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INTRODUCTION 

“Phe sweet potate is the most widely grown and most 

important vegetable crop in the south; and is the second 

most important vegetable crop in Virginia. Its popularity 

is due largely +0 its Plavor, versatility for culinary pur- 

poses, and ths relative ease of growing. 

If the sweet potato grower is to realize a profit on his 

crop he must produce high yields of sweet potatoas which are 

relatively smooth, uniform, disease Tree, and well colored. 

LB order to produce sweet potatoss with these qualities the 

grower must have, or have access to, good seed stock. From 

prelinuinery tests and observations we know that certain 

varieties of sweet potatoes vary widely in color among 

strains when grown under different environmental conditions. 

Fhe Porte Rico varlety seems ta be particularily affected 

py the environment in which it is grown. According to Miley 

{11} the leek of uniformity in color, size and shave of (r 

sweet potatoes constitutes one of the ereatest handicans 

in successful marketing of this vegetable, Disease is 

known to be another important factor. 

Gonsidering the results of previous experiments on the 

various factors influencing the ecclor, yield, uniformity, | 

smoothness, and general marketable quality of sweet potatoes, 

2 several unanswered questions arise:



z 

L. Bo varieties and strains of sweet potato differ in 
stability or uniformity of carotene content, yield, 
smoothness ang general appearance, when grown under 
different environmental conditions? 

2, What affect would the regulation or contral of soil 
moisture and temperature by use of aluminum foil mulch, 
and black paper muleh have on variation of carotene 
content of different varieties of eweet potatea? 

% o 
%, $ Are either of the strains and varieties selected more 

desipable as a source of seed stock with respect to 
the fectors studied? . 

 ‘Fhere exists a critical need for desirable sweet potate 

seed stock whieh is disease free, uniform, well eolored, and 

productive. Growere in Virginia and other states are looking 

to Virginie as a possible source of this seed ateck. 

It 
LITERATURE HEVIEW 

  

The importance of caretens as a biological vitasin A 

active coustituent has been shown by Euler and his associates 

(15}, and Moore (15). Steenbock and Sell {17) were the first 

to report the rela\ionghip between the yellow coloring pig- 

mente in swest potatoes and Vitamin A in 1922. Since these 

discoveries Villere and Heinzelmen (20), Kemeer, et, al. (8) 

and Bzell and Wilcox (5) have shown that the yellew color=_ 

a 
Ay
 ing of sweet potato is largely carotene. 

The results of experiments on the Pastors in Tinencing 

the carotene contenh of sweet potatoes indicate that heredity, 

and the envirenment in which the sweet potatoes are grown



7 
tak 

vs 

and et: 

G 

oper 

at 

Sia ted 

ek. 

 
 

ue 

1 

4 

ae 

is 

2 

oF Jane 

eae OES ane 

& 

2 

4 
4 

& 

& 

BONE 

> peroent 

ee 

hy 

4 

after 

Lass 

© 

a 

% 

(7) 

0 
a 
Le 

ae Fu 

 
 

@ 

COoPOtene 

BS 

La 

oid 

oe 
z 
ae 

v 

AEST EO 

 
 

 
 

: a 

A 

7. 

4 

& 

Ly appears: 

‘ 

e 

ng 

& Ss, 

af. 

Ea! 

£ oh oe 

LOE 

are 

oh 

a 

Take 

ney 
eae 

, nix 

3 
he 

4 

¥ othe. 

 
 

a 
¥ 

‘heey 

x 

# 
3 
tet 

fi 

& 

4 
a 

othe 

Ue 

Es: A 

“ 
wba 

By 
3 

os 
Ae 

¥ 

re 

es 

* 

th 

os ey 

a 

s 

o 

BOG EGeEA ah ft 

& 

4 

Ge 

 
 

Be 
2 

og 
ga 

‘ 
~~ 

6 
2 

& 

£ 

“Ey 

& 

. 
© 

% 

c) 

Py 

& 
i 

& 

nh 

fe 

eT S 

vies 
ae 

- 

oh 

é 

Later 

t& 
eR 

liller 

" 

LEEN 

SL # 5 TRea ES 

ep 

” 

i 

o 

Yh 

es 

oak 

ie 

z 

oar 

u 
et 

ok 

we 4 

Ho 

8 canbe 

be tweer 

Shen ee i ; 

L 

& 

ui 

% 

Pe 

o 
f
a
e
 

he 
ea 

= 
& 

@ 
“ 

x 
e# 

6 
3 

of) 
et 

gS 
co 

SS 
age 

; 
5 

a 
& 

e 
“
O
S
 

2 
2 

5 
+6 

tq 

us 

i 

at 

ie 

} sbahe 

@ 

hs 

OG 

ys 

eS 

ae 

r
d
 

som (6) and 

RRS 

woy 

by ot 

yy 

Ln earoter 

tn 
. 

x 
hy 

a 
. 

Pe 

a 
gat 

ei 
i 

fy 
aa 

Z 
53 

oe 

U
l
 

UG 
oO 

oO 
af 

= 
ee 

C
a
 

Pa 
gn 

aeag 
ey 

he 
ied 

aget 
B
o
 

epee 
S
 

@
 

‘ “ 

i 

i 

a 

4 

t 

ri 

e 

z 

iL 

Ge 

cat 

be) 

age 
ag 

pet 
et 

& 
ee 

ek 
ad 

ci 
q 

3 
be 

te 
ease 

quiet 

es 

th of storage. 

after whick 

b 

4 

Es 1, Bee 

A 
al 

‘2B 
ade 

eg 
he 

i 
aot 

we 
ee 

oy 
—
 

oe 
} 

4 

a
o
t
 

S 
a 

st 
a 

i 
4 

on 
oe 

P
e
t
 

" 
* 

e
s
 

g
 

=
 

% sh 
aaret 

Pe: 
aged 

a
 

id 
$5 

Sy 
i
 

e 
eb 

ee 

Sweety potatecs planted 

 
 

ef 
® 

y
d
 

fey 
3 

iat 
a 

a3 
ra 

: 
> 

& de 

& 

€ 

Bok a 

% 
et 

 
 

3 

fF 

r, {8 

G 

& 

mont 

a through 

oe PE 
#3 

4 
ae 

 
 

a 

slat. 

2 ge 

st 
a 

s 
S 

sf 
| 

of 
& 

a 
Gg 

«+ 
& 

Lee PoOrEe 

ie 

5 

ond 

s 

ot We 

wih 

Be 

Pe ee 
Be 

& t 
eo 

Bag Be se Ets 

Ce 

e 

& 
Y 

& af 

a 

e 

ae 

= 

2 
af 

 
 

e 

CPC a trace 

atter curis 

Lat 

Q 

aries Tee 

Be 

i ae £ "3 ist 

LOGEs 

showed 

fe 

é 

Gi 

aS a 
ed 

4K 

ea 

ay 

% 

Tues 

et 

8 
ty, 

 



f 
h. 

reduction in yield resulted from late plantings of 

sweet potatoes in South Carolina, Georgia, Texas, and 

Mississippi. Delay in time of planting reduced the yield . Ae 

regardless of place, verlety, yield, or spacing in the row. 

Anderson (1) states that Porte Rico sweet yotatoes set 

wider. than eight inches at Laurel, Mississippi, contained — 

+ 

less carotene than those set at eight inches. No explanation 

was given for the results obtained, Kimbrough (7) rerorted 

that sweet potatoes dug three to four months after planting, 

in the Louisana area, contained the maximum ancunt of CATO tSNES » 

After tLRLS period there was Little chang LS 6 

‘Research on the effect of a soil mulch, soil moisture, 

soll and air temperatures and Soil type on the sarotene cone 

tent of sweet potatoes seems to be Limited. However, some 

research has been done on carrots, and the color of this eProp 

is influenced by the environment in whieh it is grown. ‘there- 

fore, sone information which may be pertinent is given here, 

Barnes (2) working with carrots, states that the air 

temperature at whieh carrots are grown affects the amount of 

earotene in the roots, Carrots grown at 60° to 7O°R. had a 

higher carotene tontent than the ones grown at 50° GO 60°F. 

or at 7O° to SOOF, | 

Miller, Cockran, and Garrison (14) have reported that 

soil type influences the carotene content of carrots. These 

workers mixed silt loam soil and organic matter in proportions



s 

of 10% silt Loam and 306% organic matter. They also mixed — 

silt Loam and sand in proportions of 70% silt loam and 

30% sand. Carrots grown in Lintonia silt loam seil con- 

2 
2 tained more gaprotene than carrots grown in the two soi 

ot 

law be
 

Th
 

prepared as mentioned above 

Research wor “kers have reported several fact tors which 

sien ificantiy affect the yiela and shape of sweet potatoes. 

the average ylelc of marketable sweet potatces grown at 

Perxins Farm, and Bixby Research Station in Oklahoma, varied 

rom mE bushels of Oklahoma 24, to 122 bushels of unit No. 1 

Porto Rico. Whitten (23) states that cutting vines from 

tS 
4 

sweet potato plants Will reduce the yield. He reports that 

a reduction in yield varied from 32 bushels where 3/4 of the 

vines were removed, to 11 bushels when 1/2 of the vines: were 

removed. Boswell (3) working with Big Stem Jersey, Porto. Rico, 

and Nan recy Hell varietias found thet in South  Gesotne 500: oun 

of faBanL2 fertiliser gave a significantly gher cota yie eld 
# 

sot 

than the same emouut of 3-8-3, 3-8-6, or 348-15 Terti Lizers. 

there Was nO significant difference between fertilizer treat-e 

ments in yields of No. 1's. This: author alas reported that 

the application of 500 pounds of 3+8-15 fertilizer per aor 

produced chunkier sweet potatoes than the same amount of 

3nS=3, 3~G=6, oF 3-58-12 fertilizers. Schermerhorn (16) 

found that in New Jersey applying 1400 pounds of 3-84 

LYertilizer per agre produced more chunky sweet potatoes
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than the same amount of B-BaeO, 3G, OF 3-5-8 fertilizers. 

The. ‘aotus 1 smount of potash apolied, which resulted in 

smuniier sweet potatoes was a little ereater in New Jersey 

than in South Carolina. However, the difference is ta
 

not a8 - 

ere sat as it may appear to be at first. Stockdyk (18) work- 

ing in Kansas reports that after the second yeer sweet potato- 

ee erown from eh inky seed stock vroduced in Rew ferseyv had 

become relatively long and enmall in diameter. In this case 

hill selecting did not petain the chunky characteristic. 3 

Erwin and Haber (i.} studying the irrigation of sweet potatoes 

in Towa report that irrigation is absolutely necessary if 

bs sweet potatoes are to be dug in early August in that stete. 

Non-irrigsated sweet potatoe S may give a good yield if dug 

later, &@S rains in September cn nd early Octoher supply water. 

However, f heavy damage may result due to freezes in early 

Oetober. 

Since one of the experiments ecndueted included the 

use of mulches, @ review of some of the Literature dealing 

with Ubis subject would be useful 

In an experiment conducted 2h Cornell University 

Thompson and Platenium (19) found that veretable pliote, 

ineluding cabbage, carrots, and tomatoes, mulched with black 

unperforated paper had & higher moisture content than ¢lean 

shallow cultivated plots, These workers also reported higher 

Soil temperatures most of the time, and a more rapid nitri-
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the paper mulch was used. Magruder (10) 

done in Ohio Pound no éifference in nitrate 

  

he cultivated and paper mulch plots 

a 

ane cabbage, beans, and carrots. Magruder 

i
d
 

euperature under muleh on 67 days out o 

  

ae , we ey AB as EL - nde gon ol dete os ~% . ings were made. He algo states that tre m     ee higher moLsture content then cultivated plots 

time x Wall (21) found that alwainum foil mulch reduces 

pen pa ty de Bee & = * ms my ok 3 ~ . rh amy é 6 variation in soll moisture and scil temperature, and inereas- 

ed the yield of certain vegetables ineluding sweet votetoes. 

iil 
PURPOSE OF THE EXPERIMENTAL Th 

  

FESTIGATION 

Much research has been done on eertain phases of sweet 

poteto oroduction, while ether phases seem to have been 
Be 

mm
    

2 nos 3 TE Bay ey e EB ae 7 %- * a oe op art 7 i@nored. The affect of mulch, soll moisture, 

Bod > - Ke i ere a3 Me 2 ; Te & vee - io soll temnerature, end soil tyne, on the carotene content; 

ee eee ee ee ere ony BO » # oy hy ope seen fen affect oP inuieh, soll moisture, and soil tempe erature 

  

on the yield of swe 

a take cy te dee pe eB ey 
Little attention. 

  

_
 Sw ee een cog oy FB aon oe dena Fame fo BH i na Fae, san, de Ban ge x oy, - 3 bean flo experimnerntel study in Vireginta, on the influence of 

the. source of geec stock on the qualities nemed Tt 

    

author has attberroted to determine
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obtad nea from thet station. The sweet potatoes were sorted, 

and treated for 16 minutes in a solution of 6 nounde of borax 

. 30 gallons of water to control black rot, stem rot, and 

sourt ' diseases, ALL of the varleties and selections were. 

then pedded in @ifferent portions of the same electric hot 

bed, . ‘Phe hot bed was thermostatically controlled, and ‘mele 

°
 

¢
 

at a temperature of 853 

Plot Arrangement 

kt Williansbure, Virginia, the plot arrangement consisted 

of 3 treatments using 3 varieties in each, replicated times. 

The plot arrangseme at Walkerton, and Toano, Virginia, con- 

sisted of 2 treatments using 5 varieties and selections in 

each, replicated 4 times. At Warsaw, Virginia, there were 

5 varieties and selections replicated 4, times. 

Flot Size 

in all tests each plot consisted of one row fifty feet 

LOugs> 

Soil Preparation 

At each location the soil was plowed, disced thoroughly, 

and the rows ridged about 1 foot high. 

fertilization 
  

At Williamsburg, Walkerton, and Warsaw, Virginia, 600 

pounds of 2-12-12 per sere was applied broadcast a week before



LO 

planting, and 600 pounds per acre applied in a single band in 

she row, and the soil listed prior to planting. The Kempsville 

fine sandy loam soil at Toano received 500 pounds of 2812-12 

fertilizer applied broadcast about ten days before vlanting 

time. At the last cultivation @ mixture of 150 pounds of 

2-12-12 and 156 pounds of murilate of potash wag applied as 

a side dressing. The Sassafras very fine sandy loam, also at 

foano, received 500 pounds of 2-12-12 fertilizer per acre side 

dressed at the first cultivation, and a mixture of 150 pounds 

of 2-12-12 and 150 pounds of muriate of potash per acre side 

dressed at the last cultivation. 

Mulehed ireatments 

. Phree treatments were used in the experiment at 

Williamsbure, Virginia. 

a. Aluminum foll mulch | 
-2@, Aluminum foil mulch followed by black vaper mulch 
3. Cultivated (cheek) 

. The aluminum foil was laid so as to cover the entire | 

soil on two plots of each variety on the four replicates... 

on July §, 1950, 4O days after the aluminum foil had been 

laid, the aluminum foll was removed from one plot of each 

of the varieties in each replicate, and replaced with black 

paper. No special provisions were made to allow water to - 

reach tne soil under the mulches as 1% was assumed that 

sufficient water would go between the layers of muleh. This



ine oe fe cise + with th a lwmdtinnim ?’n4 7 a ee hak a 
paw Sa vO DG COTrTrecu Wivoa Che ALUMINUM TOLL 6 2UG AOLES Aad % 0 

‘ iment tin ¢ha bias mamace @a + satin sell » oan Po + a ate 
be punched in the black paper to prevent wilting of the sweet 

potato. Figure 1 shows one replicate of aluminum foil treat~ 

meant o« Caw arocke oafthan +ha 74413 4 ‘1o 42 
ment a few weeks after the foil was laid 

    

Figure 1. Aluminum Foil Mulched Sweet Potato Plots at Williams- 
burg, Virginia, 1950. 

In an attempt to prevent the movement of water from one 

treatment to another, a strip of aluminum 50 feet long and 

10 inches wide was pushed into the soil to a depth of 9 inches 

° 
between each treatment. i o Mm & @ ie ~

 
= tate pushing the sheets of 

aluminum into the soil a subsoil @ r was drawn through the soil


