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has been reported regarding the dammse of cracking. Many of the incen-
sistencies found in the literature seem te be due, primarily, to the
general lack of informstion on the growth behavior of the sweet potato
mamamwwugsmmmﬂﬁmamg
’ mmm,mﬁumwmmamm
umuwmmwmmdw&um&mm,mmw
mmummmiﬁsuwnuumumwn
and development of the mwet potato.

The studies reported hereln are divided inte four sectionsy 1.
rosponsss to different emltursl practices, 2. growth studies, 3. his-
tological studies, and 4. studies of moisture relations within the plant.




REVIEW OF LITERATURE

The literature concerning the effect of the date of planting, hill
spacing, and methods of propagation has been previsusly covered by the
writer (6). Iittle information is found in the literature regarding the
effect of vine pruning on the yield and sise of sweet potatoes. Carcla
(9) in ¥ew Mexico and Starnes (35) in Georgis reported considerable de-
cline in the tolal yield per scre when sweet potato plante wwre pruned
Srowth,

Weaver and Bruner (A3) described the general growth and development
of the Yellow Jersey sweet potate. Plants were trensplanted to the field
on Juns 1, and after 8 weeks storsge roots of 0.2 to 0,5 inch in diameter
were observed, On October 3 the plants had 12 well deweloped storage
roots and had & fibrous root systenm to & working depth of 51 inches.

To the imowledge of the writer, no work has been reported that in-
vestigstes growth and development of the mweet potatc storage roots, as
affected by variety, time of planting or weather conditions, Harter and
Whitney (12) reported that minimum, optimmm, and maximus temperstures
for growth of sweet potatoes are 15, 35, and 32° C. respectively. Their
assumption, howsver, wis based merely on the condition of the vines.
Sakr (29) conducted an experiment where tweo lots of Porte Rico eprouts
were transplanted, and subjected to low and high temperstures of 50-
60° F. and 70-80° F. respectively, for a period of two menths, after
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Virginia, soil fumigation has been reported by Mallins (22) as a partial
contrel of eracking. Scott gf al. @C»aggggwag?s
fluence the mmount of cracking by varying rates or sources of nitrogen
or by varying soil moisture content. However, a slight benefit was ob-
tained by using D-D{dichlorepropens-dichloropropens) as a soil fumigant,
More vecently Ogle and Soott (25) found that high levels of nitrogen
with irrigation increased cracking while soil fumigatien did net in-
fluence cracking. Thay also observed that cracking adgnificantly in-
creased towards the end of the season. Ogle (24) was able to reduce
eracking in 1951 by using alpha-napthalenescetic scid as & foliar sprey,
during August.

Gracking of certain varieties of Irish potatoss during harvest
time has been reported to be & serious problem. Werner (46) at Hebw
rasks reperted thet high turgidity of the tissues of the tubers is
responsible for the susceptibility of thess tubers to crecking when
mibjected to a mechanical shock. He found, also, that exposurs of
freshly dug potatoes to the air for few hours reduces their turgidity
ad susceptibility to cracking, Results obtained by Werner snd Dutt
(47) show that varisties differ in their susceptibility to cracking,
and that the variety Trimsmph was smong the most susceptible. They
found that cutting the roots a few days before harvest was effesctive
in reducing the smeunt of cracking, They recommend loosening of the
upper part of the soil sbove the rocts, especially during moist westher
conditions, to accelsrate drying and to prevent water sbserption through
the skin of the tubers. It was further observed thst cracking was most
severe during cool damp weather and on plants having & large proportion



7

of dead laaves and vines, In an ab teapt to explain varietal difference
in susceptibility to cracking, they found that in susceptible varieties,
transpiretion is slow, and sugsr content in the tubsrs incresses repidly
under cool conditions which may bring differences in ocsmotic er turgor
pressures. They suggest that the structure of the tuber in susceptible
varietiss, permits central growth to exceed peripheral growth whikh may
be smong the direct factors ceusing growth crecking. Pumphry sod Harris
(27) also found that cutting the roots before harvest was effective in
reducing cracking. ko beneficial effect was obbained from destruction
of the vines under any conditiocns, and under cool moist conditiens the
practice remalted in more cracking.

gg%!&%?fgggaﬁﬁﬁ%
cracking. Studies conducted by Frasier (7) snd Prasier and Bowers (8)
indicate that redial cracking ocecurs with the growth of the fruit and
expansion of the creases arvund the stem end, while concentrie cracking
is csused by imbibitien of moisture by the corky tissues at the stem

greatest amount of cracking when & drought peried was followed by condi-
agzﬂwg?vnﬁogguvgig% s with open
ggggﬁs&ng%ﬁg

end that cracking is apt to originate frem sn 0ld healed crack or from
an injured area on the fruit, Varietsl difference in susceptibility te
eracking shows that breeding and gelection may be the most effective



solution to the problem,

Varner (39) in 1935 conducted a number of experiments dealing with
the physiology of cracking in Staymen Winesap apples. He found that
exposed fruits on the tree show more cracking than protected or shaded
fruits, and that cracks usually cccur in modified regions on the fruit
such as sunburns, russeted Sreas, old healed crscks, scab lesions or
regions showing sprey inguries. The results indicste that envirormental
conditions resulting in & low evaporation rate favor the incidence of
cracking. Verner also determined the ommotic pressure throughout the
apple fruit, and found that in crecked fruits, the osmotic pressure
was highest at the region of cracking and undernesth modified regions
of the skin. On the opposite side of these fruits, the osmotic pressure
was lowest. Sound fruits, however, did not show such an osmotic gradient.
He concludes that cracking is due to the enlargement of internsl tissues
of the frult exceeding the extensibility of the outer tissues, and that
modified regions on the fruit are not only wesk in structure but also
underlain by tissues of high ommotic pressures, and would therefore re-
celve more water than the normal parts of the fruit, especially when
low evaporstisg conditions prevail.

Histological studies were conducted by Verner (40) in relation to
cracking of spples. These studies indicate thal the hypodermal layer
of the fruit, rether than the epidermis, is the important tissue in-
volved in cracking., In Stayman Winessp, which is very susceptible to
cracking, the cells of the hypodermal layer were found to be stretched
tangentically, while irn noneracking varieties such as Arkensss the cells
of the hypodermis are more or less dimtric, In susceptible varieties,
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aspecta of cracking in cherries. Their investigstions indicate that
varisties susceptible to cracking are characterised by spidermal cells
of thick irner walls, shallow subepidermal luyers of small cells, fleshy
tissuss of nomuniform cells whare larze cells are interspesreed by groups
of small cells, and large vascular bundles. They measured susoeptibility
reing the fruits in water for varicus lengths of time
and found that incldence of cracking incresses with the increase in wster
absorption by the fruits. The pulp of the susceptible varieties was
found %o have & high water helding capseity which wes sttributed to high
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normal and cracked storage roots, varietal differences in structure, and
nicro-environmental tissue activity in Marylend Golden and Jersey Orange
varieties.

6. Studies of moisture relations including experiments to determine
the effect of various factors on the moisture content and the affinity
of the sweet potato tissues to water,

The fiold wark was doue at the University of Maryland Vegetabls Re-~
search Farm at Salisbury, Maryland, where the plots were located on a
sandy loam soll. Seed stocks of Maryland Golden, Jersey Orange, snd
Porte Rico varisties wers secured from & stock maintained by the Mary-
1and Agricultural Experiment Station. Stecks of Allgold, I-241 (Recently
named Gold Rush), Australisn Cenner, and B-5999 were obteined from the
Oklahcma, lcuisisne, Mississippi Agricultural Experiment Stations, and
the U, 8. Departmant of Agriculture, respectively. As the potatoes were
taken out of storage, they were examined, and those which were digeased
were digearded. Three~fourths of an inch of the proximal end of each
potato was chipped off in order to selset for internal color and to break
proximal dominence (37). Just before bedding, the potatoes were dipped
5000 parts water,

As the plants were pulled, they were bundled and rolled in wet bur-
lap bags to keep them from drying out before planting. 4 period of 2%
to 48 hours elapsed between the time the plants were pulled from the
beds and the time they were set in the field.

The land was plowed, disced, and harrowed preparstery to planting.
For most of the tests, sprouts were planted with & transplanter and
spaced 15 inches apari, in 32-inch rows. In the hill spacing tests,




*($) xop puw umaqzen puw () Jooepeng Aq pegrodex sw spoyjen Jugen
CATTEOTISTINIR PORLTWIE GBA POUTEIO BIWP OUL SIS BYY WA I94eT
POIION0D 8 [TTA SOTPIMS STOTIRA O3 J0F seampscexd opryoeds egoy

*qIFusT UT SSUOUT P PUR JOOMNTP UT SeYOU
4/T-1 3o euye mmrpurn v yyIA edeys Lpmyo ¥ eavy TITIS a4

‘opead JeNIER ouy UPYY SNTE U JTTEME o9 Yy Ssoquiey  (HUIEAD

*YIduey UT SeuOUL (T UNQ) 880T pur ‘Isgemwyp UT Seyouy
Y/€-T Jos0 ‘BTN UL SOUMO T UNY) ESOT oXw JUNY Seoqwied  IHININ

*opRad jenawm oy UNyy OSTE uT JORINT exw qeyy seoqweey IGGUES

tanor
~To3 ®¢ poqraosep oq Jem 94804 asoyy Jo esodind euy Jo7 peen sepea? ey,
*PoqINOd puw ‘pouTTan ‘pepeid eaem #5002 9382098 U Puw *20qo00 JO JeoR
Puoses eqy SuTmp pejsesdwy wem dozo eul ST Sy uo 08 eroA wymeads
‘Jupquerd Jo oqwp Jo seTpmas Suputecuco seouy jdsoxe sqord YYe up
*HOYINO eS0T YITA SOUNPIDOLE U
UOTJOBATP SUO UL POUTA} SouUTA 1) d06) 0f NIOIMATIITO SUY 03 POLORIYY
SJ0M BIouIng SuT) *eewd pue SPeGA umop desy 03 yFnous UNYJe Peoy puw
POIBATINO Sun dodo eyl *IeqEL WEEN ong puoces oy pm ‘Fupquerd ey
WIGA A} SPEN ASITF OUY WP ‘SuOTIRRTTAdE (TYds omg O ‘ezow Jed spuned
00T 70 939 oy v wpusq Uy PoyTads weA INTTTHIRY ZT-6-C v *Fuyoeds
U} £owInoow UTeIqe 03 DS UT OTAUTP ¥ IR Puen £q 998 oxen squvrd

134



WETOM 980Uy ouq PUTATT o8P 6T owy WITA ‘Fupquerd ur LeTep eyl WITM
POBUeIoeD 300X 8FRI0NE OU3 JO JUITOA oTRJIGAW S °Se78D GATJ SY} Jo suc
Lirg uy Lyetrea Jeyjre Lq peonpord seoqwiod Jo Jequmu UT SOUSIBIITP OU SER
2] *@1ep YNOF Y} URY} £3002 efexoqs exou Juronpoxd eqep YITY ouy
IR JOGUNU JNOMOT OU3 eawl 80q¥p YIJTJ PUe URIMOT oYl *Sejep DITUY puw
1817 8y3 £q pamoTTo; S002 eFed0s Jo Joqumu gseyfty eyy eawd Juyjuerd Jo
839p PuUCOSs oYY SETISTIRA yjoq U  *Tupguwyd Jo #3wp oyj Lq pejsazre sea
83001 6fud048 Jo Jequnu syl *secqejod jeems yo Supijosdo Jo eBwjusoded puw
‘quiten oPuleaw ‘Jequnu ey3 uo Surquerd Jo eqwp euy Jo 96376 ey Supaous
¢ paw T seyqel up poquesesd ST UCTINWICIUT TRUOTITPPY ‘Seoyejed epesd
Jupuueo Jo uetonpodd eyl UT TIOTIRA ONY SUY UGEAJA SOUBISIITP OU FEA
SI0U3 TTUN ‘uepyon pueirey £q seojejed o8Te jexaem pus oqumf Jo UOT}
~onpoxd 2eques’ ¢ o0F oup SBR PTOTS UT S0UBIGITTP TWIeTIWA oyl °*9 Lnp Jo
T2 oump uo pajueTd USHR SETIOTIRA OMY SY} USSR SOUSIBIITP OU M 6I0y}
STTuR ‘edueap fesiep pepretiqno wepron puwpiiwy sPuruerd eeyy I8JITJ euj
ur edupquerd Ut LeYOP Y} UITA PeSRLIeDp epesd Juruuws 03 SpRad qesrem
JO OTTRI OU} WYY JUSPTAD OSTE SUA 31 “S94Up Oy MUY SU3 UMYy JeyITY
BT oy3 weay epred eyy *Fupyrerd uy AWTep oYy UITA pesweadsp pretd
Te309 eu3 Juy3 PeqeoTpuT (9) 66T UT PpeuTesqo wiwp eyj *g Amp pue
‘Iz oump ‘g eump ‘TE Ly ‘g Lm IGMOTTOF G% GOIUP GATESA0ONS GATJ UO
pojueTd aJoR $STI0TIEeA SDuni) femxep puw uspron pueTAvey 4Y4Y uY
‘Supqueld Jo egeq Y

SEOLIOVEd TVANLIND INEURAAIA O SUENOJSEY  °I

SUINETH ONY SHENAEOOUd



16

Table 2. ZEffect of Time of Plarding on Yield, lumber of Storage Roots,
Sise of 3terage Roobt, and Crecking of Maryland Golden snd
Jersey Orange Sweet Potatoes. (1949)

Bao/A

Wt /Root z

385.4 77 0,50 513

KTV RN 2% 0,29 9.9

257.1 a7e 0.29 22,9
78.6 298 0,27 45.2

108,9 59k

234.7 031 30,7

Cel® o3
Tha
219.0 TI% 0.28 0.1
249.9 1036 Gl 4ol
706
38
70

Colden

a9 6.2
70.8 . 0.18 3.1
79.3 N 0,17 43

15L.3 67 0,22 506
30L.9 T7h o 30,6
1106 » 2.¢

96,4 798 0,24 1.6
75.0 34k 0.23 2.2
3.8 32 O.18 8.3

{
| LFe 3 h g ‘ 3 ‘lr-ﬁ_ : ‘.
e

Date @ 5% 9.6 252 .05 8.1
@ 1% 3549 344 Ou0¥ 9.5
Var. @ 58 3.5 el 0.02 b3
$ 13 417 TDaBe 0.03 6.0

Variety x Date @ 5% 9.1 Balle 0.09 9.9
@15 119.8 feBe DeSe 12.3
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Table 3. Analysis of Varisncs of the Effect of Time of
Planting on Yield, Crade, and Humber of Storage
Roots of Maryland Golden and Jerssy Orange Sweet

Potatoes. (1950)

Source o/r

Vard 1 52.4 20284, 0™
w 2 2.2 éagy.ot*
Replicate 2 36.7 717.0
Variety x Date 2 17.2 256.5
Error (a) é 37.0 521.5
Total 17

Grade 2 11710,0"% 193329.3“
Variety x Grade 2 bl 2 14,587, 5%
ey e x arate § - -
Y = x e »
Frror (b) 2% 6Ls 129004
Total 53

*aignificant at odds of 9911



of Varisnce of the Effect of Time of
Teble & wmmm«nﬁwaf&m age Roets of Maryland
Golden and Jersey Orange Sweet Fotatoes. (1950)

Variety b § 0,0228%
Date 2 0. 0hTT**
Replicate 2 0.0014
Variety x Dale 2 040007
Breyer 10 0,0008
Total 7

iy



Table 5, Effect of Time of Planting en Yield, Grade, and Sige
esmma 1and Golden and Jersey Orange

Sweet Potatoes.
Date sld By Ave, Wt,fReot
Variety 1950 Jumbo  Farket 1b,
Maryland Kay 11 .7 255.0 Sheh  351.1 Oebl
Golden Nay 25 U8 1756 75,7 2661 0,27
June 22 6.0 82,0 4.1 152.1 0.22
Average 20.8  170.9 6hs7 25644 0.30
Jersey May 11 15.4  254.7 83,6  353.7 0.31
Orange Nay 25 3.6 173.0 126.5 333.1 0.22
Aversge 6.3 162,22  105.7  27h2 0.23
iversge May 11 28.6 2Bh.9  69.0 3525 0.26
¥ay 25 9*2 174.3 101 2846 0.25
Lo, 8o By 8 3% 8z
Yield
Date 42.2 61.3
Date x Crade ”Ié 53;3
Variety x Crade 48e5 66.0
Aves Wha
Vardsty 0,03 0.0
Dabe 0404 0.05



Table 6. Effect of Time of Plmnting on the Number of Storage
Hoots of 1and Golden and Jersey Oranges Sweet
Potatoes, ~9§0}

Variety 1950
Maryland Golden Hay 1) 3 Lk 32 856
May 25 1 M3 585 999
June 22 5 26 486 77
Average 15 368 ATL 854
Jersey Crange ¥ay 11 12 57h 558 FRTAS
May 23 3 495 1419
June 22 0 178 10448
Average 5 FAT 781 1202
Average ey 11 2 529 &9 999
Mny 25 7 W9 753 1209
June 22 3 197 677 877

Variety

Variety x Grade
Date x Grade

§
BEGE [
ERSE |
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production of jumbos. Regardless of the date of planting, the average
weight of the storage roots produced by Maryland Gelden was higher than
Jersey Orange, sod in both varieties this aversge weight decressed with
the delay in planting. With regard to the effect of time of planting
on the muber of storage roots {Table ), the data indicate similar re-
slts to those oblained in 1949, that is, the second date of planting
gave & higher total mumber of storege roots than the first or the third
dates betwesn which there was no difference. Apparently, the mmber of
the large roots was docreased by the delay in planting while the rmmber
with the delsy in planting. The firet twe plantings produced equal ram-
bers of market potatoes and were higher tham the third planting, while
the second and third dates of planting gave higher mumber of canning
potatoes than the first planting, This wes true in both varieties as
indicated Wy the lack of significance in the variety x date x grede in-
teraction. Regardless of the time of planting, the Jersey Orenge varti-
wes due to high preduction of the canning grade with low preduction of
ths jumbo grade by Jersey Orange whereas there was no varietal differ-
ence in the mmber of the market grede potatoes. In general, with the
noreal growing sefgon, the wvariety Maryland Golden tended to produce
equal mumbers of market and canning potatoes, with cesparatively high
than market polatoes with a low number of jJumbos,



B, Hil1l Spacing.

Dats obtalned in 1949 (6) indicated that when Maryland Golden and
Jersey Orange varieties were planted at distances of 6, 12, 18, and 2
inches within the row, the total yield per scre was not affected in
either variety. In spacings of & and 12 inches, however, the plants
produced more canning grede potatoes than in the 18- , and 2~inch
specings. There was & decline in the yisld of the jumbo grade as spac-
ing decressed, whils the yield ¢f the market potstoes wes not affected.
Qf the twe varieties, Maryland Golden outylelded Jersey Ursnge due to
the higher producticn of jusbos and market potatces by the former,
whersas there was ne varietal difference in yield of the camning greds
potatoes., Data showing the effect of the different spacings upen the
mnber, sverage weight, and cracking of storage roots are presented in
Tables 7 and 8. The number of storage roots per row decreased as the
space between plants increased., A speeing of 6 inches geve a higher
mmber of roots than the 12-inch spacing, whils 18- and 2h-inch spac-
ings gave the lowest numbers. There was no difference between 18- and
R~inch specings in rumber of storage roots per row, Both Maryland
mm:mmcmmmwwm-m
responded similarly to hill spseing, Furthermore, in both varieties
the aversge weight of storage roots incressed progressively with the
increase in distance between the plants, and in each spacing Maryland
Golden produced larger storage rovts than Jersey Orange. Hill spacing
did not significantly affect the percentage of eracking, although the
varistal difference in crecking wes very striking and in sany one of
the spacings studied, lMaryland Golden had a much higher percentaze
of cracking than Jersey Orange.




Tabls 7. Analysis of Variance of the Effect of Hill
7 on BDumber of Storsge Roots, Sige of Stiwege Roots,
and Crecking of Haryland Golden and Jersey Orange
Sweet Potatoes. (1949)

Source b/F 4 Cracking
Spacing 3 9.22
Variety 1 0.0 0.0332% %3.76%
Replicate 2 058" ©,0003 48.73
Variety x Spacing 3 592 0.0014 71.88
Total 23




Table 8, Effect of Hill &
Roots, Sigze of Storage Hoots, and

25

on Yield, Mumber of Storage
; of Haxy-

land Golden and Jersay Orange Sweet Potatoes. (1949)
o ‘ . Yiedd Bamber : Ave, Wb, %

Variety Spacing m./a, Roots/3001 Row Lb, Craciked
Maryland on 2514 1404 0,29 17.1
Golden lan 31.2 1092 0.33 2644
1gm 196.5 Blvls 035 30.6
2n 208,9 Ehh O.h 36.9
Akverage 220.4 Johé 0.35 7.8
Jersey én 181.2 1226 0.23 9.0
Orange i2n 180.9 1126 0.26 10.5
1w 172.7 924 0,30 10.0
E . 160.3 902 0.30 13.9
iverage  173.8 1064 0.27 10,9
Average & 6.3 1316 .26 13.1
iar 206.1 1110 0.29 18.5
18» 184.7 88 0.32 20.3
A 18h.6 87h 0.36 254

L. 8. D

Spacing 5% n.s. 152 0.03 NelBe
81% n.s. o 0.0h HeSe
Variety 5% .4 Rete 0.02 k.8
1% 30.8 Dalls 0.03 6@5
Var.x Spacing @51 n.s. Bale Dele el
Deafle Ralle Helle NeBe
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In 1950 when plants of the Haryland Golden varisty were set st
distances of 10, 15, and 20 inches, no effect was cbserved upon the
7ield, the grede, the average weight, or the muber of storage roote
as may be seen in Tables 9, 10, 11, and 12,

Cs Method of Propagation.

An swperiment was conducted in 1949 to compare the twe comaon
methods for propagating sweel potatoes, namely, sprouts and vine
cuttings. Two dates of planting were chosen, May 21 and June 21.
Since it was not possible in the early planting to obtain true vine
outtings, sprouts with the entire root system cut off were used.
The results obtained (6) indicated that there was no difference be-
twesn the two methods as affecting the total yleld or the grade of
potatoss, It is further shown in Tables 13 and 14 that the method
of propagation did not affect the number or the awerage welight of
the storage roots, It was found that at each of the two planting
dates, the cutting method resulted in a higher percentage of crack-
ing as comparsd to the sprout method.

D. Vine Pruning.

An experiment was condacted in 1950 to determine the effect of
reducing the topiroot ratio in the sweet potato plant with respect
to yield and the sizs of the storage roots, Maryland Golden sproutse
were planted on May 25, As one trestment the vines were cut back to
approximately 10 inches on July 15, while in a sscond treatment the
plants were pruned on August 15, to compare the effects of early and
late pruning., A third plot was left wntrested to serve as a check,



Table 9. Analysis of Verdisnce of the Effect of Hill Spacing
on Yisld, Grade ard Mumber of Storage Roots of
Marylsnd Colden Sweet Potatoes. (1950)

Source b/F

acing 2 16,7 1384.5
by 2 186.6 5645.0
Brrer (a) & 110.6 1060.0
Total 8
w Grade i &gg:g” 2404 g.'

x ¢ Y

Total 26
Mgignificant at odds of 9951

Table 10, Analysis of Varimnce of the Iffect of Hill Spacing
on the Sise of Storage Roots of Maryland Golden
Swest Potatoes. (1930)

Source B/F

Spacing 2 0.,0016
Replicate 0,0001
Errer b 040004,




Table 1l. Effect of Hill Spasing on Yield, Grade, and 3ise
toos. (1950)

Spacing
00
5= Vel ,
1om 15.3 - 188.5 8.5  268.8 0.21
Ls8.Ds @ 5% Re s DeBe NeBe

Table 12, Effect of Hi1l Spacing on the Number of Storage
Roots of Meryland Uolden Sweet Potatoss. (1950)

Spacing
a0= g 299 979 1286
15" 6 333 785 112,

lom 12 A6 850 1338

Le8.D. € 5% ReBe DieBe



Table 13. Avalysis of Varisnce of the Effect of Methed of
mea%mma
Swset Pobatoes. (1949)

Hethod 1l 60 0,0001 A73.06%
Replicste 3 1007 0.0078 h£3.33
Method x Date 3 1339 0.0000 37.T%
Brror 9 N4 0.0032 7066
Total 15

%Sianificant &t odds of Il
#gigmificant at odds of 9911
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Teble 15. Analysis of Varisnce of the Effect of Vine Pruning
on Yield, Grade, and Number of Storage Roots of
Maryland Golden Sweet Potatoes. (1950)

Source o/

Replicate : §71§"‘§ 2847 S
Errer () " 109.2 926.0
Total 8

Grade 2 19237.8"*  1s50140.5%
Treatment x Grade h 30,2 7371.3%%
Error (b) 12 132.9 1328,8
Total 26

#g3 mificant at odds of Wil

Table 16. Analysis of Variance of the Effect of Vine Pruning
on the Siwe of Storsge Roots of Maryland Golden
Sweet Potastoes. (1950)

Source D/F
Treatment 2
Repliecate

Error 4
Tetal 8

*sionificant at odds of 1911



Table 17. Effect of Vine Pruning on Yield, Orade, and
8ize of Storage Roots of Maryland Golden
Sweet Potatoes. (1950)

Ireatnent

Check 4.1 334.8 2.9  hh1.E 0.36
Pruned July 15 12,5 3147 86.9  AlA.) 0.31
Pruned Ang, 15 L.k 210.0 1.2 345.6 0.2y
I-Sﬁ}. 3 sx 37.1 DaBe GGW
L.8.Ds @ 1‘ 122.2 Relse Bl

Table 18, BEffect of Vine Pruning on Number of Storage
Roots of Maryland Golden Swoet Potstoes. (1950)

Trestmert
Check 22 73 551 16
Pruned July 15 9 é10 687 1366

Pruned Auge 15 1 S22 %9 1472

L.8.D. @ 5% 2753 DeBe
LeS.Ds 0 12 MS Bele



II. STUDIES OF GROWTH

The data obtained in 1949 indicated that the variety and the
date of planting were the two main factors affecting the percent-
age of eracking in sweet potatoes., In that year Maryland Golden
and Jersey Orange varieties were planted on each of five success-
ive dates at two-week intervals, bdegimming on May 6. When harvested
on October 8, percentage of eraciking was much higher in Mapyland
Golden than in Jersey Orange and the first and fourth dates of
plarting resulted in 8 higher percentage of cracking than any of
the other thres dates.

In 1950 field experiments were designed to determine the ef-
fect of variety and date of planting on the growth of the storage
roots. Sprouts of Maryland Colden and Jersey Orange verietiss were
planted on each of four successive dates at two-week intervals be-
ginning on May 11. In addition to these two varieties, Perto Rico,
Allgold, B~5999, 1-241, and sustralian Canner were planted on May
25. Sawpling was started 6 weeks after planting and contimied at
two-week intervals until September 21, except for a three-week in-
terval between the last two samplings.

Sempling was randomiged in triplicate within each veriety, with
each sample composed of ten adjacent plants, All storage roots were
counted and welighed from whieh the yield per plant, the number of
storage roots per plant, and the average weight per storage root
were caleulated.
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iable 19. Average lean Temperature and Precipitation for fach of Ten Two-Week
- Pericds Heginning gy 6 and iay 11 in 1949 and 1950 Respectively.

36

194.9%

babe

lay 6 - imy 19
Yoy 20 ~ Jupe 2
Jure 3 - June 16

Jane 17 - June 30
duly 1 ~ July 14
July 15 - July 28
July 29 - fug. 11
e 12 - fug. 25
imge 26 ~ Sept. &
Septe 9 -~ Sept. 22

6643

Temperature _Procipitation

Date

Ue'fie
2.86

Du37
1.65
Lel7
2.5

1.19

‘ay 11 - ey 2%
gy 25 - June 7
June € - June 21
dune 22 - July §
July 6 - July 19
duly 20 - Ang. 2
Aige 3 - Aug. 16
Aaze 17 - dmg. 30
1. 31 ~ Septs 13
Septs 1h - Septe Z7

70e5
7643
75.6
76.6
735
75k
73.8
62.5

3.02

*remperature and precipitaiion for 1949 were obtained from the officisl records of the
Ue 3. Department of Commerce (Climatological Data), while the temperature and rainfall
in 1950 were measured at the Ve etable lesearch Farm ab Salisbury.




MEAN TEMP.
(*F)
1
RAINFALL N 1949
{inches) 3 1950
4 -
2 ¢ -
o]
1

Figare 1. Hean temperature and precipitation for esch of ten two-
week periods beginning May 6 in 1949 and May 11 in 1950,



My 25
June 8
June 22

Vay 11 0.9 ¢ 0.7
Ny 25
June &
June 22

53 ¢ 22
3 2 1.0

Teh £ 2.7

5.3 ¢ 1.2

4.2 3 16.1
20,0 2 A0
9.8+ 0.4

38.9 & 10.4
340 2 8.6
1B g 621

17.3 ¢ 16.2
61.2 § 2.5
&5.6 ¢ 17.5

%92 1.3

Jersey Orenge

128.6 ¢ 13.3
9.7 ¢ 6.8
88.2 ¢ 30.6
.1 3.6

325+ 583

179.7 ¢ 33

211.& 3 1048
39.7 ¢ 93

3424 ¢ LO.B
22,22 2.8
196.7 ¢ 69.3

51.1: 1.3

N
A5T.8 3 26.8
B
380.2 5 16,0

3686 o 3004
2 e 626

k3 e “*5

368.0 ¢ 40.1
123.5 ¢ 39.6

o8l 3 123.8
626.1 + T1.7
§19.0 ¢ 35.4

8.3 2 “9’6

‘m.s t 4ok |
134 aw

53.7 1 33.8
261.0 ¢ 134
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Figure 2. Aversge yleld of storage roots per plant of Maryland Gelden
and Jemsiey Crangs varieties planted at four successive dates
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Table 21.

% §

Averagze Welsht per Storage Hoot in (rams of Maryland

Golden and Jersey Ureiige Varieties Flanted &t Fouwr
Successive Dates and Harvested at Two-Week Intervals
Starting S5ix Weeks After Plaobing.

Planting -
Date Mage 17
Maryland Golden
May 11 L33 Ll 3.kt 16 9.6 23 BeBirOh 57492 17.2 686+ 7.1  16L3 g 15.7
vay 25 158 0.6 7Tu2s 5.6 121456 3Lhs hb 5833 3.7 10ds 81
June & 2.0 ¢+ 1ol 176 & 0.7  3heh 2 6.1 56,7 2 19.9 75k ¢ 14O
June 22 3.1 ¢ C.h 7.9 ¢ 2.3 22632 bub 48.5 ¢ 19.6
Jersey Urange
May 11 0,62 0.1 2.7 % Ouh 81t 2.k 20.8 ¢ 23  bh9s 3.7 6792 17.3 1095 & 16,5
ey 25 12. £ 0.3 6,03 1.2 13.0+ 1.3 33.8+ 2.8  51.9 + 143 86.9 + h.l
June 8 2.6 £ 0 113 2 3.4 224+ 0.5 400 3 49 60.0 2 13.7
June 22 2.8 » 0.8 7e5 2 1.3 16.5 ¢ 10.2 30,2 » 10,0
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Figure 3. The average weight per storsge roet of Maryland GColden and
Jersay Orange varietiss planted at four successive dates
mmmuwmwmmmm
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mmma:mwrmg,mggmmm
Values of k forvwsch growth cupwe are’ giwen in Figere.3. Although
the data in Figure 3 are plotted on semi-log paper, the values for
plotted against the actual age of the plants, The k values indicate
that the effect of the time of planting en the growth rate of the
mmmmwmmmmmmmamm.
Comparing k values for the two wvarieties it may be seen that in the
first two plantings Jersey Orange had & hijher growth rate than Nary-
true. It 1s observed that the accelsretion of the growth rate due
to the delsy in planting wes never high enough to compensste for the
difference in the langths of the growing seasons, and in both wvari-
eties the final aversge weight per root was definitely decreased with
the delay in planting.

8ince the delay in planting was found to accelsrate the growth
of the storsge root, it would be interesting to determine the rela-
age rect. This was done by correlating the weight of the reot &t esch
lines of 70, 65, 60, 55, 50, 45, and 4O degrees F. were used, and ths
suzmations of day-dogrees betwsen the date of planting and each har-
vest date were determined. Those data are presented in Teble 22,
Sumsations of day-degress were then correlated with the sguare root
of the aversge weight per storsge root (Table 23), and the correlation



Table 22. Swmations of Duy-Dsgrees Accunmiated Betwoen
Flanting Dates and Successive Harvests in 1950,

June 8

June 22 312 388 ASL
Hay 11 65°F 12, 2828 A0 5 712 858 985
My 25 k26 589 709 855 981
June 8 3 58 675 o8
June 22 W9 588 TN 86
My 1l 60°F 273 501 719 952 LU 1357 1584
ey 25 L9 687 920 1109 1325 1552
June 8 593  &36 1015 1331 1458
June 22 679 sk8 08 1311
Mey 11 559F 473 7R 1059 1362 161 1907 2208
ay 25 679 967 1270 1529 185 AR
June 8 803 1306 1365 1651 1948
hme 2 @9 L8 UM 172
Hey 1. 5097 678 106 0L 1777 2062 2699
May 25 889 1247 1680 1949 2305 2652
June @ 1003 138 1715 2071 2418
June 22 1099 128 178, 2131
g.;g L5°F  g88 gg 1754 % 2596 % 3459
June 8 1M 1568 W65 AN mﬂ
June 22 2300 1708 2N 25N
Hey 11 40PF 1098 1606 210, 2617 3086 3582  AO8Y
Yay 25 1309 1807 23RO 2789 3285  ITN
June & W33 I 215 WL M8
June 22 1517 1988 248, 299
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Table 24.

L7

Coefficients of Correlation and g Values for Summations

of Day-Degrees Accummlated sbove Different Hase~lines and
the Square Roots of the Average Weight per Storage Root

of Maryland Goldsn and Jersey Orange Sweet Potatoes Planted
on Hay 11, May 25, June 8, sad June 22, and Harvested st
Two-Week Intervals Beginning 8ix Weeks After Flanting.

70° F.
65° 7.
60° ¥,
55° 7.
500 7,
450 ¥,
40° F.

0,880

0. 945
0.954
0.963
0.973
0.975
0. 975

1.98
2.16
2.19
2.19

0.985 245
0.968  2.55

0,989 2.59

Difference required for significance between xy two g values = 0,32
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Table 25. Average fumber of Storage foots per Plant of Haryland

Golden and Jersey Urange Sweet Polatoes Planted at

Four Successive Dates and Harvested at Two-Week Intervals

Starting 8ix Weeks ifter Planting.
Flanting — Date of Harvest
Dete June 22 July 6 July 20 . Auee 3
ey 25 2.9 ¢ 0.9 3.5 ¢ 1.6 5¢1 + 1.1 58 ¢ 0a7 6.5 ¢ Lob 5.7 ¢ 0.8
June 22 3.3 + 0,8 5.1 & 1.0 S5e ¢ 2.1 6.2 + 1.3

Jersay Orange

Hay 25 Le5 + 0,8 5.6 » 0.6 7.0 + 0.6 Te2 + 0.3 2.1 + 2.1 Te7T ¢ 1.0
June & 7.0 ¢ 1.6 Te8 & 1o5 8.6 ¢ lab Pe2 & Lob 9.7 + 2.1
Jﬂne 22 &36 % Q.ft 6Qg + 008 ?05 t 1.03 &'5 4 1.2
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attainment of the final mumber of storege roots was sccelersted by
the delay in planting wntil the third planting, and wes slower sgain
in the fourth planting. |

shops, Maryland Golden and Jereey Orange va~
MWWWWM%&M’&&WMIM&
the nodes of the vines. These vine potatoes were first observed in
1950 at the iugust 31 ssmpling., Although no significant cracking oo~
curred in 1950, 34.5 per cent of these vine potatoss wers found to be
erscied in Maryland Golden and 13.5 per cent in Jersewy Orenge. It is
interesting to observe that these vine potatoes were initiated during
the enly drought period of the season, which prevailed from Angust 7
to September 1.

C. Effect of Variety on Growth,

Five varieties in addition to Maryland Gelden and Jevsey Orange,
wore planted on liny 5. Data were obtained on yield per plant, aver-
age weight per storage root, and mumber of storage roots per plant
throughout the zrowing sesson of 1950, In Table 26 and Figure 4, data
on yleld per plaxt are given, and indicate that the rate of increase
in yield differed with the variety. Compared to the other varietles,
Allgeld had the highest yield per plant st the first four saaplings
and then slowed down throughout the duration of the ssason., Austrelimn
Carmer zave comparatively low yields during the first five harvests
followed by an increase in yield during the last three weeks of the
seagon, Maryland Gelden, Jersey Orange, and B-5999 behaved more or
less similarly, with Jersey Orange giving the highest yields. Porto
Rico and L-241 showed close resemblance, the former giving tigher yields




Table 26. Averags Yield per Flant in Urams of Seven Varieties of

Sweet Potatoes Planted on lisy 25 and Harvested at Six

Successive Dates Starting Six Weeks After Flanting.
Variety b weeks € weeks 1s weoiks 17 weeks
Maryland Golden he3 £ 1.0 20,0 £ 4.0  61.5 £ 30.0 179.7 + 31.3 380.2 ¢ 116.0 626.1 s 77.7
Jersey Orange 5¢3 + 1.2 34,0 + B.6 907 + 6.8 22,2 ¢ 29.2 4£%0.2 ¢ 3#»5 67324 t 1540
Porto Rico 3.1 0.5 18.6 2 749 Tle9 & 7.0 1892 &+ 54.2 357.6 ¢ 13344 51&? + 468
Allzold 16.9 + 89  5he5 # 12,4 115.4 & 13.1 281.8 + 63.9 I72.7 & k2.7 55k.2 & 32.8
B-5999 3.0+ 0,6 23,6+ 113 263 + 9.9 206.2 » 116e6 209uh + 3L 5768 s 126.6
121 2.6 + 2.2 15,0+ 8.1 63,0 ¢ 113 1917 + 4h.3 A1l s 13,2 575.1 ¢ ;w
instralian Canmer 1.9 ¢ 1.4 13.6 2 0.5 554 & 6.9 158.9 &+ 13.4 264.8 3 A3.3  635.6 & 203.5
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verieties planted on May 25 and harvested at six
successive dates starting six weeks after planting.



during the first three harvests after which I-241 begen to show &
greater rate of incresse surpsssing Porto Rico and ending the season
with & higher yield,

Varietsl differences in yield are due to difference in the sige
and nusber of the storsge roots. Table 27 and Pigure 5 present the
ewaulative increase in the average weight per storege root in each of
the seven varieties, previcusly mentioned. It ma&y be seen that All-
gold sgain had the largest rocts for the first three harvests, then
ite rate of grewth decressed during the remainder of the season., The
six other varieties fall inte two groups; ths first includes Maryland
Golden, Jersey Orange, and B-5999, and the second group includes Porto
Rice, L~-241, and fustralisn Cammer. In the first group the averege
weight per root increases steadily through the season, while in the
of the season then more slowly towsrds the end of the ssason. The dif-
ference between these two groups asy be seen in Table 28 and Figure 6
which present the increase in the zverage weight per storage root at
osch of the six harvests. In the sesond group, including Porte Rice,
1~2,1 snd Australisn Canner, the gain in the weight of the reot dropped
. sharply #fter the fifth harvest, while the gain in weight increases
est rocts followed by Maryland Golden while Jersey Orange has the
sumallest. A diffevence between the average roct weights of Maryland
Golden and Jersey Orange was found to exist only during the last two
harvests, reflscting & more rapid rate of incresse in Maryland Goldsn
than Jersey Oremge at the end of the sesson, The varieties of the
second group show close sisilarity to each other in their growth be-

L4



Table 27.

53

Average Weight per Storage loot in Grams of Sewven
Varieties Flanted on May 25 and Harvested at 3ix
Successive Dates Starting Six Weeks after Flanting.

6 wecks

Variety § wesks.
Varyland Golden  L.5 ¢ 0.6 7.2 ¢ 5.6
Jersey Crange 1.2 ¢ 0.3 6.0 ¢ 1.2
Porto Rico 1.8 ¢ Q.1 566 3 2.3
411z01d be2 & 1.9 9.9 £ 2.5
B-5999 1.8+ 0.1 8.7 + 345
1~241 1.3 ¢ 0.8 3¢9 ¢ 1.3
iustrelian Carmer 1.5 ¢ 0.6 506 ¢ 0.9

12.1 + 5.6
13.0 ¢+ 1.3
17.8 ¢ 4.2
21.6 ¢+ 3.1
16.6 + 3.9
1.8 + 2.9
12.4 ¢+ 1.7

3k ¢+ 46
33.8 ¢ 2.8
0.6 + 7.2
8.1 92
73.1 ¢+ 23.6
28.9 + 8.8
30.6 = 1.4

4 Tiaa 3T
™~ e b o b

58.3 ¢ .3?».7
5149 ¢ 43
Wa? ¢ 23.6
60,2 &+ 16.2
82.5 + 22,2
70.5 % 19.4
8l.7 + 36.5

10,1+ &1
86,9 3+ L.l
128.1 &« 31.8
91.1 ¢ 13.1
1778 & 57.6
82.2 + 114
101.1 + 32.5
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Table 28. Incresse in the Weight per Storage Root (Grams)of Each
of Seven Varieties Flanted May 25 and Harvested at Six

Jersey Orange 1.2 it 7.0 20,8 18,1  35.0

Porto Rico 1.8 3.8 13.2 2.8 5he3 28.2
Allgold bl 5.7 1.7 36.5 2.1 30.9
B~-5999 1.8 6.9 79 5645 9ebs 95.3
1~241 1.3 2.6 10.9 14l hl.6 1.7

Australisn Capner l.5 hed 6.8 18.2 5.1 19.4
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havior, with Porte Rico giving the largest roods, 1~241 the smallest,
and Australisn Canner intermediate.

With regard to the musber of storage roots per plamt (Table 29),
it is interesting to note that thers is a négative correlation of
~ 0.9269 between the sise of the roots snd the rumber of rects. Vari-
eties producing the largest stersge reots (Tabls 27) have the least
rmber of Toots per plant (Table 29), and vice verss, On basis of mm-
ber of reots per plant, the different varisties sre in the following
descending order: Jersey Ormage, 1-241, Australisn Camner, Allgold,
Maryland Golden, Porto Rico, snd B-5999, The time required for st~
talnment of the final number of roots differed with the varisty, Mary-
land Golden, Jersey Orangs, Porto Rico, snd Australian Canner require
10 weeks from planting. Allgeld again shows earliness in reet forme~
tion and only 8 weeks are required whereas B-5999 and 1-241 are com-
paratively slow and require 12 weeke for sttairment of final number of




Table 29. Aversge lamber of Storage Foots per Flant of Seven
Varieties Planted on May 25 and Harvested at Six
Successive Dates Starting 8ix Weeks after Planting.

Variety 8 woeks seks 1, wooks

Maryland Colden 2,9 ¢ 0.9 3.5 ¢ 1.6 5.1 ¢+ 1.1 5.8 » 0.7 6.5 £ 146 5.7 £ 0.8
Jersey Orange L5 ¢ 0.8 506 + 0.6 740 + 0ub 72 & 0u3 %1+ 2.1 7.7 + 1.0
Porto Rico 1.7 + C.4 3e5 1 0.7 4e2 + Lol Le5 + L7 3.7 £ 0.7 ok ¢ 1.3
Allgold 3.9 + 0.9 5.6 + 0.5 5.4 & 0.7 7e5 + L3 63+1.0 62315
B-5999 1.7 + Oul 2.7 + 0.5 1.7 + 0.3 2.6+ L3 3.7 & 0.9 3.3 ¢ Ouke
1~241 2.2 3 1.6 3.8 ¢ 1.3 Lo3 + 0.2 6.8 & 1.2 5,8 4 0.0 6.9 ¢ 1.0
Australian Camner 1.1 + 0.5 2.4 + Oy be3 ¢+ 0.8 542 + 0.7 3.7 + L7 6.3 + 2.1
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Figure 7% Dissociation of cortex Figure 6* A shallow crack In
in a young storage root. cortex of a young
storage root*

Figure 9% A carack penetrating the
csabial ring in a young
storage root*
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the chambers were frequently checked with an Airguide, Jr.l installed
inside the dessicators., A drawinz of the apparatns is shown in Plgure
1. The length of the microenvironment Lrestment was five days, after
which the slices were szamined, and smples were taken for histologi~
cal studies, and treated as above. cen
The external sppearance of root sections stored for 5 days in
_microenvironment chaubers indicate thet tissue activity is affected
by temperature, moisture, and variety of sweet potato (Figure 15).
Tissue activity was messured by the development of wound tissue pro-
liferation at the surface of the root sections. At a temperature of ‘
50° 7., no wound Lissus wes cbssrved regardless of the moisture level.:
At 85% F., more wound tissue wig formed wnder moiet cenditions than
under relatively dry conditions. Jersey Crange showed greater pro-
Misrescopic examination of longlsectians of the slices indicstes
‘that the proliferstions formed by Jersey Orange are larger than those |
. formed by Hearyland Gelden (compare Figures 16 end 19). It is alsc :
_observed that the proliferstions are & preduct of the secondsry cam-
bium units (Pigure 19), At 85° F, with molst conditicus, Jersey Orange
had a layer of wourd tissue of 5-8 cell thickuess (FPigure 20), while
Maryland Golden had a layer of 3-4 cell thickness (Figure 17). At the
same tempersture with low relative hmuidity, a wound tissue layer of
2-4 cell thickness was observed in Jersey Orange (Pigure 21) whereas
no wound tissue was found in Maryland Golden (Figure 18), indiceting
the relative inactivity of the tissues of Maryland Golden under condi-
tions of low humidity.
T Varmutactared by Central Scientific Company, New York.




Figure lk. Apparatus used in tissue activity experiments.



Maryland Golden Jersey Orange

S5° F* x Hoist

85° F* x Dry

50° P. x foist

rMwrm

50° P. x Dry
)<

figure 15* External appearance of .Maxylscd Golden and Jersey Orange
tissues showing various degrees of proliferation when
subjected to different levels of temperature and humidity*



Figure 16, Preliferation in Maryland Gelden tissues st 85° 7. and
Righ relative humidity., Figure 17. Wound tissus formation (sbove
arrew) in Maryland Golden at 85° F. and high relative humidity.
Figure 18, Absence of wound tissuss in Maryland Colden at 85° 7,
and low relstive humidity. Figure 19, Proliferation in Jersey
Orange tissues at 85° F. and high relative humidity. Figure 20.
Wound tissue formation (above arrow) in Jersey Oreange at 85° F, and
high relative humidity, Figure 21, Wound tissue formation (above
arrow) in Jersey Orenge at 85° F, snd low relstive humidity.
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Cs Varistal Differences in 3tructure.

wm«rmmmmammmmm
“ware collscted at dlfferent steges of development ranging frem 3
mu, t0 5 cme in dismeter spproximstely. Micrescepic Wim
mmmmmmmx«mmmmm%
tare of their storage rocts, From exsmination of cross sections
of young fleshy roots, it was found that the Jersey Ovenge variety
sels in Jersey Orange are smaller in sige, as shown in Figure 22,
As the root develops, the expansion of the vassular cylinder and
the increase in production of pericyclic parenshyms pushes the
endodernis and cortex outwards (16). Failure of the cortex to keep
pace with the expension of the vascular cylinder results in crushing
of the cortex cells, as illustrated in Figure 23. The greater mum-
ber of crushed areas in the cortex of Naryland Golden as compared
with Jersey Orénge, indicates either a slower rate of elongstion
snd division of the cortex parenchyms cells, or & faster rate of
growth of the axis, resulting in greater internal pressure on the
cortex in Maryland Golden.

In mature sweet potato fleshy recks (16), the epidernis, the
cortex, the endodermis are no longer present. A pericyclic periderm
is maintained by an active phellogen throughout the growth period of
the root and forms the protective ®skin,” The srea within the peri-
mum«rmpmyummmmummm
elsments. mamummwwmafmmwm,
Jersey Crange has a more uniform pericyclic parenchyme than Marylsnd
Colden (Figure 24). The pesricyclic psrenchyms in Maryland Golden is




4 TR

2 T 2%

Figure 2%, Cress sscticus in young sterege reots (3 ms. dism.) of
Earylsnd Golden and Jerwey Grengs varisties. Figure 23. Cross
sections in young storege rects (6 mu. dimm.) of Harylssd Gelden
mmmmmwuw
prrencipms,  Fleure e Cross sections in msture storage roots of



Figure 23

Hgmm A
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.and Jorsey Orange varieties, Figire 26, Sscondary eambium units in
mstare storege roots of Maryland Gelden and Jersey Orange varisties.
Figure 37. mmmmmwwmm
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of the tissues to water,

Vine samples were taken for determinaticn of the water uptake with
each sample being composed of & 10 ome ssction from the central portien
of five vines chosen at rendom. Vines were cellected frem the fisld
alwvays at sunset, all leaves and peticles were clipped off and the
10 ea. portions of the vines were secured by the use of & sharp rasor
blade. The five portions were then weighed snd placed wertically in
a beaker with their basal end imzersed in weSer., The beskers were loft
st room tenpersture for 2U hours. After that period they were removed
from water, blotted genily with tissue paper, snd weighed again. The
water uptake percentage was calculated on & fresh weight basis,

A, Effect of Variety.

Tae storsge roots of the market grede of Meryland Golden, Jersey
Orange, Perto Rice, Allgeld, B-5999, L-21, and iustralisa Canner, ob-
tained from the final harvest, were conmpared in regard to their total
moisture percentage snd their capacity of water uptake, The results
obtained (Tsble 30) indicate that Allgeld, B-5999, and 1~241 varieties
were highest in meisture content, Jersey Orange and Porte Rico were
It wes found that Marylsnd Golden and Jersey Orsnugs exhibited a mmch
bigher water upthke than the other varisties with Maryland Golden hav-
ing & higher affinity to wster than Jersey Orsnge. Puorte Rico, B-5999
Comparisen of the wster uptake of the storgge reots of these varieties
with their moisture content, shows that the varistion in moisture con-
tent does not explain the veristien in affinity of the tissues to water,
It may be concluded that the total moisture determination in the storsge




Uptake of the Storage

Roots of Seven Varieties of Swoel Potatoes.

Varioty

-

¥aryland Colden
Jmm
Porte Rice
I-241

T2.80
73.93
7334
T5.47
T5.60
75.16

2l
2.5
14,57
3.7
4.0
11.37
12,34

Mean

73,96

15.83

F Value
1&3&9: 8 5’

517,00
0.21

w.w"

#R3igniticsnt ab odds of 9951
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roots is not a reliable test for predicting the ability of the root
tissues to absord water,

The water uptoke of the vines of the seven verieties was deter-
mined at two dstes. The first ssmpling was 10 weeks after planting
and was during a dry period. The second stmpling was 16 weeks after
planting and was during & wet period, Obviously the effect of en-
vironmert was confounded with the age of plants since the plants dur-
salts cbtained are presented in Table 31 and indicete that the water
uptaks of the vines was affected by the variety, Based on the average
of the two periods, Jersey Orange and B-5999 exhibited the highest
water uptake, Porte Rico, Allgeld, and iustralian Canner wers inter-
mediste, and Maryland Golden and I-241 were lowest, All varisties
except Maryland Golden and Jerssy Orange exhibited higher water uptake
Jersey Orsnge did not show any difference bstween the twe periods.

B, Effect of Age of Flants on the ¥ater Uptale of the Vines.
¥arylavd Golden and Jersey Orsnge varietiss were planted st four
successive dates: May 11, May 25, Juns 8, and June 22, The vines of
both varieties were sampled for determination of water uptake through-
cut the development of the plarts. After six weeks from planting,
sempling started and continued at two-week intervals until the end of
the growing sesson. The coaplete data are given in Tadle 32. On the
besis of sverages for all dates of planting, it may be observed that
in both varieties the water uptake of the vines decrsased ss the plants
grew older, The decrease in the wter wptake of the vines of Maryland



Table 31. Water Uptake by the Vines of Seven Sweet Fotate
Varisties Sampled Ten and Sixteen Weeks After

P’imting.

Yariety “1E weok

Maryland Golden 1540 16,2 15.6
Jersey (Urange 25.0 2.6 23.3
Porto Rico 2.0 15.1 18.5
Allgold @t@ 1.8 17.h
B-5999 el 16.5 m,s
1~241 3-5'5 10.9 13.2
Haan 5.6 15.2 179
Variety 106,3%* 2.1
Period P 5 W0 Al 1.0

Moty x Period 9@*

* gignificant st odds of 1%1d
#gionificant at odds of 9911
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Orenge. At all stages of development the vines of Jersey Orangs ex—
kibited greater affinity to water than Maryland Golden.

Co Effect of the 3ise of the Storege Roobs.

Storsgs roots of the jumbe, mariet, and camning grades of both
difference in the moisture content and water upteke of the different
sines of storage roets. The results shown in Table 33, indioate that
in both varieties, the stordége roots of the jumbo grede are higher in
molsture content than the mtorage roots of wither the market or the
canning grades. There was no difference in the moisture content of
the 1atter two grades, Alse, no difference in molsture content was
found between the two varieties.

Water uptake was found to be affected by both variety and grede.
The data presented in Table 33 indicate that in beth varieties the
canning grede exhibited the highest affinity to water, follswed by
the jumbo grade, sud the mayiet zrade wes the lewest, Within sach
grede the storage rects of Haryland Colden showsd a higher water up-
WM&.MM&!WM ~ It may be seen in
maamawmnmmwmmmmw
ture, there is a large differsnce in water uptake, Furthermere, stor-
age roots of the cenning grade wmxhiidbit a higher water uptake than the
content of the twe gredes. These remults indicate that, again, the
moisture content of the storage roots does not explain their affinity
to water,
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Teble 33, Effect of the Size of Roots on the Total Moisture and Water

*Significant &t odds of 1911
"gigniticant st odds of 9931



D. Effect of Pruning,

Storage roots obtained from the pruning experiment deserided under
section I were used to determine the effect of a reduction in the top/
root ratic of the sweet pobato plant upen the meisture relations of
the storage roots, Storsge roots of both the market and camning gredes
were used for determinations of total moisture snd water upbake,

The data presented in Table 34 shows that the total moisture per-
centage in the storege roots wis incressed by the late pruning, while
there vas no difference between sarly pruned plants and the check., XNe
difference was fourd betwoen the market and canning gredes in meisture
content,

The water uptake of the storage yoots was affected by pruning with
late pruning resulting in highest water uptale, while roots of the early
pruned plants were intermedisis between the late pruned and the check.
This was true with both the market and canning grades as indicated by
the lack of significance in the treatment x grede intersetion. It was
again found in this experiment that within each treatment potatoes of
the camning grade exhibited a higher affinity to water then those of

B Effect of Hill Spacing.

Flants of Maryland Golden were set in the field at spacings of
10, 15, and 20 inches ss previcusly described in section I, Ab har-
vest, storage roots of the market snd the canmning grades from each
spacing were collected for studies of total moisture and water upiake.
Although the erop of 1950 did not show any significant amount of eraci-
ing, some cracked potatoes were cbserved in this experiment and were



Table 34. Effect of Vine Pruning on the Moisture Content and Water

Uptake of the Market and Canning Storage Hoot of Maryland
Gelden Swest Potato,

Choek The®7  Toubh  TEehS  19.9 S 222

Treatment 495" L.78 3.66" 3.1

'*umncm, at odds of 1911
*aimificsnt at odds of 9911
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Table 35. ﬁrmummmmmmmmm
in Harket and Canning Gredes of Cracked sud Uncracked
mwmmmn

7666  TTAL  TI.OB 76,28 T7.32 76,80  76.91
T6.61 7591 76,26  T5.29 76,38 T5.8h  75.66
76,10 75,80  T3.85 TT.18  75.52  75.66

20n.

15"

pTe 75.50
Yoan

76.25 T6eh7 76436 5.2h 7696 76,05

Spacing 0.80 Ke8s
{rade 1‘ 52 Hele
Cracking 0:15 NS,




Table 36. Effect of Hill Spacing on the Water Uptake of the Market
apd Canning Gredes of Crscked snd Uncracked Maryland Golden
Sweet FPotatoss.

20 22,43 RU.h0  23hT  25.01 2564 25.33 24.37

15w 23,20 26.38 2,79 23.02 26.38 24,70  2h.7h

10m 22,40 26,26 233 25.33 26.63 26,00 25,16
E Value

Spacing 0.68

Greds 18.93**

Lracking M?*

*significant at odds of 191
ignificent st odds of 991



Table 37. Effect of Temparature During Testing on the Mater Uptaks
of the Starage Roots of Maryland Golden Sweet Potato.

| 2.7

20,72
266
8.77
28,79

E&ﬁasg%

PVl b0™
LD, @ 58 ° i 167

Wgignificant at odds of $911
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Cracking of sweet potatees is 3 ssssenal variable, and the year
of 1949 represents s sericus cracking season for the Zastern Shore of
Haryland, while 1950 represents a non-crecking season, The remalts
obtained from studies conducted in 1949, indicate that the varietal
difference in susceptibility to cracking was the most consistent of
any factor messured., Of the two varieties tested in 1949, Haryland
Golden was found to bs mmch more susceptibls to crecking than was
Jersey Orenge. A varietal difference in susceptibility to erscking
has likewise been reported in other creps, including Irish potatoes
(47), tomatoes (8), spples (A0), and cherries (17). The time of
planting was also found to be an important factor inveolved in crack-
ing in 1949. VWhen Maryland Golden was planted ab five successive
dates at two-wesk intervals, cracking was highest in the firet and
fourth plantings. Jersey Orange did not show this effect, however,
and oracking was slightly higher in the firet planting, than in any
of the other four plantings. With respect to the effect of hill
spacing, a trend toward increased cracking with the increase in the
distance between the plants was observed, slthough the date did not
exhibit stetistical significance. Preopagation of meet potatoes by
vine cuttings resulted in & higher percentasge of crscking than prope-
gation by sprouts.

The Karylsnd Golden variely may Le characterised by its large
storsge roots, wheress Jersey Orange produces & larzer number of
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saallor roots. Within esch variety, delay in planting seems to be the
offect of time of planting was strunger in Maryland Gelden than in
Jersey Orange. Vine pruning aleo decreases the sise of storage rocts,
and late pruning is move effective in this respect than early pruning.
reduced with & dscrease in the distance botwesn the plants., This ef-
fact, howsver, is mors obvious when & wide renge of spacings are tested.
The twe methods of propagstion, sprouts snd vine euttings did not show
any difference in regard to their effect on the sise of the storage
roots, mmwmum@m«mwmmwm
storege roots, calculation of the aversge welght per root seems to be
more siitable for the mathematical evalustion of the dats than the use
of & grading system alene, sltheugh the greding system is most suitsble
for a presentstion of the data for precticsl application.

tion as & background, it may seem that the susceptibility of Maryland
Golden to crecking way likely be due to the production of large stor-
age roots. Resulds of hill spacing studies, may slee indicate that
cracking tends to increase with the increass in sise of storage roots.
Date of planting studies indicate, howewer, that the sise of storage
roots could not be the only factor inwolved in eracking. The firet
and fourth plantings resuited in the highest percentage of creeking
in 1949, although the first planting produced large potatoss while
the fourth produced relatively small rovts. Furthermore, vine cut-
tings resulted in more cracking than sprouts, while the storage roots



produced by the two methods were not different in sine. The effects
on cracking of date of planting and of methed of propegation may again
1sad to the Nypothesis that there is & certain physislegicel age at

ing.

Studies in 1950 regarding the development of the storage roots
show that varisties of sweet yotateoss differ in their growth behavier.
In one greup, ineluding Narylsod Golden, Jersey Orunge, and B-5999,
the rate of gain in the weight of the storeges reot increased through-
sut the seascn, while in & secord grewp, including Merte Rice, 1-241,
and Justrelisn Caznsr, the rete of gain in the weight per storage root
dropped towards the snd of the season. The variely Allgeld, however,
was unique snd is characterised by a rapid rate of growth during the
£iret part of the ssason, and progressively slows down until the end
of the sespon.

In gwnerel, the incresse in yisld per plant in the firet half
of the growing seasen is dus to both inerease in musber and veight
of the storage roots, while in the secend half it is primrily de-
Mwmmmmtamm The time required
mm;mmmamm:uuuu;mm
charastoristic. mmmammumu
wwmmwumnwm bab more
may be properly explained, o
Crange has been previcusly mentioned. In & comparison of the growth
curves of the two waristiss, it was found that this varietal differ
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Based on the clinstis conditiens What prevailed during 1949, it
say be hypothesised that crecking may seeur in s yesr charscterized
Yy early drought periods, and with low tesperetures and suple soil
molsture towards the end of the season. Verner {(40), veferring te
tion of growih in this layer, and when such frwits are subjected te
conditions of Jow sveporstion they cracks Crscking in spples is,
accelerated growth of the fruit and the increase in kydration of the
tismes, excesding the wobensibility of the hypoderwal layer. Verner
also suggests that theve way be & cartain stage of developusct when
the frult is most susceptible o cvackings Frasier sud Bowsrs (8)
found that crecking in temsboss coours when & drought perisd is fol-
lowed by conditisne of lew Srmepiveticn rebe, snd that fraits are
In Irish potatees, Werner (46) and Nerner sod Dust (A7) found that
resalt in high targidity of the tismues,

In sweet potatoes, warm temporature and high humldity wre both
rocessary for the sotivily of the tissues of the storage roots. This
tisgee activity is depressed or may be inhibited st low teuperatures
or woder low humidities (3), Mhen tissue activity was measured by
wound tiseus formation, the cwrrert werk indicates that rects of




to crackings It was alse found thet st Jow lmidity the tiasues of
Harylond Golden were complstely insctive, while Jevesy Oremge still
exiibited some sotivity, YVarisbal difforence in tissus sobivity of
Irish potstoss has been reperted by Artschwager (2), vhere he found
thet the tissues of the Irish Codbbler veristy &re more sstive than
the tissues of the Busset Rural varisty, The Jersey Orenge veriety
s alse chavactoriged by its Migh meristemstic Setivity which is
wide sctive cambial ring, Maryland Goddem, on the other haod, hes
ummmmmmmmmm
wum&);mmwunmw
,MMWMWMW mew
wmwmm)am.mmummw
pareushyns of Jersey Orenge Are nore usifors then Narylend Gelden.
kmmmmwwmwmwmwm
wwmmuumnmmwmmnmm
wmm |
mmwmmmmwwa
,mm,mmmmwmmmmm
unfavorsbls for their tiswue sctivity, mmmmm
mwmmwummmm,mmawm
mmmmmmmmww
mmm_mm;mwmwm Such
® wibalanced growth betwsen tho ouber and Amer tisews is axpected
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activity, in additien to ite resulating effect on moisture content of
the tissues. liegative results cbtained by luts gh gl (20) concerning
plied with borens Ogle (24) was able to decresss cracking by using
alpha~napthalensacetic acid as & foliar spray. The resulis of Kramer
and Currier (13) would seem to epply here. These suthors suggest
that the effect of & growith regulator is to increase the elasticity
of the cell walls, It is, therefore, belisved that incressed elss-
ticity would release the internsl pressure exsrted on the cuter tis-
mes of the storage root, thus reducing the incidence of cracking,

Ints gt al, (20) sbated that the factors theb induce crecking
nay also be responsible for storage decay. The results reported herein
concerning tissue activity corroberste this visw, lLow tissus activity
makes the storage root more subject 4o cracking, and also retards heal-
ing of injured tisswes during the curing pericd., Crester losses of
The lower tissus activity of laryland Golden is sesn as & factor for
the alower rete of healing &nd poorer kesping quality, Iv is believed
that the tissue activity test described in this study may be & useful
tool for the swest petato breeder, in the indexing of keeping guality
of new sweet potato varieties, and for determining the curing require~
ments of the different types.

Cracking of sweet potatoes nmay be a sericus problem when dreught
periods occur during the esrly stages of development of the storage
roots, and when comparatively low teumperatures accompspied by high
soil moisture prevail st the and of the sesson. Under such conditions
a delay in harvest would be inadvissble, The results cbtained by Ogle
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(24) from the use of growth regulators seem to be promising. Since
the varietal difference in susceptibility to cracking was more con-
aistent than any other factor, howsver, the ideal solution of the
problem remains in the hands of the plant breeder,



SUMMARY AND CONCINBIONS

In the yesr 1949 sweet potatoes were subjected to severe cragi-
ing sleng the Eastern Shore of Maryland, Dets ebbained in that yeer
indicate thet the varistal difference in susceptibility to erscking
was the most consistent of any factor measured. Percentage of crack~
ing was mach higher in Maryland Golden wariedy then in Jersey Oreange
variety, Crasking in Maryland Colden was aleo greatly affecied by
the time of planting, and among five successive dates of planting
(May 6, May 23, June 6, June 21, and July 6) the first and fourth
dates resulted in more crecking than any of the three other dates,
Sterage roots produced from vine cuttings had & higher percentage of
erecking than those produced frem sprouts. In 1950 studies were con-
ducted in an effort to explain the results obtained in 199, on
physielogical and histological bases, snd to add to the limited infor-
mation on the growth and development of the sweet poteto,

Swect potato varieties differ in their growth bshavior, in regeard

of the roots. Varieties producing large roots have s lesser number of
storage roots then varieties of mmaller sise roots. Comparing the two

storage roots than the latber, GCrowth of the storsge reots is similar
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vines of Jersay Orenge exhibited a higher affinity to weter than Mary-
land Colden. It womld be mxpected, therefors, that under westher corn-
ditions sausing & low transpiration rete, the tissues of Maryland

Golden storage roots would reach turgidity fester than Jereey Orangs.

Cracking of sweet potatoss may be described as rupture of the ine
active cuter tissues of the storage root due to internal pressure -
exsrted by the expending central axis. Inactivity of the outer tissues
nay be-the result of low humidity or low tempersture. IV may be postu~
1ated that severe cracking will result when prelimged drought perieds
oocur sarly in the season, and when cool tenperetures sccoupsnied by
high seil meisture provail at the exd of the season, The ssason of
1949 conformed to thess conditions,

During ssrly drought pericds the young storage rects may orack
as a result of the insctivity of their outer tissues, espscially in
& variety in which the tissues are conpletely inaciive under &ry con~-
ditions, Storage reots seem to be moet susceptible to such cracking
&t & certain physiological age, mnd i 15 suggested that, in 199,
Naryland Golden plants of the first and fouwrth plantings were subjected
to drought periods wher most of thelr sternge roots were at that eriti~
cal age.. Wilth the resumption of faverable envirommental conditions,
healing of such crecks will take place, although sush rects are ex-
pected to be wsalmr in sirecture than sound rects.

At the end of the season, if teupeveture is comparstively low and
nnmmm,wmmmumwmmw
crdcking, which wotld bs most severe in storsge rosts previcusly in-
Jured during their early stages of dew + Such climstic conditions
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turgidity of the root, thus sxerting an internal pressure on the in-
active outer tissuess Under such conditions, s veariety (e.g.; Mmxy-
land Golden) which exbibits low tissue sctivity, lsss active cambium,
non-uniform paricyelie parenchyms, high witer affinity by the storage
roots snd low water affinity by the vines, snd & high rets of growth
at the end of the season, would be moet susceptible to eracking,
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