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X'MTHOOUGflOH

the phenomenon of "era©kingw which occurs in many vege­
table and fruit crops is characterised by breaking of the 
skin, rupture of the outer tissues and exposure of the in­
ternal tissue* 41-though cracking may not Impair the quality 
of the product, it docs lend a displessin appearance and 
say make it more susceptible to disease,

the economic lota arising from cracking has long been 
recognised as an important problem in the production of many 
fruit and vegetable crops* Cracking of the storage roots of 
sweet potato, (Ipomea batataa Polr*}, has caused tremendous 
losses in certain years* for example, it was estimated that 
between 30 and 50 per cent of the 1949 crop in Maryland was 
mad# unmarketable by cracking*

Cracking In sweet potatoes is characterised predomi­
nantly by longitudinal fissures which vary in length .from a 
few millimeters t o  several centimeters a n d  may extend t h e  

entire length of the root* Occasionally, roots are found 
which, exhibit radial cracking*

The fact that cracking is more prevalent in certain 
years has led many writers to report, or at least imply, that 
certain soil moisture relationships are responsible for the 
trouble• The moat popular assumption is that cracking is 
due primarily to an Interruption of growth daring a prolonged 
drought, followed by an acceleration of growth at the end of 
the dry period* Sweat potatoes are generally produced with­
out irrigation or constant moisture supply• Since no two



2

year* hav# Identical amounts sail, distribution of rainfall,
It is moat log leal to hypothesis* that this 1® the causal 
agent of cracking.

Despite the popular association of soil moisture eon* 
clitions with the problem of cracking of the sweet potato* 
to the writer*a knowledge,, no controlled experiments hurt® 
been ©endueted to support the eon tent Ion* The present study 
was initiated in an effort to Isolate certain of the causal 
factors involved In ©racking and thereby arrive at a practi­
cal solution to the problem* In 1950 and 1951 a series of 
experiments were carried out to an attempt to establish the 
relationship of toil moisture with cracking;* nitrogen and 
fumigation studies wart also included because certain re­
cently reported experiments have indicated an association of 
these factors with this disorder.

Since the problem of creaking 1® similar to many horti­
cultural crops, a review of ©racking studies in other crops 
is pertinent to this problem* There .fore, a review of crack­
ing studies with sweefc potatoes and certain other crops will 
be made.



REV I OF LITERATURE

Cracking in Sweet Potatoes* He search dealing directly 
with the sweet .potato cracking problem hat been very limited* 
In 1929 Harter an a weltaer ilk) proposed that cracking mmj be 
associated in some way with weather conditions* These 
workers found that cracking was prevalent during a year when 
precipitation wag heavy for the entire season* In the follow 
Ing year when precipitation was much less, cracking was not 
prevalent* which ltd them to believe that soil moisture rmj 
be a factor involved la cracking* they further noted that 
cracking was more prevalent in better drained soils*

In I929 Poole and Schmidt (30) observed that cracked 
roots were often severely infected with nematodes* In recent 
studies* Mullins {26*270 working with soils infested with 
nematode*?* reported that percentage of cracking was reduced 
significantly by fumigation with dichloropropene-dichloro- 
propane• According to 3cott (33)* less cracking was ob­
tained in plots receiving soil stcrlliaation in Mississippi 
in V)kl*

Smoot OS) in Maryland* has reported that cracking may 
be associated with pox* ($ treptomycea 1pomea)* In a green­
house experiment where sweet potato plants were Innoculated 
with ftreptomyces isolates from pox lesions of sweet potatoes 

per cent cracking was observed In storage roots* while no 
cracking was found In untreated check®. Ha suggested U m t  
cracks are & avraptom of pox which is expressen under certain 
environmental conditions which promote abnormal growth of



internal tissues and periderm, Moore (25)# also working in 
Maryland* showed that varieties which are more susceptible 
to pox are likewise more susceptible to cracking*

El~&attan (11) in 19^9# observed that dat- of planting 
Influenced cracking# but that cracking wai not always reduced 
as date of planting waa delayed* In later work (11)# he 
suggests that growth cracking re suits from internal pressure 
generated by the expansion of As vascular cylinder when the 
outer tissues are Inactive* He further suggests that mois­
ture deficits and low temperature s may be the limiting 
factor in outer tissue activity.

there have been several reports relative to the effect 
of mineral nutrition on cracking* Willia (hi) found that 
boron applications were beneficial In reducing cracking of 
sweet potatoes in Horth Carolina, Other Invesfcig&tora 
(22,33) have been unable to demonstrate this effect, while 
Mnsbaum (28,29)# In South Carolina, has shown that in one 
experiment boron Increased cracking* Data, ejfc al* (22), 
reported that high nitrogen fertilisetlon was associated with 
cracking* Increasing the rats of fertilisation, from 200 to 
1000' pounds per mere, however* had no effect on percentage 
cracking or on total yield* Huabaurn (29)# also reported 
that high nitrogen fertilisation increased eracking*

Variety trials have indicated that sweet potatoes show 
wide varietal differences in susceptibility to cracking, 
Harter and x i w r  (li*.) in I929# reported that '̂ orto fico was 
ane of the most susceptible varieties while Haney Hall
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exhibited no ©racking. In later work, Ceott (33# 31$-) re­
ported that Jersey Orange was less affected by cracking than 
Maryland Golden* fie suggested that tb is may be related to 
the smaller root ais;e of the former* Variety studies by 
Matthews and '"t ark in 1951 (^M are in a coord with this 
report*

Cracking In other Horticultural Cropsi lata crons of 
Irish not*toea are often subject to cracking* MacMillan 
(23) In 'California# reported an instance where JO per cent 
cracking was Incurred as a result of increased turgor pressure 
when m light rain was followed by a he airy frost two clays prior 
to harvest* The turgor pressure was of such great magnitude 
that piercing the tubers resulted in cracks often two inches 
in length* According to Jones and Moor# (18) this increase 
in turgor results from excessive uptake of water by the 
roots such as that following a dry period or from a normal up­
take of water that is not counterbalanced by the usual lose 
by transpiration* In on# test# they found an increased in­
cidence of cracking when a drought was followed by heavy 
rainfall. In other experiment a# these workers demonstrated 
that spraying the vinca with dilute solutions of sulfur!© 
acid Increased th© tendency to crack. Similar observations 
were reported by Bond# (if.) from Efaine * fairing the first 'part 
of one growing season growth was retarded severely by an 
extended dry period, hollowing h-.- avy rains# the plants 
resumed growth and continued to grow much later in the season 
than normally. Cracking waa unusually high for that year*
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Berner (455 ? in a study of tuber development In Irish 
potatoes, found that cracking, occurred when hot dry periods 
©ere followed by cool moist conditions. lie states that 
growth cracks result when the development of re la ti vsly 
iataaturw tubers are retarded and then very suddenly acceler- 
a t ed .

bevaral. investigators (3X#J*5»4-&) have reported that 
severing the vines at the soil level decreased the tondenoy 
of the tubers to crack. They thought the t this was due to 
a reduction of turgor pressure in the tubers*

Cracking in tomatoes, according to Frazier (12), Is 
associated with moisture relationships* He found that 
heavy Irrigation throughout the season induced more ©rack- 
lag than occurred in plots left continually dry. However, 
dry treatment followed fey continued he avy Irrigation pro­
duced significantly more cracked fruits than heavy irriga­
tion throughout the season* this Increase in ©racking was 
noted three ■«■© six day© after applying water* cracking 
following rain often occurred within a few hours* He 
suggested that water is absorbed through the corky area 
of the at si and. results In cracking*

In later work, Frasier and owers (13) found that 
cracking often occurs at night iben 'the rate of evaporation 
is low-, they suggested that water deficits may Indirectly 
cause cracking by Inducing a hardening of the peripheral 
tissues* hhen the tissue a enlarge, cracking results.

Cracking in noticsably more severe In sweet cherries



7

than In sour ©harries* This has 1©,1 several InvestIgatora 
(1?, cD,i|i|.) to study the effect of osmotic pros sure or the 
juice in association w! th cracking* Verner and H1 o * tt 
(l\. J | . )» in 1931 showed that as cherries ripe ne I there was a 
rapid Increase in the osmotic pressure of the Juice which 
was directly proportional to th# degree of cracking* Eerfceas 
and label (?0), in 1935 reported that cracking was caused by 
swelling of colloids in the flesh rathur than, by osmotic 
forces. They believe that the tncreoae in osmotic pres&ure 
as cherries ripen is coincidental rattier tban the real 
cau.i@ of cracking*

According to Verifier and Blodgett (!§45# cracking In 
cherries is not related to soli moisture* It Is significant, 
however, that eraclili was reduced by protecting certain 
branches from rainfall which indleat«'d that the cherry 
absorbs water directly through the skin* By physiological 
studies, they were able to show that parr?!©ability of the 
cherry skin was related to ©racking. In. later work, Verner 
(43) found that sprays of dordsaux mixture greatly reduced 
the susceptibility to cracking. He further showed that the 
effective canetitutent in ibis spray was calciuni. He thought 
the reduction In cracking was due either to decreased per* 
meabillty of the skin or increased elasticity of the 
peripheral tissues* Bullock (10) has reported that sprays 
of 1 ppm of napthalane acetic acid wa*i beneficial In decreas­
ing cracking*

fucker (30), working with neveral different varieties
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©f sweet cherries, found that large varieties tend to 
erack mare readily than small fruited varieties. Surpris­
ing! y, the concentration of soluble solids in the Juice, as 
far as varietal differences were concerned, seemed'to have 
no direct effect on cracking.

Verner {I4.I), in a physiological study with cracking in 
5t«yaan inesap apples, reported that drought followed by 
high soil moisture did not increase crackings IIe found, 
however, that cracking, which generally occurred In regions 
characterised by abnormalitle0, was increased by high 
humidity. It is perhaps significant that oaw©tie values for 
tissue from regions beneath the abnormal are«i had higher 
osmotic values than tissue from other regions of the same 
fruit. In. later studies Verner (Iff) proposed that cracking 
Is due chiefly to premature cessation of growth in the 
hypodermal layer. Upon unusual acceleration of growth, ex­
pansion of the tissues beneath leads to cracking.
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The field work for the study reported herein it$ con* 
duetad on a Iorfolk sandy loam at the University of Maryland 
Vegetable Hesearch a m  near Salisbury during the summers 
of 1 9 5 0  and 1 9 5 1 *  The main experiment was designed to test 
the effect of soil moisture, soil fumigation, and nitrogen 
level in relation to 0reeking in sweet potatoes* Separate 
tests with varieties, nematode test crops, nitrogen source, 
and growth regulators were employed to supplement the studies* 
The Maryland Cl olden variety was used in mil experiments with 
the exception of variety trials*

In addition to theae studies, a greenhouse sand culture 
experiment was conducted in the spring of 1951* This study 
was designed primarily to teat widely varying moisture 
conditions relative to cracking in sweet potatoes* The 
data obtained from these experiments were subjected to 
statistical analysis (36) when applicable*

Soil M oi st nr s !>f§ te m l  nat.1 on 3$ Sail moisture content 
was determined by an electrical resistance method described 
fully elsewhere (1,2,6,7,8)• Fleeter of parts resistance 
blocks were buried at 6** and 12-inch depths* three blocks 
at each of she two depths were burled in each plot of ihe 
soil moisture - fumigation - nitrogen experiments* Resist­
ance determinations were made three times weekly with an 
alternating current impedance meter described by Bouyoucos 
(5)* The blocks were later calibrated In the laboratory 
according to a method .proposed by Kelley (19) and the
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resistance values were converted to percentage soil moisture 
by weight* The moisture data reported are averages of three 
blocks* Permanent wilting percentage was determined by a 
method suggested by Briggs and Bfmntz (9) as modified by 
Veihateyer and Hendrickson (lj.0)* Field capacity was deter­
mined 2h hours after a heavy m l n9 as suggested by Veih- 
meyer and ^drlckson (39)j 'by weighed sample a.

Sampling Tec bnIquez Ten-hill samples were taken from 
each plot in the soil moisture - soil fumigation - nitrogen 
level experiments at two-week intervals for cracking ob­
servations, growth studies and subsequent chemical analyses* 
The periodic sampling of roots, vines, and leaves was 
started when & majority of the storage roots had attained 
a diameter ©f about one-half inch* Sampling was accomp­
lished by removing the vines carefully from ten plants in 
each plot* The vines were chopped into 2-inch lengths and 
a composite sample of 200 grams was dried and preserved for 
subsequent nitrogen determinations* The sweet potatoes 
were dug by hand and carefully Inspected for cracking*
Yield and percentage cracking records were obtained, but 
no attempt was mad# to grade the roots at this time* Yield 
was based on total weight of all roots and percentage of 
cracking was calculated from the number of cracked roots*

A ten-root sample of all slsed roots was selected from 
each plot* Longitudinal slices frost each of the ten roots



11

««re chopped into small sections and mixed* 100 grams of 
the chopped material was placed in a Paring Blender wl th 
200 ml# of water and blended for five minutes* From this 
blend# a sample was weighed: out for moisture determinations * 
A second sample was dried and preserved for subsequent 
nitrogen determinations# and a third sample of JO grams 
was placed In So* 1 cans with approximately 100 ml# of 
boiling 95 per cent ethyl alcohol for carbohydrate analysis* 

leaf samples# which were composed of JO young# fully 
expanded leaves# were taken from each plot at each sampling 
for nitrogen determinations* frior to actual analysis# the 
root# leaf# and vine sample# were ground separately in a 
flley mill through a mesh screen*

lotal flitrogem fietenainations? for total nitrogen were 
made in 1950 by a colorimetric :mefchod described by Lindner 
(21)* In 1951# nitrogen was determined by the Hanker 
salicylie-»thloaulphat« method (J2)*

elmmr Analysest Both total and reducing sugars were 
determined from the soluble extract of the conned root 
samples using the He la sc and Murneek adaptation of the 
Shaffer-Hosaogyi method (!&}•

Alcohol Insoluble Solids; Determination of alcohol 
insoluble solid a content was dot# mined from, the canned 
samples according to the method of the Association of 
Official agricultural Chemist# (3)*

Final Harvest Da tat la addition to the six periodic 
samplings a .final harvest was made on October 7# 1950 and
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0ctobe r 19, 1951. Tim roots were separated Into cracked 
and sound roots and further divided into grade# according 
to diataeier* The grades employed were a© follows* Juiubo,
1.75 inches or larger; Mo. 1, 1.75-3*75 Inches; Ho* 2# 1.25-
1.75 inches; and Mo* 3, *75-1*25 Inch©a*



1950 FIELD iFCPiJ-'l TT3

nitrogen - Soil Moisture ~ Fumigation Studies

Methods
Preliminary trials were eon-due ted In 1950 to teet the

effect of soil fumigation., nitrogen level, and different 
soli moisture conditions on cracking in sweet potatoes.
Figure 1 presents the plot design used in this test. *>ue to 
the fact that it was Impractical to withhold rainfall from 
many small plots, th# a 1 fee matin soil moisture plots were 
not replicated. It was also not deemed feasible to replicate 
the high soil moisture plots and the fumigated plots,

Three weeks prior to planting, the field used In this 
experiment was split lengthwise into two equal part®, on# 
half of which was treated uniformly with diohloropropene^ 
dlehloropropane ('02} mixture at the rate of gOO pounds per 
acre• The other half was left untreated.

Fnreplleated soil moisture treatments were superimposed 
over the fumigation experiment. In mn effort to simulate 
actual drought conditions, two 5-row plots, selected from 
the standpoint of good drainage, were subjected to two cycle® 
of alternating dry and wet periods. Each cycle comprised a 
3~we*k dry and a 3~we#k wet period* The dry periods were 
accomplish 1 by withholding rainfall from the plots with 
protective covers In the advent of rain. The covers used 
in this test were constructed by covering 6 x 12 foot wooden 
frames with celloglasa. figure 2 shows how these were used
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Figaro 2.  Field view ehowiag how the proteetive covers
were ueed to protect curtain p lo t* from r a in fa l l .



in the field* The protee live covers did not re mat si on the 
plots .for the entire dry period hut were put in place just 
before and removed after each rain, &t the end of the 3* 
week dry period the plots were irrigated with two inches of 
water and an a v a i l a b l e  soil moisture content of & 0  p e r  cent 
or higher was maintained .for throe weeks.* At the end of 
this period, the entire of ole was repeated. The first dry- 
period, was started July 1I4, and was terminated on .lu^uat 6 ,
Th# s#c0ad dry p erio d  was begun August Jo and te rm in a te d  

Sepiem be2* 1? •
Two additional 5-row plots were sc looted for high soli 

moisture studies. The available soil moisture content In 
the*e plots was maintain * by iseane- of irri s tion at a level 
of 60 per cent or higher throughout the growing season. 
Irrigation of the 11 ’ soil moisture plots and tlit alterna­
ting soil moisture plots wag a© compile bed by use m s  of a 
portable, apray-type irrigation system equipped with Bo. 25# 
part circle, fain Bird sprinklers*'.

fh# remainder of the field was divided into 3-row plots
for nitrogen studies. A commercial fertiliser was
applied to the low nitrogen plots as a split application at
the rate of 1500 pounds per acre. The first application was
applied June 23 followed by a later application July 11. The

*

high nitrogen plots were treated in exactly the m m  manner, 
except that additional nitrogen was applied at each application

1Manufactured by !. B, leison Manufacturing Co., Peoria, 111*
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as a aide dressing to 4?i a final analysis comparable to a 
6-9-12 fertilizer* The treatments were random!a®<3. through­
out and replicated six tines. One plot from both the alter­
nating soil moisture treatment and th© high soil moisture 
treatment likewise received the additional nitrogen, applica­
tion. In this manner, all possible combinations of three 
soil moisture conditions, two levels of aitro tn and two 
levels of .fismlration were employed. However* only th© 
nitrogen treatments were replica ted and randomised•

Plants of the Maryland Golden variety were set May JO 
in rows 100 feet long and $2 inches apart with th© plants 
spaced 1> inches apart in the row. Beginning July 15* ten- 
hill samples were dug by hand from one plot of each of the 
twelve treatments at approximately 2-week intervals* giving 
six periodic samplings, The sweet potatoes were first 
graded Into cracked and sound roots then weighed and counted. 
A final harvest of one 50-foot row from all plots was made on
October 7* at which time th© roots were separated into
cracked and sound roots and further divided into Jumbo* Ko. 1 
and Bo. 2 ©i«#a»

growth curves ware plotted, from both periodic samplings 
and the final harvest. However, it should be pointed out 
that th® final harvest data represents a much larger sample 
and i- probably a much more precise measurement of growth• 
Percentage cracking was very low in all plots* therefore* 
these data are for only the final harvest•
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foil :̂oIw;turci Studio® % ,:oil moisture determinations 
Indicated that the field capacity for this Norfolk candy 
loam was 10*3 per ©eat moisture at one 1$.- to ia-Ineh depths 
and 9*3 per oent at the 12- to X8-inah depth* The permanent
wiltinn percentage was 2*3 at the If- to 10-inch depth and 2*3 
at tbs 12- to IB-inch depth. Thus, the available soil mois­
ture fox* plant growth is calculated a© ?.? and 7*0 per cent
for the two depths respectively*

**

FU ui© 3 prosent© the 1950 seasonal trend© in soil 
moisture at 6- and 12-Inch depth© for three different soil 
moisture conditions* :;-.scepting the occasion© when a light 
rain increased the moisture level in the upper level only* 
th© soil moisture percentage9 at the two depths were nut 
greatly different* Tim®, soil moisture at the 12-toeh depth 
reached th© permanent wilting percentage at approximately 
the same time that p© raanent wilting percentage wan reached 
at the 6-inch level* flhis is not surprising since periodic 
sampling ®howed that the fibrous roots were well distributed 
in th© upper 12 laches of soil.

It Is apparent that under conditions of natural rainfall, 
soil moisture wa« low 1.1 two times during the ..‘rowing season. 
the permanent wilting percentage was approached on august 2, 
but & heavy th in August 3 was sufficient to bring the moisture 
content up to field capacity* Soil moisture a .gain ne a red the 
permanent wilting percentage August 28. Light rains September
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2 an& J raised the soil moi£>tur© i#vc 1 at the 5-inch depth 
to o*8 per cent, but soil moisture at th© 12-inch depth re­
mained unaffected* Paring this period of drought, .«oilk *
moisture wa© reduced to the permanent wilting percentage for 
11$. days at the lr-inoh depth and for 6 daye i> t the 6-Inch 
depth*■

Data on th# growth rat# of awe eh potato storage root© 
grown under conditions of natural rainfall are presented 
graphically in Figure If,.* Fxaitsin&iion of the growth rat® 
reveals that the brief dry period in the latter part of July 
had little or no effect on growth since the growth rate of 
roots from the natural rainfall plot© roughly paralleled 
that of roots grown under conditions of high soli moisture * 
This indicate© that although, soil moisture approached the 
wilt in percents r for a brief period it was not a limiting 
factor for growth at that time.

The more extended dry period in vagust did influence 
tlx# growth rat® to a considerable extent# During th.© period 
of August 1? to September l!*, when the soil mo!stare was 
lowest for the season, .growth of roots under conditions of 
natural rainfall m i  much less than that of comparable roots 
under conditions of high soil moisture* This is evidenced 
by the departure of tlx© growth curve from, that produced by 
aonF.itions& of high soil moisture in the latter part of 
August,

The dry period in wgusfc was followed by heavy rains 
beginning September 13* Is a result, soil moisture was
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maintained at a high level tor tte remainder of the grow* 
lag 8«atoa# During this latter period of growth* growth 
rate did not Increase hut continued to decline*

In plots receiving supplemental irrigation, moisture 
was never limiting, as :*how» in figure 3* Soil moisture 
dropped below the 6 per cent level at only one time during 
th© entire study* Growth of storage roots from these plots 
followed a smooth, curve, as shown in Figure 4*

Attempts to alter the growth rate by withholding rain* 
fall during certain periods were successful* During the 
period July X? to Aufuwi 7# when the alternating soil mois­
ture plots wore protected from ral 1 *̂.1, soil moisture de­
creased steadily at both the 6* and 12-Inch depths until the 
permanent wilting percentage wt t reached on July 31 at the 
6-inch depth and on .'uguat 2 at tm 12-Inch *<?pth {figure 3 )* 

The 3*^eek dry period had a pronounced effect on growth 
rat# as ihow In Figure 4 * The growth of storage roots from 
the protected plots roughly parallelsd that of roots from 
the high soil, moisture plots until August 1 when soil mois­
ture became limiting# At this time, growth rate decreased 
sharply until /uyust 17* During th© period august 17 to 
August 29 when soil mo la‘sure was maintained at a high level, 
growth rat© of. storage roots from the alternating soil mols- 
ture plots again equalled that of roots from th# high soil 
moisture plots*

A a previously 'mentioned., the plots were again protected 
from August 2!i to September 19* Boil moisture content
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decreased rapidly during ihic period until the- permanent 
wilting percentage was rsaoh# A by feptemfoer I at both th©
6 -  a a l  X6**Xn©'h depths* The p la ts  were h e ld  a t  th is  low  

m o la tu re  l© v « l until ft© p timber 17* Growth ra te  o f th© ro o ts  

decreased sharply during the protected tIme# as shown In 
f ig u r e  4* .for the p e r io d  August 29 to  fcptem ber 14* Tho 

e f f e c t  in undoubted ly nor© pronounced th a n  is  apparent on 

th© graph* since the date o f sam pling was neptesabor l 4 ,  w h ile  

the pro ieotfsd p e r io d  was not te rm in a te d  u n t i l  September 17* 

A f te r  irrigation of the a l t e r r a  t in g  s o i l  m oisture plots* 
grow th r a te  amain rose r a p id ly *

F in a l  yJUld r e s u lts  ( fa b le  1 ) are in  e l  os© agreem ent 

with hie tre n d s  o b ta in ed  In the p e r io d ic  samplings. The

T ab l#  1 * A ffe c t of different s o i l  n o ia to rr  conditions,
n itro g e n  l e v e l ,  and s o i l   ̂ uni  ̂cion on y ie ld  and 
percentage cracking o f M aryland folclen sweet 
p ota toes#  19>0*

XI e Id {bu * A  cre} C e k i n g 1
(per cent

T reatm ent Jrnbo X 2   T o ta l  . o f  t o t a l ).•'B*,''isn>|1 /ni»w> *wnn*

foil molnvurm
natural rainfall 31*5 2>6*> 53*4 333*4 2*2Alternating: soil

moisture 10*6 239*1  65*? 315 * 6 1*5
High soil moisture 33*3 315*0 66*4 5X6.7 2*o

N itro g e n  le v e l
horn 21.0 2lf6*6 61*8 332*4 2*4
High 29*5 293*8 566 8 36I.4.. 6.0

Fum igation  
(lbs* I>D/aere)

Mona 20 *4  2 5 6 .8  61.6 333*0 1 -4
400 30*0 283*2 61.2 374*4 1*0

IBased on number o f ro o ts#
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alternating soil stela tare plots yielded considerably leaa 
than natural rainfall plots, while plots? of relatively high 
©oil -moisture content produced significantly more bushels 
per morm thmn the check with natural rainfall* it appears 
that high soil moisture increased th© yield of the larger 
roots as compared to the natural rainfall plots, while 
alternating soil moisture decreased the yield of tbm larger 
sized roots*

Percentage cracking, an seen in 1 able 1 , was very low 
in all plots In th® 1 9 5® season* It is perhaps significant 
that although the growth rate of the roots was altered 
sharply by manipulation of soil moisture levels, cracking 
was not influenced* In fact, cracking was actually less in 
the alternating soil moisture plots, although little signi­
ficance can fee attached to this alight decrease* Similarly, 
there was little difference be tween natural rainfall plots, 
where the growth rate had been slightly altered, as compared 
to plots of high soil moisture#

38 It rose n Studies* From Table 2 It is seen that the yield 
from the high nitrogen plots was higher than that of the low 
nitrogen plots throughout the entIre season* The difference 
was accentuated at the- last two harvests. Indicating that 
nitrogen was mast effective in increasing the yield toward 
the latter part of the season. The additional nitrogen was 
more effective in Increasing yield under high soil moisture 
conditions than under cither alternating soil moisture or 
natural rainfall conditions (Table 3 ).



Table Zm Affect of three soil moisture conditions, nitrogen 
level and soil fumigation on yield of Maryland 
G o ld en  sw eet n o te to e  9 a t  &mv%n d a te s  o f  h a rv e s t .*

Treatment
Ylc

July
IS

*ld\£Aug*
l ”

•ms./plant j
Aug* Aug.

1 7 ._ 29 ...
"wJien 
z> ©pt *

ha rvesteds 
Sept. Oct**
39 7

Soil moisture
natural rainxa11 
A1 tcrne tin?; soil 

moisture 
High soil moisture

A
18
26

139
78

101

356
173
.339

464
32k
Sk6

629

is-31
SIS

732
t>93io :l.

889

624
1091

Kltrorren levelLow'
High

25
2?

o.pt
124

276
302

439
k$o

60S
€45

72k
909

073996

Fusil ge felon 
(1 Ha. ’iD/aere)
^one
ii.00

3220 115
96

32?
252

lf.68S 585
665

752681 914950
|**| H J MIPW»'

•Calculated from final harveet yield*

Table 3* TieId of Maryland Golden sweat potatoes as Influx 
eaetd by nitrogen fertilisation and three soil moisture eonditlone at seven dates of harvest, 1950

Molatur« Condition
Hatural

‘ifcro* «*n
level

when barv©s'tedt
duly Aug. Aug* Aug* Sept

1 ljL lii15
Sept. Dot*1

r&infall Low
High

30
39

99
179

.336
377

609
k.20

O <!£> J
636

706
756

054
923

High soil 
moisture Low

High 2329
97

105
321
357

555
537

781rt q’ 4.̂
£J ̂Cl Vj*' L*

1219
957

1225
Altarnating 

soil moisture Low1
High

2322
67
88

173
174

254
395

410
452

638
750

808
3k0

1Calculated from final harvest data*



The final yield is in close a&re^jaent with the growth, 
studies (Table 1}* Plot® receiving 90 pounds of nitrogen 
per acre showed an increase in yield of nearly $0 bushels 
over plots receiving i|5 pounds of nitrogen per acre* Th® 
increased yield was in the larger siaed roots#

The final yield data (Table Ij.) also show the effective­
ness o f th e  a d d it io n a l n it ro g e n  in  in c re a s in g  y ie ld  when used 

in con junction with high soil moisture, trader high soil

Table Percentage cracking and yield of Maryland 0 olden
sweet potatoes as influenced by nitrogen level and 
soil moisture conditions* 1950«

$oii Moisture \r 4 *• *«, - ii JL W0*
gen

level
1

Jumbo
ricld' Ibi
V? ~ 1£,< •-> » .s'

i./aere
fo«2

1
T o ta l

Oracle ing* 
(p e r  cent 
of total)

Ha t-ural 
rainfall how

High
27 #0
39.6

pern g 
277.8 # &-

*•« • »"> **f*cl
363.0

2*1
3.9

t.S.O. $% level 
P value

r.? #"* 
rt a O a

1.31
%« «•»43 « *

.68
.ft •  .> #

.96
K # 5 *

2*20
P? r=

1 z'.ob

Alternating
soil moisture how

H igh
8,1+ 

13-2
2^0.0
2 3 8 .2

61.8
6 9 .6

310*2
321*0

C. •  1
1*0

H igh  soil 
mois ture how

High
2?.6
■*s .r% t>J'J*V

21+7.8
382 .2

78.6
r̂ ' O

354.0
479.4

3.0
2*1

^Calculated from number of roots#

moisture condition® the additional nitrogen lucres sad the 
yield by 125 bushels per acre as compared to an increase of 
only 11 and. 2J bushel®, par acre, respectively, under the 
natural rainfall &r,d aifcern&ting roil r&oi&ture conditions* 

Although the growth of the sweet potato storage roots
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was altered to soae extent by Increased nifcrogan applications* 
percentage eracking remained unaffacted as shown by T&bX#©
4 and 5 *
Table 5* If feci of nitrogen level and coll fust* ~tton on 

yield and percentage cracking of Maryland Golden 
sweet potatoes* 195$

Yli
Jumbo

ild (buY/acre) 
So. 1 B3. 2 Total

braeking* 
{per cent 
of total)

lltrogen level 
Low
Hi idi.

27*037*6
259.8
277.8 igvJ * £ .

3i>0.2
303*0

'H&. 4 JL
3.9

L.S.D* 0  level 
F value

* t * - «
1.31

; ■- * ••••■* 
.63

h i '
.. i * i

.98
>'■* r*
.F-. « F 4
2 .20

+ 1' # ■ 4
2 *r>

'Itxal.yatl on 
(Ibs.BB/acre) 

Hon#
1*00

2l*.6
1*2.0 21*7 .a 

290.1*.
51.6
48.0

32J4..O
379*2

ly * 8 
1*1

L.S.O. 5/t level 
F value

53.3 .
2.SX

>* . * .
3.'A

T£? ■■*4 ■
.31 3.J.1 -12*9B# 12*96#

•^Significant $% level*
1Calculated from number of roots.

Tumi&ation $tudle© t Growth studies with sweet potato 
storage roots frost plants grown in plots fumigated with IjjQO 
sound* of DO fumigant* as compared to untreated plot#* are 
presented in Table £, The yield per plant for fumigated plot# 
was lea# than that, for untreated plots from the first through 
th® fourth data of harvest* This indicate* that BD tod a 
depressing effect in the early part of tte season* At the 
fifth and sixth and ’"Inal harvests yield was higher in fusti-* 
gated plots indicating that the * rth rate was faster in the 
fumigated plot®. Final yield data presented in fables 1 and



5 show significantly higher yields for the treated plots*
Although both storage roots and fibrous roots were in-

wirewoimt Injury was ir-F 4* 9̂  & ̂  -.v-.i, ̂ w* In the untreated plots •  Besuita 
from observation data, taken at -the time of final harvest, 
are pres *»t ed in tabular- form, in Table 6* Fifty sweet

Table 6* Sffeet of aoil fu m ig a t io n  on percentage of infected

indicates severe injury*

potatoes from each of six fumigated and control plots were 
selected at random and scored on the basis of wire worm injury 
Only 6*6 per cent of the storage roots were Injured 
fumigated plots a® compared t© 66*3 per cent in th# \mtreated 
plots, showing that fumigation decreased wire wo ana injury 
markedly*

Percentage cracking was also affected by fumigation as 
siiowii in Table® 1 and p.* 41though percentage ©racking was
very low in all plots, fumigation slightly decreased cracking

spected repeatedly during the growing season, no nemabodes 
were found in either fumigated or control plots. However,

plants and degree of injury by wireworms in Mary­
land Golden sweet potatoes* 1950*

0 1 2 3
(no* of roots)

For cant 
injuredgumlMa t ion,

lr00 lbs. 90
None 95 SS 79 29 9 4

280 IS 3 2 0 0
&3«3
6,6

'0 Indicate a t h a t  th e  r o o t s  were free from. I n j u r y  w h i le  5
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Variety Bfcudiea 
M®thoda

1b another experiment, an uar®plicated sweat potato 
variety trial was conducted in combination with a fumigation 
teat* Th# field used in this teat was split lengthwise into 
two ®%ual parts and on*«»half of th# field was treated uni­
formly with I4.GO pounds ©f BX) approximately four week* before 
planting* The varieties Jersey Orange, Maryland Ooldan* B-5999# 
L—2I4X , Forte Rico, Australian Conner, Oklahoma Allgold, and 
Vineland Bush were planted across the fumigation test* All 
varieties were planted June 9 with, a transplanter In 3-row 
plots but only the center row was used for final harvest data. 
All varieties were fertilised uniformly with a. 3-9*3*̂  commercial 
fertiliser as a split application in bands at the rat© of 1500 
pound® per acre* Th® first application of fertiliser was mad# 
June 27 followed by a later application July 19.

In addition to the sweet potato variety trials, test 
crops of Toparap snap beans, Subgers tomatoes, and Hale1 a 
Jumbo cantaloup©# were likewise planted across the fumigation 
test to cheek for the presence of nematode# and to study 
th# offact of fumigation on performance of other vegetable 
crop®. The various or op a were planted in 6-row plots and 
replicated four times* On August 9* on# row from each plot 
was dug with a shovel and the root# were examined for root 
knots.*
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Hesuits

the sweet potato variety trials la 1950 supported
earlier evidence t;hat there is a varietal difference in
respect to creeklng. Total yield and percentage cracking
for eight varieties are presented. in Table 7, Maryland

Table 7# Effect of soil fumiy.atlon on yield and cracking of
eight vsi* 1 # t i e c of a w c-at potato# a. 1955.

Total yield (tau/acre) s. r cent cracked^
Variety h00 Ibs.DD Gheck 1 lbs. 1*0* C lie ok

J c r & q y 0 ran g « 150 200 * 3 p*3Maryland CrolJcn 156 136 .8 1’h 3L-rf,i 25 p 301 *0 .3
b -5999 328 :i’j .7 2*9Australian C&nner 321 33$ *0 .0
Porto iiieo 125 14,3 5*5 h • 5
Vineland Bush 262 21? *0 2.6
All^old 1,11 ,0 .0
average «*» - .9 I4..2

1Calculated from weight of roots*

Golden, Jersey Orange, and Porto klco, respectively, were th# 
most susceptible to cracking* 411 other varieties showed 
very little cracking, The percentage of cracking was less 
in the M> treated plots in all varieties viiich exhibited 
cracking, with the exception of Porto Rico*

Ixarainafcion of eh# other crops showed that I'oot knot 
nematodes were present In the flail (Table 8). Fumigation 
with 'Dll gave e Koellent control in all crops, as shown by the

«5decrease in percentage of infected plants in treated plots* 
Aside from control of nematodes, DD has other effects*
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fable 8* Percentage of Infected plants and degree ©f in­
fection. by nematodes in snap beasf, .tomatoes and 
cantaloupes as influenced by soil .fumigation* 
1950.

Degree of infection* Per cent
0 “ 1 2 J k 5 infected

(no* of plants} _ _ _ _ _ _ _ _ ........  mu i r  in  I rm I III m frnii I -I ] - r - r h r  - *  nr mi i nnm mi n n rnwiiifu irrr rr -  * irn i»niifii  11 1 n r '-n  •- - f — T-  nun ir

Snap beans 
Check

T omatoes
Check

Cantaloupes
Cheek
koo lbs.

xkj Ik 17 9 8 9 26.5m 188 6 k 2 0 0 5*0

3 2 32 B h k 0 60*0
m 80 O 0 0 0 0 0

12 20 28 12 k a 85*0m 72 8 O 0 0 0 10 #0

*0 im5ieat.es that the plants were t w  tram injury, while
5 indicate© severe Injury*

Table 9* Effect ©f soil fumigation on total yield and weed eon tro1 in e&nt&loupea, anap be an a an d t oma toss•
1950.

Weight of we 
(lbs«/l00-ft* row) (gms*/!|. sq,* ft.)

i'cst Crop Check kOO lbs.00 Check lloo lbs .00
Cantaloupes 66*if lif3,6 228 38Snap be axis 36.4 26.2 257 32
Tomatoes 3*4.7 kos.o 302 73

Table 9 shows th a t it was a r a th e r  offectlve wood control 
agent* Ormh grass, la particular, was controlled by this 
chemical* It was also noticed in 1951 that very few woods 
wore present in plots which were treated with I)I) In 1950.

fabl® 9 shows that the effect on yield varied with the 
crop grown* Fumigation decreased the yield of snap beans,
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but increaged the yield of tomatoes and cantaloupes* It is 
interesting that the latter two crops were much snore severely 
Infected ;vlth nematodes*

nitrogen Source Studies 
Methods

A third cxperiaent was dc signed to determine the effect 
of different sources of nitrogen on cracking* This teat was 
conducted in plots ecjacsnt to the- variety trial and as in 
that test was superimposed over the fumigation treatments* 
Sprouts of the y&r gland folden variety were transplanted 
June 21 in rows 32 inches apart and spaced 15 inches in th© 
row* Three-row plots, 5® feat in length were employed In 
this experiment* However, only the center row was used for 
total yield and percentage cracking data*

fertilisers used in this test included an organic 
nitrogen and an inorganic nitrogen fertilizer of a 3-12-10 
analysis from a Salisbury fertiliser company. Two additional 
fertilisers of a 3-9-12 analysis were prepait?d as follows:
In one, sodium nitrate was used as the source o'* nitro- *en 
while super phosphate auf potaaaiura chior1 ie were employed 
as sources of potassium and phosphorus* Sand was used as a 
filler. The other .fertilizer was prepared in the m s e  
•nunner, except that ammonium sulfate was used a© th© source 
of nitrogen.

hach of the four treiftunts was replicated three times 
ana randomised throughout. Th© fertilizer was placed in



band* at a split application at the rate of 1500 pounds per
acre* the first application was made 2uly 1 ..followed by the 
final application yuly 19* Total yield and percentage data 
were analysed statistically. However, it should he pointed 
out that the fumigation treatment® were not randomised*

Tests with different nitrogen sources revealed no 
differences between nitrate, ammonium and organic nitrogen 
on either yield or percentage cracking* However, % m  fumi­
gation test used la combination with source of nitrogen is 
noteworthy {Table 10)« The effect on percentage of cracking

Table 1 0 . E f fe c t  of nitrogen source and soil fumigation on

He suits

yield and percentage cracking of Maryland 0olden 
sweat potatoes. 1950*

Total yield 
(bu./acre)

'Orac’SIng 
(per cent 
of total)

11trogen source 
3-12*10Organic

Inorganic
282,6206*8

3*9*12Ammonlum salfa te
Sodium nitrate

L«S.0» 5# level 
P value h&

* =.,v *
17

Fumigation
I4,. 2 
1.7

L.S.D* 55 level 
P valu#

Hone
If00 lbs. DD

If, .06

S ig n if ic a n t g$ le v e l•
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appeere to be consistent with other teats* The decrease in 
percentage ereeking la fumigated plots Jaet felled belag 
•igaifleeat at the 5 par seat level*



Sinee cracking had not been induced experimentally by 
manipulating soil stoleture conditions in the field in 195®,
it was decided to attempt more extreme methods in the green- 
baas#, for this purpose urn experiment wee designed to test 
th# effect of widely varying moisture conditions on ereeking* 
in sweet potatoes* In an effort to remove variable*, other 
than moisture, it was decided that m #and culture experiment 
would most closely fit the purpose*

Flanfcs of the Maryland Golden variety, which had been 
carefully selected for uniformity, were started March 6 In 
glased crocks filled with lft-asah, white quart* sand, Th* 
plants were watered every other day with 250 ml* of nutrient 
solution. Ihe nutrient solution used was a* follows$

Element Source € oncentra ti on
 22? _________

nitrogen m \ }j0j ^°°

/ ESI 80®Fotassiua EHgF®

Phosphorus

SSagaaalum MgSO^ * SO

Calcium Qm 01^ SO
IIoa^lands & to % solution was employed to .furnish minor
■elements *

A simple design with completely randomised block* was
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employed to teat the #f fact of seven cl iff a rent moisture 
treatments an era ok In-? In sweet potatoes* All treatments were 
replicated four times giving, a total of 28 plots and 01$. crocks* 
Tach plot consisted of three plants*

Experimental treatments were aa follows!
treatment 1* Th,® plants war® subjected to an 

early dry period of three weeks beg liming April IS* The 
plants were watered only when necessary to keep the plants 
alive* During the dry period, nutrient solution was added 
only once after the plants were watered* The dry period was 
terminated May 4 and the plants wore treated like those In 
treatment 2 .for the remainder of th© experiment *

Treatment 2* Plants in this treatment were watered 
daily and nutrient solution was added r% Alarly at 2-day 
intervals.

Treatment 3* Beginning May 20, water was added at 
the rat# of ISO ml* at £-day intervals for five weeks*
Mutricnt solution was not added during this period* The 
dry period was terminated June 28 and the plants wore treated 
as in Treatment P for the remainder of th® experiment*

Treatment 2f* Plants in thlo treatment were sub­
jected to a 3-week dry period beginning Pay 20* hater was 
added only when necessary to keep the plants alive. Th® 
dry period was terminated Jim® 13 and for the remainder of 
the experiment the plants war# watered daily.

Treatment $* In this treatment, plants were sub­
jected: to a 5-week dry period. Turing this period water was
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added only ahert rwcc^a«e57 to keep the plants alive * the 
fcro u Vmcnt gras a tar* ted hay 20 ant terminated Junê  28*

Treatment 6* Flanta in Vhia treatment were treated
exactly && plants in hr©a xsa&nb 5 except that the plants wer©
•prayed with liquid wax to reduce transpiration at she rad 
of th# g-week dry period*

Treatment ?* Plants in this treatment wort treated
exactly us tho wo in Treatment 5 except that Una plants were
placed in a hunidity chamber at the end of the J*wa«k dry 
period and held at & relative humidity of 100 per cent for 
the remainder of the experiment.

The oweet potatoes were harvested* weighed and counted 
on August 1*. vine wei ,hts were also x*e corded for all treat­
ments •

R# suits.
The crop In th# greenhouse rms greatly inferior to that 

grown In th® field as shown by the low yield«data of rootsh■> »J-
in Table 11. The data show that the dry period® baa a 
marked effect on yield of root® hut the weight of vims was 
affected to inch, lesser extent* Th® severity of th® dry 
periods is illustrated in i?l *x® 5* Plants' subjected to long 
dry periods were practically defoliated but not killed*
Figure 6 shows th® remarkable resuperatlve power of the sweet 
potato plant* Thirty** two day© after revival, the plant 
showed no marked affect from th® g~w#®k dry period* 1 com- 
parison of Treatments 1 and 2 (Table 11} reveal® that the
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Figure 5 Typical injury of Maryland Oold*n sweat potato 
plants caused fcy 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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period o ' ihreo weok.:̂  w o n  Qioirdi firnl vine growth was un~ 
a f f e e u e l .  s im ila r ly ,  v ine growth wus nrmttroted by a 3~wcek 

dry period later la the ana son as ehown In  Treatment I4,, but 
root growth was further redacsu.

Table 11. Effect of different moisture conditions on yield 
of and storage roots of Maryland Golden
sweet potatoes, 1951•

— „  ,   .«,,,.■., ■,,,„,n ■ ............................................................................_ _

Treatment Vines Boots
1 S69 1S1
2 675 220
3 399 9f4 089 126
c g n  71

h 9 7277 b
i . - .D .  level 20S 32
F value 3.05 29.43

T!i# 5-eeek dry period reduced both final vine growth and 
root growth an compared to  the 3-week dry period* Placing 
the plants in humidity chambers and spraying with wax to 
reduce transpirelion had no effect on final yield of roots 
and vines.

'Despite the fact that widely varying moisture conditions 
were used and the growth rate of roots was altered markedly* 
as evidenced by the final yield data, absolutely no cracking 
was found in this experiment.



Soil ftoleture • 1tros®a - Fumigation Studies

Method®
In 1951, studies with soil moisture, nitrogen level 

and fumigation were continued and expanded* Sprout® of the 
Maryland 0olden variety were set Fay 23 with, a transplanter 
In a field which had been In cantaloupe a the preceding year* 
The plants were m t  la rows 100 feet long and J2 laches apart 
and spaaed 1$ inches apart In the row*

In 1950# it was found impractical to replicate alteraa~ 
ting soil moisture treatments* However, it was noted that 
Irrigation and fumigation treatments could he replicated In 
small plot©. *e fore, In 1951 these treatments were
replicated with the alternating soil moisture plots handled 
as In the previous year*

For the alternating soil moisture treatments four 5-row 
plots 100 feet in length, were selected from, the standpoint 
of good drainage • Three weeks prior to planting, on# half 
of each plot was treated uniformly with dlchloropropene- 
diehloropropane (DD) mixture at the rate of 200 pounds per 
mere* The remaining half of mmoh plot served as a cheek* 

Beginning July 5, o m  plot was protected (as In the 
previous yimr) from rainfall, by moans of the protective 
covers, for four weeks while an adjacent plot was protected 
for six weeks* One plot on either side of the protected 
treatments served as m check* *Ihm 1|»week dry period was



terminated fugust 3 an:! the 6-week dry period tac t«rnalnatad 
August 1?.; * Tmmedlately after the dry period isi ended the 
plot wee irrifnted with two inches of water and a high 
moisture level was maintains 5 for the reminder of the 
get son *

Only the center row of each plot was used for final 
harvest data, while the two adjacent rows were used for 
periodic samplings* The remaining two rows served as guards

k 2 k 2 x 2 factorial experiment with completely ran- 
demised blocks was iesignod to te *t. the effect of irrigation 
nitrogen level, and soil fumigation on crack lag* f:-ach plot 
consisted of six rows SO feet in length of which two were 
use 1 for final yield date* hhn two outside rows ,?oml as 
guard rows while the remaining two rows were used for 
periodic saaplln *s»

All fumigated plots received DI> mixture at the rate of 
200 pounds ner acre two weeks prior to planting* Untreated 
plots were left- as checks* The nitrogen treatments were 
carried out exactly as in thm previous year* Use first 
application of fertiliser was made June 6 followed by a 
final application July 3* High, soil moisture plots were 
irrigated when necessary to maintain an available soil mois­
ture content of 60 per cent or higher throughout tbs growing 
season *

tabling was carried out in the same manner a a in the 
previous year* nue to the fact that development of storage 
roots was somewhat later in 1951# the first ©ample was not
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duuntil Tulv 51* '“’smolo 3 wrf^ taken from nil plots * The
fin3.1 '': o"?pst. tt.p.a Ac%ohei* 1.5 o.t wh5.eh time fb̂ - root-3
wer^ c Iv ld rU  ! n to  dtimbo, ho* 1 , P end 3 sifc©s«

hssuitea
Soil y datura studlea s Soil moisture da tannins tloi}S 

indicated that the field capacity for the block used in 1951 
was 1 0 .0  pen cant at the 1|- to IQ-inch depth and 6 .8  per 

cent at the 1 2 - to- 18-lneh depth. The permanent wilting 
percentage was 3*0 at the It- to 10-inch depth and 5.2 at thm 

15- to 18-ineh deptht giving an available moisture p e rc e n t­

age or ?.0 mid 6.6 for the two levala. These value a are 
slightly lea® than those obtained for the block used In 1950* 
In the natural rainfall plots, used a® controls for the pro­
tected plots, soil moisture reached the permanent wilting 
percentage ‘.ugust 31 and again September Ilf. At the 12-inch
level aoil moisture remained at the permanent wilting per- 

f
oentaga Prom September 7 to  September 1I4. (^1 p i n  7 ) .  T h is  

is  re  f le e t #  a sh a rp ly  in  growth r a ta  as seen in  f ig u r e  8 and 

T ab le  15* The ' growth ra ta  increased d u rin g  the p e rio d  

September 1? to September 29 when s o i l  m o isture  was relatively 
h ig h . "he e a r l i e r  s h o rt d ry Period, in  .august a p p a re n tly  had 

no deleterious effect on grow th*

In protected plots, it was opparant that the treatments 
were very severe* Vine growth was severely retarded and leaf 
sit® was decreased markedly* Toward the end. of the i;.«»veak 
protected period severe wilting was noted as early as
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10*00 A *85* In plot® protected for* six week® this was even 
more pronounced before the treatment was terminated*

fable 12* Effect of soil fumigation and three soil moisture 
conditions on yield of Maryland 0olden sweet 
potatoes at seven dates of harvest* 1951*

*** l’l!PiimIga-.'"'1.i n ,r".~ ~ ”r r.... '." '."" * .
tlon Held (gas./plant) when harvestedt

Soil Clbs.DB/ July Aug. Aug* Sept* Sept. Sept. Oct.*
Hoistnr# mere) 23 6 20 1 1? 29

naturalrainfall Hone200 3.014 131
104

250
225

522481 629488 763
?42

815
885

Average - 22 118 238 502 559 753 851
4 weeks protected .Ion#200 15

50
45

68
63 299

295 $ 8 m
627
594

Average <*» 12 4? 65 297 474 560 610
6 weeks protected Mona200 2?24 1822 7268 149,

135
368
347

k|8
467

561522
Av«rage mm 26 20 70 142 358 462 54l
Average, fall mo 1 s tur e If one 

eondlt1ons)200 2218 63
57

130
119

323
304

512
4i4

509
594

666
667

^Calculated from final yield data.

In plots protected from rainfall for four weeks, the 
permanent wilting percentage was reached July 2$ at the 
6~lneh depth and July 2? at the 12*ineh depth. figure 8 
show© that the growth rate of the storage roots in these 
plots was retarded for the k-week period, July 23 to August 
20. Curing the first two weeks of this period, soil imoisture 
was obviously limiting growth. >\fter August 20 the growth
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of storage roots was very rats 1*1 for the remainder of ulus 
season*

la plots protected for six weeks, soli rcoisture tle- 
crtsssd until i'ha permanent nil tin? percentage was reached 
July 31 at both the 6-* and 12-inch depths. Figure R shows 
that tbs growth rate of the roots in those plots wcs severs ly 
re t a r d e d  until " " e p t o n b e r  3 .  a s  in t h e  p l a t s  protected for 
the shorter period, rapid growth <111 not begin until about 
two weeks often the plants were irri...ufced and then proceeded, 
at a rapid rate for the- remainder of the season.

Final yield data presented in fable 13 are In accord 
with, the trends indicated in the periodic samplings. The

T ab le  13 * A ffe c t  o f th re e  s o i l  mole tare- c o n d itio n s  and s o i l
fumig
potat

ation on y
Of3« 1951

ield in 
#

"•rylaiid 0olden sweet

Moisture #u 
Condition (lb

ligation
9 • up/a ere) Ju?abo

Yield
1

(b-ju/ae
2

ril
3 Total

natural
rainfall Hone

200
9b .2
106.2

lSlj.,2
131.2

108.0
129.6

10.6
25.2

105.0li#% <*nqif
Average - 100.2 18:=.7 116 * 0 21.9 1 JTS,ifci J

weeks
protected lone

200
60.0
19.6 1I3 A-lip. 2

66 #0 
8k *0

19.6
21.0

dk.y'$ «£ 282.0
Average M* 39.9 l!U. 3 75.0 21.9 r̂* ..„• £

6 ws-oks 
protoe ted lone

200
kg.2
i}.8.6

160.6
13&.2

%.1|,
h-n

19.2
19.2

*5 Q / 1<.uU .if
260. k

Average - IS-if tho 59-1 . * »' / • 273.I
Average (all 

modstnre
conditions)

Mo fie 
200 65.558.2

162. ? 
157.9

79.I
89.3

19.2
22.8

326.0
326.2
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iinrvoat presantea in ’laale lii.# Indica "W & W X 4, cL i. a O3ilv0. W,«I» O a a O-t
c l r o i a o r a a a e d  arac. 1 plots ppotcctoi lap faui'

Table lip* Effect of aoil Amigation and three different soil moiatur© ccmdltiana on percentage of cracking in 
Maryland Golden sweet potatoes at seven date© of 
h&pvcat# 1911 •
furnlga* 

foil tion 
Moisture (lba*Db/ 
Condition acre)

rorcaniag
a Uly .:. i'U;;il#
23 &

0 cruc
dijj. * 20

lr-$ >0a **«•. a.4̂v ,
jsy &.
3

*»Sidi rii
■ y S p v* •
17

irveste
uj c p t # 
_ 22. _.

r\ * -oOot*2
19

4ljj \ŝk- fta Kj* nil.-v,; * ^11■*■ '-̂ ̂ •- « <?*■ WW .Jfrm boric
aoo

J0 00 1.10 6.01.0 9*8
> ■"\
7*5

/  ̂■ -; • 16 *7
A VO Z*& - 0 0 r*♦ a 1 r?J' * 4.9 0 * -.. 6.7
if* weeks 

pi^otsc ted Mon©200 00 2.413*?
Q
3.0 3.0

0
1^ * 0
a * r

t r" A* vr
17.1

iznr # a
i d s

A VC pia.gi.2 0 6*1 1*5 1*9 12 • 1 16.3 *•'* n *»i-JL • j
6 weeks 

protec ted Mon©
200

0
0

0
0

n&■
0

7  isi
6o#9

it »a
22*9

0’s t ' i"**-» a • '“■'10*5
f- ■■’ /<s o « a
2l(-. 3

Averago - 0 0 0 3k* 1 an a4twn '•sO* ^  *i*a- 10*1 *•" •' * SU *ip
Average (all

■nolsttire Hon# 0onditX ons)2QQ 0
0

p* ' ■-■
0

».♦ d- 1.0 5.720.6
11.1
U a L .

15*9
11.7

-bru ♦ ai -r flo.o
^fei'can tag© crack  inis based on number of roots# 
2.Based 011 final harv©&t data*



weeks, cracking was observed shortly a f t e r  the p lo ts  were 
I r r ig a t e d ,  a lth o u g h  the s to rag e  ro o ts  were In  a re ta rd e d  

state o f g row th . In plots pro tooted fo r  3i>: wo cks, o racking
of storage ro o t a was n o t u n t i l  two reeks  a f t e r  i r r i ­

g a tio n  was a p p lie d , hut as b e fo re , the sto rage ro o ts  wer© 

still In  a retarded s ta te  o f growth# The data fu r th e r  show 

th a t c ra c k in g  was store severe In  p lo ts  sub jected  to  prolonged  

p e rio d s  o f low  s o i l  m o is tu re , than  in p lo ts  of natural r a in -

.fall. The cracking data for the final harvest. are presented
in Table 1*.

fable 15* '‘.fieot of three soil gation on percent a *
Jolden sweet potatoes

no i s t■ur e a on dl of ©rackln-’ in
i* 1951*

iion® and 1 
1 Maryland rural-

&olsture oo nd111 on
Fksmlgati on 
(lbs# ;TD/
acre ) Jumbo

|3 p.!: y*Q 1-' ^
1 *"

■ *€s f r .1
Total

Natural r a i n f a l l Hon®
200

26 #2 
2 6 .9 ■

9 *2 
1 4 .0

3.5
2.5

2 .0
1 c x » u 6.7

6 .7

Average - 2 6 .5 1 1 .9 3*0 1.6 6 .7

4 week® protected Hone
200

7.S.0
0 39*13u #4.

7.8
13.2

ie.1
1 4. 3

2 4 .6
13.8

Average #* 37.5 37.7 10 • p 16.2 21.7
6 weak® protected Bone

200
83.3
83.3

so • 0 
3 7 .2

19*3
22 .0 5 .3

4 .0
0$ A£»V W W
2 4 .3

Average *» 83.3 43 *6 20*6 4 .6 2 6.4
Average (all mol etui

conditions)
'& lone 

200 61.536.0 32 ,8  
29 #5

If. 3 16.0
r»O O(f r*0 • 5>

20 *0 
1 6 .6

Average (all t r e a t ­
ment®) h ,1 n7 * V 31.1 15*6 7 .5 18.3

^Fercentage c ra c k in g  d ata  based on number o f root®#
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The soil moisture data from the replicated Irrigation 
and natural rainfall teat are presented graphically in 
Figure 9* In natural rainfall plots, moisture content was 
low in the upper 12 inches during the early -part of August 
and again in the early part of September* The slight drought 
of August was of short duration and the moisture content did 
not drop to the permanent wilting percentage * The drought of 
September was of longer duration* Soil moisture at the 12- 
Inch depth fell steadily from August 22nd until the permanent 
wilting percentage was attained on September 7* At the 6- 
lneh depth, moisture content approached the permanent wilting 
percentage August 31, but was Increased by light rains on 
September 2 and 7* However, by September 12 the permanent 
wilting percentage was again reached. Heavy rains following 
this dry period held soli moisture at a high level until the 
experiment was terminated* In irrigated plots, the moisture 
contest was held at a high level by means of irrigation 
throughout the growing season (Figure 9)*

There was & very noticeable foliar difference between 
Irrigated and natural rainfall plots. The vine growth in 
irrigated plots was more succulent and appeared thicker than 
that of the natural rainfall plots* Leaf siae was decidedly 
larger and the leaf petioles were much longer in the irrigated 
plot®.

Prom T ab le  l 6 I t  is  se«n th a t  the y ie ld  a t  t:,e p e r io d ic  

sam plings was n o t a f fe c te d  by i r r i g a t i o n .  However, a t  the  

f i n a l  h a rv e s t , the y ie ld  wee s l ig h t ly  h ig h e r In  i r r ig a t e d
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fable 16. ..Affect of fumigation, nitrogen level, and soilmolature on yield at ©even dates of harvest* 
19S1.

Tgrn® » /piantT™'wKen na i" v e s te d  * mr"mi T  
July Aug* Aug* Sept. Sept. Sept« Oct*

Treatment 21 6 20 1 _____12_____29 19
Fiiitlgation 
{lbs#DO/*er*)

Sane 
20 0

29
29

122
107

252190 472
434

fl 5 613 745758
904
848

L.S.D* $t level
F value

34*610.62*
nitrogen level 

how 
High

28
30

124105 234209 478429 590
599

740
762 651902

L.0.0* 5fi level
F value 34.610
Soil moisture 

Ha tural 
rainfall 

High soil
moisture

23 .

35
106
122

204
238

450
455

56 9 
601

756
747

BBS

898
L.S.0. 5% level 
F value

34*8 
5.56*

^Significant 5^ level*
1October 19 harvest calculated, from final harvest data*

plots, in&lcatin that this increase came during the latter 
part of the season* Percentsgc cracking was consistently less 
in the irrigated treatment for the six ' samplings (fable 17}*
At the final harvest, however, percentage cracking, was higher 
in the irrigated plots (Table 18). There was also m sharp 
increase in cracking at the final harvest*

Close examination of the data obtained in the periodic 
sampling Indicate that cracking under conditions of natural
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Table 17# e f f e c t  of I r r ig a t io n *  n itro g e n  level, and £obliga­
tion on percentage of c ra c k in g  in Maryland Golden 

potatoes* I1
Per c 
July

Areaement 23
tent
xi CLi g 
6

oracking wlu 
• /*. u• •]« <:>c p t * 

20 3
in£arve«€ed 
Gepfc. Gepfc# 
1? 29

•*
Average

Oct U  
19

Irrigation
Natural

rainfall *9 
Irrigated *2 z:l

2*6
•5

G*9
3*6

8*k
i .6

12.0
9*0

6.1
3*1

16,3
20.0

X»*3*D* St level
F value

1.0
28 *8lf.#

w. s.
3.22

ilitrogan level 
Low *5 
High * 6

1 »k
2*8

*5
2.6

3*1
9*3

II *8Q «*S_.*̂5 # ̂2 9 »g 
11*9

3*3
5 * y

16.2
21.0

L * 3 * B • $% level 
P value

1.0
2 2.50*

3.0
S *1̂ 2

Fumigation 
(Ibs.DD/aere) 
ion# 0 
200 1*1

2*5
1*7

1.0
2.1

6*lx
6*0

8.8
6.2

10.1 
10 *2 k*S

If, *7
®s ■*£ f--lo *o
20* 3

L*3*D# $% level 
P value
"̂€N*'t O'bw.il:<t"‘tTgirvinHr dllc>1TsTSS-.4 e-f« h* i

If.3. 
«lfi

l’i»& •
3.09

t la
^ S ig n if ic a n t  a t  5% le v e l *

rainfall increased sharply during the periods July 23 to 
An uat 6, August 20 to September 2, and September 1? to 
September 29* examination of the data Xu figure 9 reveals 
that soil moisture on August 6 and September 3 was practi­
cally down to the wilting point in the upper 12 inches* 

nitrogen Studiess Yield data obtained by periodic 
samplings of Us# storage roots indicate little or no effect 
of the increased nitrogen application (Table l6)* However, 
the final yield data, which Is based on larger plots, show 
significantly higher yields of the high nitrogen treatment
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(Table l6). Apparently the ni irogen effect was exerted only 
near the end of the growing aeasan#

The influence of nitrogen level on ©racking. is shown In 
the higher percentages of cracked roots consistently found in 
the high nitrogen plots efc the periodic harvests (fable 1?)* 
The cracking percentages calculated from final harvest data 
are in accord wife th® result® of periodic harvests*

The effect of additional nitrogen on growth toward the 
end of the season was store pronounced in irrigated plots then 

natural rain f a l l  plots as shewn in Table 19. Apparently,

Table 19. Iffact of nitrogen level on yield of harylan& 
Golden sweat potatoes 'under Irrigation and 
natural rainfall at seven datea of harvest* 1951*

Tield (£:ns»/?l&at) whan harvested* (per cent)
July © f j | ^ ■■_ # v-is&b 13 %> © v..*© « ■ e i / C  v  *  1 Oct.3-
23 6 20 3' 17_____  19 19

Ora a Icing

Trwst spent
natural rain**
Tb 11Low N 21 100 222

High S 26 112 187
1+94 585
n>9 590

Irrigated 
Low H High Jf 36 1I4.7 2li-6 I4.61 

33 9? 230 i&8 18.0
23.6

L.R.D. level 
F value (Inter**

action) 22

leant $£ level•
1Calculated from final harvest data*

increased nitrogen had little effect on growth in the absence 
of irrigation* percentage cracking, however, was increased by



a d d it io n a l  n itro g e n  in  n a tu r a l  r a i n f a l l  p lo ts  as w a ll  a t  in  

I r r ig a t e d  p lo ts *

Fumigationi fha yield data from periodic harvest of 
storage roots grown in fumigated and In control plots show 
no narked effect o f the fumigation treatment (Table l 6}» 

Hoftwr, t.he final barest data indicate that the yield was 
actually decreased by fumigation*

Percentage crackin d ata  fo r  the p e r io d ic  harvests r e ­

v e a le d  no c o n s is te n t tren d s  in  fumigate& and untreated p lo ts *  

(Table 1 ? }* F in a l  h a rv e s t d a ta  p resen ted  in  Tab le  IB  show 
lo w er percentages of c ra c k in g  in  the fumigated plots 'but the  

d if fe re n c e  was significant o n ly  w ith  the Ko* 3 g r ille  when 

calculated by number of roots* Similarly* In  the protected 
plots* the amount o f c ra c k in g  was not a f fe c te d  definitaly by 

fumigation (Table 1%)*
In order that information might he obtained concerning 

the role of nematodes with respect to cracki x * fibrous root 
samples were collected at the final harvest from both fumi­
gated and control plots* Th@ roots were examined by J* !f* 
Sasser* Assistant Hematologist* Division of hematology*
0 *8* D*.A* According to X&sser, the plants from control plots 
were slightly infected with nematodes (Mfloidogyne Incognito 
war*.acrcta), while treated plots were practically free of 
nematodos *

Root Sise. and Orackin&t An average of all tre a tm en ts  

in Tab le  18 suggests an a s s o c ia t io n  w ith  sisso and c ra c k in g *  

The data show* w ith o u t e x c e p tio n * that as u : m  s iz e  o f roots



Increased* 0racking likesrise increased# biitll&r results are 
siiowii in Tabic It# Frcea Table 20 it 1b noted thifc without 
exception, tr&utuent& producing highest yields likewise show 
the highest degree of cracking#' This suggests that irrigation,

Tabic 20# i-ft&ot of irrigation* fumigation* mid nit**o ia 
level on total yield and percentage of crocking 
in Maryland Golden sweat potatoes. 1951 •

Trea an eat
Total yield Cracking
(bUt/aorg) (pop cent of total)

Fumigation
(lbs *BB/fi-cr«) 

200
Mmim

Xi « '■■* * T «
F value

rO level

Wifcrogen level
how
High

L ♦ »-•• ♦ o . S/- level
F value
Irrigation

natural rainfall 
Irrigated

L.3.B* 0  level 
P value

428 g  
457.2
12 1 *•* *10.02---

-4̂ 7.2
18.

432.6
453.3
18»3 
5.56*

16.8
20 * 3

"3*09

16.2
21.0
3*0 
5.42*

16.320.8
3.0
5 .22#

#Slgnlflcftnt 5- level*

n itro g e n  l e v e l ,  and fumigation may have affected cracking 
on ly . In d ir e c t ly  by in c re a s in g  or decre&sixig the slse of th e  

p o ta to e s . However* t h is  a p p a re n tly  Is  not the ca se . I f  the 

increase in  cracking wore duet to  sis© a lo n e * i t  would l o g i ­

c a l ly  fa l lo w  that d iffe ren c e? ! in  cnsieKing would be m a g n ifie d  

If ealoulated on a weight ba**, M  eaapared to that of
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eracking calculated on a number basis since the greatest 
Mount of ©racking would occur at the large sis© range for 
©*©h grad©• This ia not the case. Percentage cracking m s  
rssarktbli constant, as shorn in fable IB, whether computed 
as a number of roots or weight of roots, thus refuting the 
argument of the indirect treatment effect on cracking-*

Bata presented in Table 21 Indicate that, in general, 
©racking increased as the season progressed* It is also

fable 21* effect of date of harvest on yield p© r hill and
percentage o f  c ra c k in g  in M aryland Golden sweet 
potatoes* 1951*

T!>aie 1 of tialcT ■“ T olFacl&ing'’
Harvest ____ Lma.i/Mj*%PJ._____ .... {jpe.?. oeat).____
July 23 29 .6
August 6 111} 2*1
August 20 222 1.6
September 3 453 6*2
September 1? 591} 6*5September 29 752 1 0 .T
October 19 926 16.0

seen that sharp increases of ©racking war® not always accom­
panied by large increases in root weight*

Growth ftsgulA tor Studies

In 1951 an experisasnt was designed  to  test the effect 
of foliar sprays of napt~slene acetic acid (1144) upon the
incidence of cracking in sweet p o ta to e s*

Methods
A 3 x i|, factorial design with comp Is tely randomised 

blocks was employed to test four concentration® applied at
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three 4s Each treatment con slated of one application
■only* the concent.rati ons used «ere 0, 101 100 and 1000 ppm 
applied July 15, A aguet 1 and August 15* All treatments war© 
replicated four time® giving a total of 1*8 plots. £ach plot 
consisted of throe rows, 25 feet in length* Only the oenter 
row was used .for final, harvest data*

The napthalen© acetic acid, (H4A) was applied with a 
hand sprayer and a detergent was used as a spreader. All 
applications were mad# late la the afternoon to allow time 
for the material to be absorbed before the foliage dried*

Results
Table 22 presents the resuita obtained from foliar 

sprays of MAA on the percent© t of ©racking In sweet not a toes*

Table 22. .ffect of foliar sprays of napth&len© acetic acid 
on percentage of ©racking in Maryland Golden 
owe © t  p ota toe s * 1951 *

Fereenlace of craeiiHS' when applied :
Concentration July Ammmt August

ppm 1 15 Average
0 8.2 11.1 10.0 9*8
10 5.6 9*6 10.2 L s
100 9.0 3*3 5*5 6.0
1000 ,w *•*.t- * 34- 2 * k 3 4

Average 7*0 6.9 o*8

L.A.B at 5 par cent level between concentrations: 3*7Differences between date© of application not significant*

The data indicate that the 1000 ppm of HAA was very effective 
in reducing eraeking* The concentration of 100 ppm also d©~ 
creased cracking, but to a leaser degree than the 1000 ppm
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application*. Apparently, 10 ppm was entirely Ineffective In 
deereasto" attacking# An average of all concentrations to** 
dleates that there It no difference between the three dates
of application* However, there is trend toward decreased 
cracking at 1000 ppm as the date of application is delayed* 

Statistical analysis revealed no differences In yield 
of storage roots due' to the. foliar treatments with H&A* Al* 
though measurements were not taken for vine growth, . there 
was no noticeable difference between treatmenta other th a n  a 
slight twisting of the petioles at -the 1000 ppm concentration* 
This effect was not noted at toe lower concentrations*



.ElS0E.fi Of* m m i G A L  AMhltSJIS

Moisture Contents In an effort to ascertain the possible 
effect of qo 11 moisture# fumlgailon,, and nitrogen fertlli**
nation on moisture content of 'the roots as related to crank­
ing# the moisture content was determined for roots from all 
plots in the soil moisture - nitrogen - a oil fumigation 
experiments for the 1950 and 1951 seasons. Since cracking 
was not prevalent in the 19,50 a# a son the results for that 
year are presented In Appendix fables 5# 6# 7 and 6.

‘fable presents the results of moisture content of 
roots from protected plots for six -periodic samplings* It

fable 23# Effect of three soil moisture conditions on 
percentage cracking and moisture content of Maryland C-olden sweet potatoes at six dates 
of harveet• 1951•

rarv.ested pni 
Aug* **ot. Sept* sept
2 0 ' 3 17" m

i*a tural rainfall
Cracking

{per cent} 0 0- #6 3*5 it*9 6*9
Moisture

(per cent} 76.5 76.0 73-9 73*9 ?4*5 73*5
4 weeks protected 

C rack ing
fper cent) 0 8*1 1*5 1*9 12.2 16*4

Moisture
(per cent) ?2*2 76.7 75*0 75*2 75*4 73*1

6 weeks p ro te c te d  
C rack ing

(per cent) 0 0 0 3^*2 20.2 16.2
Moisture

(per cent) 73*5 7 0 4  74*1 75*9 76*2 75*7



Is noted that in plots protected for four weeks, 'the moistor« 
contra t of the root a was much it as than tha fe of roots from 
natural rainfall plots on July 23* jJCter irrigation of the 
plots on August 3, molature content of the roots from the 
plots protected for four weeks was equal to tha t of roots 
from natural rainfall plots. Similar results are noted In 
plots protested for six weeks. During the period when th© 
plots were protected the moisture percentage of roots de­
creased markedly through the seeond date of harvest. After 
irrigation prior to the third periodic sampling, motstore 
content of the roots from plots protected for six weeks was 

to that of mots from natural rainfall plots for the 
of idie season*

In if,-week protected plots, the rise in moisture content 
was accompanied, by the first observed cracking for the3© 
plots. It is footed, however, that trm vX as in moisture con­
tent was not accompanied by an inareas© in cracking in the 
6-wee*e protected plots * ^'urther, thare is no clear ©vice no a 
that the moisture content in subsequent Isarvests was re­
lated to cracklifig •

-fable 2I4. presents the main effect© obtained from mois­
ture determination for root© .from the Irrigation - soil 
fumigation - nitrogen experiment at six samplings* It Is 
seen that moisture content actually decreased, as the season 
progressed while peraentage cracking increased.

Moisture d<it-es?alnations for roots from irrigated and 
natural rainfall plots for six harvest dates are presented
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in Table 25* The- data show that moisture ©ontent of fch# 
roots was not affected by irrigation, "Ihe data further show 
that percentage cracking was not related to the moisture 
content of the roots. Similar results are noted in Tables 
26 and 27* Additional nitrogen and fumigation had no effect 
on moisture content of the roots.

Carbohydrate Analyses; Sine© cracking In cherries (l$lf} 
has been associated with an Increased sugar content the 
total sugar, re due in., sugar* and alcohol insoluble solids 
were determined for roots from all .plots In the soil 
moisture - nitrogen - soil fumigation experiment,

Table 21$. presents the main affects obtained from car­
bohydrate determinations of roots from the irrigation ~ 
soil fumigation - nitrogen experiments. Total sugar content 
for the first five dates of harvest wmj* rather constant with 
a sharp increase at the sixth date of harvest* while per­
centage cracking Increased steadily throughout the season. 
High nitrogen decreased total sugar slightly while fumigation 
and irrigation had no effect, indicating that percentage of 
cracking was not associated with sugar content * In protected 
plots, there 1® likewise little to suggest that ©racking was 
associated with the total sugar content of the roots (Table 
28),

Total 511 tremens Determinations for nitrogen in the
, w  IWHMHI, n IIDIWIIOHIM* Wimum i m m      n mmm  '

roots, vines, and leaves revealed no consistent reIstlonshlp 
between nitrogen content of these parts and -percentage of 
cracking. Therefore, the results for these determinations
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*** pr*e«nted in tto* appendix*

a
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Table 28* Effect of soil moisture conditions on total sugar content and percentage of cracking in Maryland Golden sweet potatoes at six dates of harvest* 1951*

July
...23..

Harvested 
Aug. Aug.

6 20
oniSc © p t •
.3.....

Sept *
17___

Sept.
. 29....

natural rainfall 
Total sugar 

(mgau/gm.) 35*5 34-1*- 35-4 34.6 it-Q.l 51.2Cracking 
(par cent) 0 0 .6 3.5 4«9 6.9

1$. weeks protected 
Total sugar 

(mgm./gm.) 3 6 .9 31.? 32.0 31.1 32-5 lj.9.1*.Cracking 
(per cent) 0 8.1 1.5 1.9 If? O JL&- « 16.1*.

6 weeks protected 
Total sugar 

(mgm./gm*) 30.6 29.7 30.5 32.6 39-2 50.7
Cracking 

(per cent) 0 0 0 3J4..2 20.2 18.2
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S o il  Moisture and Crackingt Harter and l e ia e r  (%k) 
have reported that in a 2-year study with sweet potatoes# 
cracking was more prevalent during the first season alien 
proeip1 t a t ion was v e ry  h ig h  than the fo llo w in g  year when 

p r e c ip i t a t io n  was much le s s .  F ra s ie r  {12}, w orking w ith  

i r r i g a t i o n  m% tom atoes, found th a t  heavy I r r ig a t io n  through­
out the season induced more c ra c k in g  in  tom ato f r u i t s  than  

occurred in  p lo ts  left c o n t in u a l ly  dry# Results o b ta in ed  In  

I r r i g a t i o n  experim ents  with sweet potatoes in  the 1951 season 
are In accord with the result# of these workers* At the 
final harvest, a significantly higher personto t of eracked 
s to rag e  'ro o ts  were found In  i r r ig a t e d  p lo ts  th an  natural 
rainfall plots*

Varner and B lo d g e tt  { I4I4..) have sugg.ested that sweet 
cherries often ©racked as a r e s u l t  of the a b s o rp tio n  o f  water 
through the s k in  of the fruit during  r a in y  w eather# fhis 
a p p a re n tly  was not the ease in  sweet potatoes# Feaulta ob­
ta in e d  by moisture d e te rm in a tio n s  of roots from irrigated 
and n a tu r a l  r a i n f a l l  plots re v e a le d  no d if fe re n c e s  in  

moisture co n ten t#  3% la indicates that the  increased c ra c k ­

in g  in high molsra re  plots was n ot associated with increased 
m o is tu re  uptake by the storage ro o ts *

A possible e x p la n a tio n  fo r  the differences In  absorption 
o f w a te r by the cherry f r u i t  and the sweet potato sto rage  

root, aside from anatomical a s p e c ts , lies w ith  the difference
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In development of the two* * ©cording to veraer and Blodgett 
(f&) $ ee the sweet cherry fruit matures the re la a rapid In­
crease in sugar content up to a certain stag© of maturity. 
During this same time, susceptibility to cracking increases. 
This is due to an increase in the osmotic pressure of the 
Juice# In the sweet potato* however, sugar content did not 
increase steadily during the season as It did In the cherry 
(Table 21).).

Data presented in Table 16 Indicate that an increase
in yield in high soil moisture plots occurred near the end 
of the season* It would appear that the higher incidence of 
cracking, found In these plots may be associated In some way 
with this Increase in yield. El-j&attan (11) has suggested 
that growth cracking results from internal pressure generated 
by the expansion of the vascular cylinder when the outer 
tissues are inactive. He further suggests that low tempera­
tures and moisture deficits m y  be limiting factors in outer 
tissue activity. It is possible that the low temperatures 
In October resulted in an Inactivation of the outer tissues 
of the roots, while the plants In the high soil moleture 
plots were still In an active state of growth, fhls may 
have resulted in an increased amount of cracking in the se 
plots*

Earner {1̂ 5) has proposed that growth cracks in Irish 
potatoes result when the development of relatively Imnas tore 
tubers was retarded and then very suddenly accelerated. The 
conditions which produced this retardation and acceleration



were a prolonged drought followed by heavy precipitation* 
k-e suits obtained In the 19ii>l season in the present study with 
sweet potatoes are in agreement with Werner * a report* Plants 
subjected to prolonged periods of drought followed by heavy 
and continued irrigation produced a markedly greater amount 
of cracked roots than plants grown under conlition» of natural 
rainfall. Further# the amount of cracking seemed to depend 
on the extent of the dry period*

Orowth studies with plants subjected to prolonged 
periods of drought followed by heavy irrigation indicated 
that the growth of storage roots decreased sharply during 
the dry periods* After irrigation there was a rapid In­
crease in growth accompanied by increased cracking. This 
is in agreement with El«*i£attan1 a theory that moisture 
deficita may cause inactivation of the outer tissue which 
would result in cracking when growth was resumed*

Jones and Moore (18) attribute cracking in Irish 
potatoes to increased turgidity r©suiting, from an excessive 
uptake of water following a dry period* MacMillan (23) lias 
reported an instance where tubers had absorbed excess mois­
ture in quantities as large as 6 per cent of the tubers1 
’’normal” weight* As a result, heavy cracking losses were in­
curred clue to the increased turgidity.

Studies with moisture content of sweet potato storage 
roots indicate that moisture* content of the roots was not 
associated with cracking. During the dry period, moisture 
content did decrease slightly and after irrigation, moisture
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content was slightly higher than control© with natural rain­
fall. However, an increase in moisture content was not 
always accompanied by an increase In cracking* Further, 
there was no apparent association between moisture content 
and percentage of cracking at subsequent samplings*

nitrogen Level and Crackings Luts and co-workers (22), 
have reported that high nitrogen fertilisation increased the 
amount of cracking in Forto Eieo sweet potatoes. Musbaua 
(29) has reported similar results* He suits obtained In the 
1951 season are in accord with these findings* High nitrogen 
fertilisation did Increase cracking* It was also found, from 
periodic samplings, that the percentages of cracking in high 
nltro,:en plots were higher throughout the- season* Ho explana- 
tlcm can b® offered for this effect* However, it dost not 
seem to be related to soil moisture conditions* Table 19 
shows that additional nitrogen was Just as effective in In­
creasing the amount of cracking under natural rainfall as 
under conditions of high soil moisture • This suggests that 
a number of environmental factors may combine to give the 
high incidence of cracking -Mt has occurred in years such 
aa 1949.

Soil Fumigation and Cracking% Hesuits obtained from 
fumigation tests in 1950 and 1951 indicate that the applica­
tion of dlohXoropropen*-dichloropropane decreased cracking 
slightly In most tests* In 1)51 fewer nematodes were found 
in root® from fumigated chan from untreated plots* This Is 
in accord with tbs results of Mullins (26) who has reported
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that fumigation was very affective In reducing cracking losses* 
He believes that this reduction In ©racking Is associated with 
nematode control*

T'km presence of other soil organisms has also been, 
associated with cracking in sweet potatoes* fmoot (35) and 
Moore (2$) have reported that the incidence of pox is 
associated with the amount of cracking in sweet potato©a*
It is perhaps significant that in tbs 19Si season when crack* 
was prevalent, the plants were only slightly infected with 
nematodes and no pox was found. this would indicate that 
factors other than soil organisms are also involved In the 
©racking of sweet potatoes*

Growth studies with storage roots fro® furl atcd and 
untreated plots showed that fumigation often has a suppressing 
effect on growth (fable l6). It Is possible that this effect 
may be associated in some way with cracking.

Sis© .of hoots,and Crackings Besuits obtained in the 
1951 season Indicate that larger sized roots have a greater 
tendency to ©rack than smaller sized roots. This could 
explain in part the difference in susceptibility to cracking 
be tween Maryland Golden and Jersey orange sweet potatoes.
Ibis could also partially explain the increased percentages 
of cracking as the season progressed* It would seem logical 
that this could explain the Increased ©racking found In the 
high nitrogen and In the high soil moisture plots. ^viuene© 
presented in the wResuita* section for the 1951 season, 
however, do not bear this out, indicating that factors other
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than si ate of the roots are .responsible for ifa© Increased 
era eking he re .

Oroyth Regulators and. OpaeklnKt H#suits o h i n  
the 1951 season with foliar sprays of napthalenc mette 
me 14 (MAA) indicate that 1000 ppm of this .growth regulator 
reduced cracking in sweet potatoes significantly* Similar 
results have been obtained by Bullock (10) with sweet 
cherries using much lower concentrations.

Thimann (37)# working with pea plants* found that one 
of the primary functions of growth regulators is the in­
hibition of growth* He further showed that higher concen­
trations are required to inhibit growth of vines than roots. 
This suggest© that Mk,k may have had an Inhibiting or regu­
lating effect on rapid growth of roots and thus decreased 
the percentage of cracking.

An alternate theory would be that MAA increased the 
plasticity of cell walla. This effect would allow for 
further expansion of the roots. This theory would bo in 
agreement sitb reports by Heyn (1?) who has reported that 
a -'growth hormone* increased the plasticity of the oat 
col#optile cell wall.

Summary? Results obtained from the #e studies surge at 
that cracking in storage roots of the sweet potato results 
from an unbalanced growth rate rather 'than an osmotic force* 
This would, imply that any factor which contributes to this 
unbalance is a factor to be considered in this problem.*
Soil moisture relationships, nitrogen fertilisation and
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injury by soil organisms are all important contributing 
faet-ora. However, control of one or all of these will not 
necessarily prevent crackIng sine© other factors m&y be 
just as important.

He stilt a from the soil moisture studies indicate that 
production of sweet not a toes under conditions of constant 
moisture supply during seasons of pronounced drought will 
decrease cracking. However, the economic feasibility of 
this for partial control of cracking Is doubtful.

lovestl-'-ation of the use of diehloropropene^diehloro** 
pane mixture should not be abandoned entirely, further 
research may prove the value- of this chemical in coils badly 
infested with nematodes*

The alight increase in the amount of cracking resulting 
from high nitrogen fertiliser doc s not Justify decreased 
nitrogen applications sine® yield was also increased by the 
add1tIona1 nitropen•

The use of napthalen© acetic acid is one of the most 
promising approach©a to the problem of cracking; in the sweet 
potato* It may later prove practical to make applications 
of KAA to reduce cracking in the Maryland 0olden sweet potato*



Field and greenhouse studies were conducted with factors 
associated with cracking in sweet potatoes* The b*&1 n factors 
under consideration were soil moisture r#iaiionahlps* injury 
by soil organ!sms* and nitrogen fertilisation. Additional 
studies were made on varietal susceptibility and the effect 
of foliar applications of napthalone acetic acid In relation 
to cracking* The result® may be summarised as follows:

1* It was found that cracking in Maryland Golden 
sweet potatoes was more pronounced in plots subjected to 
prolonged dry period®* followed by heavy Irrigation* than 
control plot# with natural rainfall* Percentage of cracking 
was directly related to the extent of the dry period*

2. Condition® of heavy and continued irri ation 
throughout the growing season slightly increased the amount 
of cracking as compared to conditions of natural rainfall 
In a season when cracking was prevalent*

3* Soil fumigation tests with diehioropropen®- 
dlehloroprepane mixture (D'D) indicated that cracking was 
slightly reduced by this chemical,

ig. Nematode test crops of tons®toe®* cantaloupe®* 
and rnimp beans indicated l-hat root knot nematode® were 
present In the ©oil* Sweet potatoes* however, were found 
to be only slightly infected with nematodes* Fumigation 
with DD markedly decreased the Injury by nematode® in all 
crops.
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5 * la a year when cracking was prevalent, per­
centage cracking was increased by additional application of 
nitrogen# This effect was not observed in the previous year 
when the amount of cracking was much less#

6* Ho correlation was found between the amount of 
cracking and moisture content of fchs roots, similarly there 
was no apparent relationship between percentage of cracking 
and the carbohydrate composition of ■ the storage root#

7* Determinations for total nitrogen revealed 
no consistent re Istlonehips between percentage cracking and 
nitrogen content of roots, vines, and leaves.

8. ^Inal root alse was found to be related to the 
amount of cracking# Larger roots show a much greater 
tendency to crack than smaller roots#

. 9# Foliar sprays of napthalene acetic acid (KAA) 
at 1000 ppm were* very effective in reducing the amount of 
era eking*
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Appendix Table 1* nitrogen content of roots, vines, and
leaves of Maryland Golden sweet potatoes 
as influenced by date of harvest, soil 
moisture conditions, nitrogen level, 
and soil fumigation. 1950*

Variable Factor
Nitrogen content (rngm./gi 
Hoots Vines

1. dry wi.J 
Leaves

Harvest date
July IS 13*1 35*3 -- »
August 1 15*1 30.0 5S-7
August 17 12.2 27*8 M . 9August 2? 12.2 29*3 ££• 3September llj. 11.2 23.s l±2 .2
September 29 10.1 IS*? 33.3

Soil moisture condition
High soil moisture 11.3 25.6 3 6.5
Alternating soil

moisture 13*2 28.6 37.1
natural rainfall 12.5 28.5 37.6

Hltrogen level
Low 11.5 25*0 36.2
High 13.8 28.9 39.3

Fuaigat ion 
(lbs ,DX)/a era)

Mon# 12.1 25.6 37.2
ij.00 12.2 37*3 38.3

♦Leaf samples for first harvest were lost.



Appendix fable 2 * KItrogen content of roots, vines* and
lea vo s of Maryland Golden sweet potatoes 
as influenced by soil moisture condi­
tions and date of harvest* 1950.

 ̂ ' WT€Fog^n^Gon€mn^ — —
Soil moisture (mgm*/gm* dry wt *}

Harvest date condition Roots Vines Leaves
July 15 High soil moisture

Alternating soil
13*0 34.2 — 1

moisture 24.2 36.k
lafeural rainfall 12.0 35 •&

August 1 High soil moisture 
Alternating soil

15.2 27.8 60.lt
moisture is .4 36.k 55*7natural rainfall if.? 26.1 59.9

August 1? High soil moisture 
Alternating soil 11.7 27.0

moisture 24.1 3k* 7 53*1natural rainfall 10.8 21.9 4 8 .a
August 27 High soil moisture

Alternating soil 9.6 27.8 42.?
moisture 12.0 27.9 44*8

lalura1 rainfal1 Ilf. 9 32.3 43 *5
September 1I4, High soil moisture 

Alternating soil 9.7 21.6 42*6
Moisture 13.2 22.9 43.6

natural rainfall 10.7 26.0 *4.0 • 3
September 29 High soil moisture 

Alternating soil 8.5 15.0 29.0
moisture 10.2 ik. 8 37*?natural rainfall 11.5 17.2 3 4 4

’Leaf samples for first harvest were lost*



Appendix Table 3 . Nitrogen content of roots, vines, and
leaves of Maryland 0olden sweet potatoes 
as influenced by nitrogen .level and date 
of harvest, IfpO*

Harvest date
Nitro­
gen

level
M1 brogen 0on tent {mgm«/gm 
Roots Tines

. dry wt •} L«avea
July IS Low 11.5 32.4 ___ 1

High 1^. 5 36.3
AUgUSt 1 Low Xk.X 26.6 56.4High 16.0 33-5 60.9
August 17 Low 10.2 2o .1 45*6

High llf.l 29.6 50.1
August 27 Low 11.6 28.4 & * IHigh 12.7 30.2 44*6
September ll*. Low 11.1 22.0 4i.7High 11.2 25.0 42.7
September 2f Low 9.7 lk.6 29.9High 10.4 I0.6 37.2
1AL#af simple# for first date of harvest were lost#
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Appenc11.m Table 4* nitrogen content of roots* vines* and
leaves of Maryland 0 olden sweet potatoes 
as influenced by soil fxsaigatlon and date 
of harvest. 1950•

Harvest date

fumiga­
tion

|lfes*9B/acre} nitrogen
loots

content (mgau/gtiu 
VI nes

dry wt.) 
Leaves

July 15 M'one
km

13*2
13*0 34*53o.2

___ 1

August 1 Mono
koo

15*115.0
28.6
31.5 S:i

August 17 Hone
400

12.0 
12. 4

28.6
2?.l 14.7.6

48.1
August 27 Mon#

400
12.2
12.2 28.9

29*7
44*^
44.3

September llj. If one
400

11.2
11.2

23.223.6 44-0
40.4

September 29 Mo ne
4oo

10.0
10.0 15.715*6 35.7

31.4

^Leaf samples for first harvest were lost«



Appendix Table 5 *

Variable factor

'Affect of date of harvest, soil 
fumigation, nitrogen level, and soil 
moisture conditions on moisture con­
tent, alcohol insoluble solid®, 
reducing sugars, end total sugars 
of Maryland Golden sweet potatoes* 
1950.

He ducTng-" ~Total 
Moisture A*l*s* Sugar sugar
(per cent)(per cent)(mgm,/ga.)(i

Date of harvest 
July 15
August 1 
August 1?
August 27 
September 1 J 4 .  
September 29

Fumlgatlon 
(lbc.DD/aere)
Hone
1^00

Nitrogen level 
how
Sigh

Soil moisture con- 
ditlon

Natural rainfall
Alternating soil 

moisture 
High soil moisture

7 4 . 6
76.7 
77.9
7 7 4  
7k. 0 78.0

76.4
76.5

76.5
73.3

76.5
76.776.0

1 9 . 6
17-315-917.820.9
I 8 . 9

18.2 
1 8 . 6

1 8 . 5 '1 8 . 3

I S . 6

18.818.0

11.77.1 10.0 12 A  
1 0 . 3
U • 7

10.2
11.3

10.510.1

8.7
9-9
12.3

36.328.5
39.8
34.6 
34-72 2 . 7

3 2 . 2  
33-4

32.63 8 . 8

3 1 . 8
33-13 3 . 6
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 . -.-........ ........ ....  . - xOt 1

-'•oil a aIx  are do!?itrt x l / a  >•• •,. «•• ̂ sa
Harves ■ • _xAc ______ _̂ jy:x;_d ttlos__  _ £ _ _ y - 9 ( yc a c sa b} f. - »/t.X») ( r^/Tft*)
J u ly  I;. ;. , -caral  r a l n l a l l  ?y.'9 ^X.A 1 3 .6  3 ’3.X

sl\x rxxiXny soil
";: O1S lAAi'O YtcSi CiS 'i 10 • y * •

d s .  s o i l  o d a a , - €  7 > . 0  ly . 1  1 1 * 2  3 . '

A us: -a s l  j. o x . • * :* ’ o1 r  a i:, 1 <■-» 11 /,, * y 1 f. 7 7 * 0  2 d * 0
A l t o . m a t i n  • - : . l

7 0 . 0  A / X i  0 * 5  2 0 . 9' 4. S. S
i l ly"  s X l  ■;,;.losooo ?y.#:r 1 1 , 0  9 . 6  2 0 . 0

A u y n s i  l"- l o o o o - l  a a I o 1o.11 77,0 1/.2 10 S? 3 6 .  p
A 1 so n n a t  i.no  s o i l .

aoi,,co:7i. 7 7 *S- 7.5* 0 I S  *7 O-.5 . 9
E i ;;’ s o l !  -o.l - re  79 . 0  1 . 0 ?  1A 3 3 7 .1

Anyas t  0 ‘1 jiAo.os s.l 1 ■ ■ \x 1 X 1 1  7 d “9 X . • j  5 * 5  3 3 * 2
A J wcvnatln ■ sell

. o I:a ,a .,, .  7 0 , 1  1 0 . 3  Id  . 0  1 9 .5
117. soli -;ls — e 71,9 1 1 1 10x7 3b.1

se p tern., o r  iis ' r  t.,., 1 ... ,i.x ( E ■ .4 ,; .■ - 1,; .4 E «
; i l  1; m s  bin-- s o i l

E l i s t l e  7E.3 H im  7 .7  33.0
H iv;: m .U  m im  ire  73 .7  H i . 3 1 2 .3  3?.7

o e p t e s i - r  Ay Na i.;.?a i r a i n  r a i l  7 0 . 0  I ? . 3 |,_#1 2 0 , 1
A I t e m * *  . in  a s o i l

:x 3 lX /u r e  ? 0 * ?  X?*v 5 * 2  2 1 .?
i  - ’ ' o l  m l  - . s 7?.3  l b . - )  4 . 7  26 .3
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A p p e n d ix  Table 7 ftffeet of nitrogen level and date of 
harvest on moisture content, alcohol in­
soluble solids, r e d u c in g  sugars and total 
sugars of Maryland Golden sweat potatoes. 
1950*

deducing1
Harvest date

N it r o g e n
level

Moisture A.I.s. 
(per cent)(per cent)

sugar 
(.mgs* * /j

July IS Low 7k.3 20.1 1 3 4
High 7k-9 19.0 lO.h

.August 1 Low 76.3 17.6 5.6High 77-1 17.0 9*6
August 1? Low 76.k lfe.O IS.3High 77-k 15.7 13.2
August Tf Low 77.0 17.9 34.6

High 77.1 17-7 11.5
September 1I4. Low 73.9 20.5 9.2

High 7k. 0 21.3 11.1
September 29 Low 79.2 18.8 HHigh 76.7 18.9 If *6

Total 
sugar 

) (raga./sra.)

38*9
33-1
26.9 
2 9.O
38. S
u . a
35.3
33.9
33.2
36.3
22.9 
2 2 .5
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Appendix fable nv * Effect of soil fumigation and data of 
harvest on moisture content* alcohol in* 
soluble solids* reducing sugars and total 
sugars of Maryland 0olden sweet potatoes.
1950*

Harvest date

a*
tion Re facing
(lbs.biX/ Moisture H.X.S. sii mr 
more) (per cent) (per cent) {mg ̂ w/tpa,)

Total

July IS Hone
4ao % * 7  

7k. 5
19.120.0 11.911.5 35-5

37.4
August 1 lon etoo 76.4 17.0

17.1 7.38.2
2-9.229.0

August 1? lone4oo 78,077.8 16.0 IS. 7 15% 3 13.3
3S.0
41.7

August 27 lonetoo 77.377.5 17.717.9
12.8
13.4

34-8
34-4

September X% Honetoo 74.?73.6 20.321-5 10.0
10.7 33.536.0

September £9 H on® 400 77.6
7 8 . 3

19.118.6 5.1
4-3 23.322.1
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Appendix Table 9 * Hifcrogen content of Maryland Golden 
sweet potatoes as influenced by date 
of harvest, fumigation, nitrogen level, 
and irrigation* 1951*

fartable factor Hoots
►gen eontiiTTT

V In# a
Lga®

Harvest date
July 23 12*5
.August 6 11.6
August 20 9*0
S eptember 3 § * 5
September 1? 9*7
September 29 6*4

l.S.D. 5^ level *6
P value 53*^3
Fumigation
(lbs*DD/aere)
Hone 10.0
200 10.1

L.S.Z).5% level M.3*
F value .10
nitrogen level
low 8.6
High 11*6

L. 5*0* 5^ level .If
F value 265*15
Soil moisture 
condition®
Natural rainfall 10.6 
Irrigated 9.6

L.S*i>* S% level .if
F value 3 .9I

38.0
36.I28.020.817*0
16.6

, *? 1567*13

26.1
28*1
N.3.

2
21

.05

'93

:!•502.63

27.125.0
•5-12.01

Leave.

51.1 
>3-9 5-9-9 U6.1 
4-1*3 37-s
1.6

119.90

*r r?i t * -O #
1-57

44-4
^9.0

•9
98.72

W>.9
H.S.

-94
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Appendix Table 10* Mitrofan content of Maryland folden
sweet potatoes as .influenced by date 
of harvest and irrigation. 1951*

! ...
(asgm./gm. drywt.)

Harvest date Soil moisture Hoot® Vines Leaves
July 23 M a fcura1 rainfa11 Irrigated 12.912.1 39.936.1

50. k 51.8
August 6 natural rainfall 

Irrigated
12.2
11.1 37.135.1

55.652.1
August 20 Matural rainfall Irrigated 9*61.4

30.126.0 50.it-
49 4

September 3 Mature1 rainfall 
irrigated

10.?8.3
22.0
19-5

September 17 la turml raInfa11 Irrigated 9.79.6 1? U16.8 i g : l

September 29 Matural rainfall 
Irrigated 6.78.0 16.516.7 35.739.7

L.S.
$% level F value 1.2 1.3 3.1
(interaction) 2.92 X2.88 k-75



Appendix Table 11. Nitrogen. content of Maryland Golden
sweet potatoes as influenced by 
nitrogen level and. date of harvest*
1951•”

Harvest date
Nitro­
gen

level
Nitrogen
Hoot®

content (my-a./yin.
Vines

dry wt.
Leaves

July 23 Low «i «i * 36.3 1*9.0
High 13.7 39.7 53-3

August 6 Low 10*3 33.6 50.6
High 13.0 38.5 57.1

August 20 Low 6.8 25.2 1*7.2High 11.2 30.8 52.6
September 3 Low 8.0 19.1 W*.6High 10.9 22 .it 1*7.6
September 29 Low 7.3 ik.? 35.8

High 9 4 18.5 39.8
L . 3. 1) * Si level 1.2 1*3 U.S.
F value < interaction) 3.1*3* A-37» l.ll*

ssignifleant at 5$ lave!.



Appendix Table 12* Nitrogen content of roots, vines and
leave® of Maryland Oolden sweet 
potatoes as influenced hj date of 
harvest and soil 'fumigation* 1951•

Harvest date

Pumiga-
tion
(Ibs.DD/ Hitrogen 
acre) Hoots

content (mgm./gm.
Vines

dry wt.) Leaves
July 23 Hone 12.7 38* a 51.2

200 1 2.ij. 37*1 r ' - s  ^

August 6 Hone 11.7 35*1 S3.9200 11.5 37*1 S3-9
August- 20 Hone 8.6 2 8 .1l rso. 7

200 9-4 27.7 49.1
September 3 Hone 9.9 20.8 k6 .k

200 9.1 20.7 4S.8
September 1? Hone 9 -If. 16.7 p . 5

200 9-9 17.4 4l.O
September 29 Hone 8.3 16.6 38.0

200 8 4 16.5 37.6
L «S*D• 5®> level M.S. 1-3 M.S.
F va lue (1 n t® ra e ti on) 1.62 6.89 .25



Appendix Table 13* nitrogen content o f  roots of Maryland
Oolden sweet potatoes as influenced by 
soil moisture conditions and soil 
fumigation at date of harvest* 1951*

Soil
Moisture Fumigation 
Condition (lbs*DD/acre)

If it r oge jT"© on teii'i (mgms*/gau} when harvested: 
July Aug* Aug* Sept. Sept* Sept 
23 6 20 3 17 29

natural
rainfall None

ZOO
10.8
11.7 13.111.0

11 .k8*1
8.1
S -5 7.28.2 7.90 4

Average 11.3 12*0 10.1 8.3 7.7 8.1
1*. weeks

protected**- Hone
200 llg*712.6 10*012.8 10*9ff I*#i

7.37.5
6.0
6.0 5.9

6.3
Average 13*7 11 *t 9.2 7 4 6.0 6.1
6 weeks . protected'1 Hone

200
11.916*7 13*0 12.2 l!(..610.1 6.1

7.0 7.18.2 l i
Average 15*3 12.6 12.3 6.5 7.6 6.0
Average (all 

moi s tare
conditions) Ho ne

200
12. Slit *4

12.012*0 12.38.8 7.2
7.7

6.Q
7.5

6.2
7*1

Plots were protected from rainfall for the period
indicated*



Appendix table lij.. "Utrogen content of vinos of Maryland
Oolden sweet potatoes as influenced by 
soil moisture conditions and soil 
fumigation at date of harvest. 1951.

' : K i tro ge n con:tent — —
Soil (mgms•/gm*) when ha1* ve&tea:

Moisture Fumigation July Aug. Aug. Sept. Sept. Sept.
0ondltion (1 ba.DO/aere ) 23 6 20 3 17 £9
Katural
raInfall lone

200
I4I.B
37.9

32. If 
37-1

27.0
30.7

X9.0
X9.7

13.2 
Ilf. 7

15.8
16.0

Average 39.8 3k-7 26.8 19.3 lif.O liJ.9
4 weeks

protected^ $T one 
200

If 2 .X 
ifO.8

29.9
HI .0

21.6
2X.7

12.8
13.0

llf .6 
17.3

Average 4 0 .̂ IfX.if 25 .If 2X.6 12.9 15.9
6 weeks , 
protected lone

200 if 3.9 36.7
38.7
38.3

26.1
23.2

19.1 X3.0 
18.5 X5.5

lif.O
15.3

Average ^ 0.3 38-5 2if .6 18.8 Ilf .2 llf .6
Average {all 

moisture 
conditions) ilona 

200
IfX »lf 
39-0 37.7

38.7
27.725.0

X) .9 X3.0 20.0 Xlf.If
lk.8
16.2

^Flots were protected from rainfall for the period
Indicated.



Appendix f a b le  IS* Nitrogen co n ten t o f leaves o f Maryland
Golden sweet, p o ta to e s  a a influenced by 
soil mo is  fcur© c o n d it io n s  and s o i l  
f  uc iigstion  a t  date o f  h a rv e s t*  1951 •

. . — ■ trogen c o n te n t — —
Soil (mgma ./gim*) when harvested*Moisture ^ralgatlon. July Aug, Aug, Sept* Sept* Sept*

Condition (Ib&lDP/acre) 2% 6 20 3 17 ... 29,.
natural

rainfall Gone
200

k p s  
1*0 .9 if9 *3 1*9.8

iflf . 5 
1*6 .1*

kj.l 35.0
35-5 32.7

33-7
Average 49,2 If9.8 If 5.6 l|4-2 35-2 33.2
I4. weeks * 

protected Mon©
200' t t !

1*6.7
50.9 1*7.11*3.0

ko *6n L a 36.2
3 5 4 32-536.0

Average If?.2 If 9 .6 1*5-5 1*5.6 35-8 3k.2
8 weeks « 

protected None
200

k 2.2
50.5

50.9
55.3

Ifif .1 
if*) .9 39-01*5.0 & 2

32.835.0
Average 14.6.3 53.1 i* S. 5 1*2.0 35.6 33-9
Average (all 

mo la iure 
conditions} Hone

200
If?.2
IfS .0 if 9.0 

52.0 H-> * *f <4-*> .0 35.1* 35.8 32-7
3k-9

•^Plots were protected from rainfall for the periodindicated*
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