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Abstract.Periderm and cortex tissues of 14 genetically diverse sweetpotato [Ipomoea batatas 
(L.) Lam.] clones were grown under low stress conditions and analyzed for their content 
of scopoletin ((7-hydroxy-6-methoxycoumarin) and scopolin (7-glucosylscopoletin). A wide 
range of con cen tra tions of both compounds was found in both tissues. The two compounds 
were tested in vitro for their biological activity (con cen tra tion–activity relationships) us-
ing several bio as says: germination of proso-millet (Panicum milliaceum L.) seed; mycelial 
growth of the sweetpotato fungal pathogens Fusarium oxysporum Schlecht. f. sp. batatas
(Wollenw.) Snyd. & Hans, F. solani (Sacc.) Mart., Lasiodiplodia theobromae (Pat.) Grif-
fon & Maubl., and Rhizopus stolonifer (Ehr. ex Fr.) Lind; and growth and mortality of 
di a mond back moth [Plutella xylostella (L.)] larvae on ar ti ficial diet. The glycoside scopolin 
showed little activity, except moderate inhibition of F. oxysporum. The aglycone scopoletin 
in hib it ed seed ger mi na tion and larval growth; how ev er, at much high er con cen tra tions 
than were measured in the tis sues. Mycelial growth of the four pathogenic fungi, how ev er, 
was in hib it ed at con cen tra tions oc cur ring in some sweetpotato clones. 

is not clear (Ahl Goy, 1993). The gly co side 
scopolin—being inactive in most bio as says, 
including those reported here—may well be the 
common mo dal i ty for trans port and a nontoxic 
storage form of scopoletin. This would fol-
low a gen er al pat tern for plant-pro duced toxic 
com pounds, in clud ing phe no lics (Farkas and 
Kiraly, 1962). Metabolism and some roles of 
scopoletin and scopolin in plant dis ease were 
discussed by the last-men tioned authors as 
well as by Goodman et al. (1967). Scopoletin 
also inhibits plant growth and is released by 
living roots or dead tissues. Its al lelo path ic 
po ten tial was shown by several re search ers 
(Datta and Dasmahapatra, 1984; Eberhardt and 
Martin, 1957; Einhellig et al., 1970; Faye and 
Duke, 1977; Martin and Rademacher, 1960; 
Shimomura et al., 1982).

Our objectives were to de ter mine the vari-
abil i ty in scopolin and scopoletin contents of 
the peri d erm and cortex tissues of 14 ge net i-
cal ly diverse clones. The effects of scopolin and 
scopoletin on seed germination, insect larval 
growth and survival, and myce lial growth of 
four sweetpotato fun gal patho gens were de ter -
mined quantitatively using in vitro bio as says in 
order to es tab lish potential biological ac tiv i ties 
for these de fense chem i cals. 

Materials and Methods

Seed germination assays. The ef fect of 
scopolin and scopoletin on proso millet seed 
ger mi na tion was tested utilizing a previously 
de scribed ex per i ment (Peterson and Harrison, 
1991) Scopolin and scopoletin dis solved in 
meth a nol were added to filter papers in 10-cm 
petri dishes. After the methanol was fully evap-
o rat ed, each dish received 5 mL pu ri fied water. 
The con cen tra tions tested were 150, 300, 500, 
700, and 900 µg·mL–1 for scopoletin and 200, 
400, and 800 µg·mL–1 for scopolin. The dishes 
received 100 seed each and were subsequently 
incubated at 22 ± 0.5 °C for 42 h. The criterion 
for germination was radicle length equal to or 
greater than the diameter of the seed. The data 
for the 10 replicates per ex per i ment were aver-
aged and the four rep e ti tions of the ex per i ments 
served as replicates for anal y sis of vari ance 
in a com plete ly ran dom design. Sig moi dal 
re gres sion lines best fitted to the data were 
de ter mined uti liz ing the Regression Wizard 
pro gram of SigmaPlot (SPSS, Chicago).

Fungal assay procedures. The effect of 
scopolin and scopoletin on four sweetpotato 
root patho gen ic fungi, Fusarium oxysporum 
f.sp. batatas (FOB), Fusarium solani (FS),
Lasiodiplodia theobromae (LT), and Rhizo-
pus stolonifer (RS), was determined using 
a pre vi ous ly described bioassay experiment 
(Harrison et al., 2001). Test concentrations were 
25, 50, 100, 200, 400 µg·mL–1 potato dex trose
agar me di um (PDA) (BBL Potato Dextrose 
Agar, Beckton Dickenson Mi cro bi ol o gy Sys-
tems, Cockeysville, Md.) for scopoletin and 
200, 400, 800, 1000, and 1400 µg·mL–1 for
scopolin. Methanolic solutions of scopoletin 
or scopolin were pipetted into 50-mL beakers; 
the methanol was evaporated com plete ly and 
warm PDA was poured into the bea kers. After 
vigorous stirring, 1.5-mL aliquots of test solu-

The phenolic compound scopoletin was 
discovered by Gentner (1928), who observed 
strong blue flu o res cence when germinating 
seeds or seedlings were observed un der ultra-
violet light. The compound was identified by 
Best (1944) as 7-hydroxy-6-methoxy couma-
rin. Scopoletin and its glycoside scopolin are 
ubiq ui tous in the plant kingdom. They oc cur 
in low concentrations in the vascular systems 
of healthy plants (Andreae, 1948; Chou and 
Waller, 1980; Parker, 1977; Santamour and 
Riedel, 1994). Scopoletin accumulates around 
ne crot ic le sions of virus-infected plants and 
is sub se quent ly transported to the vascular 
bun dles (Best, 1936). Various ex per i ments 
showed that scopoletin ac cu mu lates as a 
re sult of in ju ry, and the amount produced is 
dependent on the type of injury and the amount 
of com pound normally present in unaffected 
plants (con sti tu tive lev els) (Best, 1936). Mar-
tin (1957), observing exudation by oat roots, 
concluded that fa vor able cul ture criteria re sult 
in low release rates and that exudation rates 
of scopoletin pro vide a sensitive in di ca tor 
of biotic and abi ot ic stresses. For example, 
scopoletin ac cu mu lates 10 times high er in 
tobacco plants in fect ed with Pseudomanas
solanacearum than in healthy plants (Se-

queira and Kelman, 1962). A rel a tive ly high 
yield of this cou marin derivative is obtained 
from young to bac co plants that are de cap i tat ed. 
The yields in crease even fur ther when the plants 
are sub se quent ly infected with tomato spotted 
wilt vi rus. It is noteworthy that after these 
treat ments the com pound ac cu mu lates in the 
roots (Best, 1948). Scopoletin was detected in 
sweetpotato stor age roots infected with black rot 
fungus (Hyodo et al., 1969; Uritani and Hoshiya, 
1953). In the roots, pro duc tion of scopoletin is 
stimulated by tox ic chem i cals, such as mercuric 
chloride and monoiodoacetate (Uritani et al., 
1960), sweetpotato weevil dam age (Akazawa 
and Uritani, 1960), larval com po nents of the 
sweetpotato wee vil (Uritani et al., 1975), cell-
free fungal extracts (Kim and Uritani, 1974), 
and nem a todes (Gaspasin et al., 1988). In the 
early literature, the gly co side scopolin is not 
men tioned. Considering that aqueous ex trac -
tions often were per formed, the sugar moiety 
may have been removed by plant-de rived -
glu cosi dase. When un der fun gal at tack, gly-
cosi das es from the fun gal par a site may break 
the glycosidic bond (Pridham, 1960; Sproston, 
1957). In to bac co the con cen tra tion of both sco-
polin and scopoletin in crease when at tacked by 
a num ber of fungal patho gens (Reuveni and 
Cohen, 1978; Sequira and Kelman, 1962; Snook
et al., 1991) or tobacco mosaic virus. When 
to bac co callus is in oc u lat ed with Thielaviopsis
basicola,how ev er, only scopolin in creas es. The 
con cen tra tion of scopoletin re mains the same 
(Gasser et al., 1988). The exact roles of scopolin 
and scopoletin in plant–patho gen in ter ac tions 
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tions were pipetted into 35 ×10 mm petri dishes. 
After cooling, seg ments of myce li um 1-mm
di am e ter were trans ferred to the center of the 
petri dishes, placed in an in cu ba tor in the dark 
at 25 °C and incubated for 60, 60, 40, and 18 
h for FOB, FS, LT, and RS, respectively. At 
the end of the incubation period, the di am e ter 
of the fungal colonies was measured with a 
cal i per. The experiments were replicated 5×
and all experiments were repeated 4×. The 
ex per i ments were arranged in a com plete ly 
ran dom design and treatment means from the 
four ex per i ments were used as rep li cates in 
an analysis of variance (ANOVA) for a com-
plete ly random design. Sigmoidal re gres sion 
lines were gen er at ed as mentioned before.

Insect rearing. The diamondback moth 
colony originated from the Geneva 88 Colony, 
which was started in 1988 and has been main-
tained con tin u ous ly since then (Shelton et al., 
1991). A starter colony has been main tained 
continuously in our lab o ra to ry since Jan. 1997. 
The insects were reared on a Multiple Species 
Diet (Southland Prod ucts, Lake Village, Ark.), 
using tech niques described by Shelton et al. 
(1991) and adapted for this study (Jackson and 
Peterson, 2000).

Insect bioassays. An aliquot of scopolin 
or scopoletin for each treatment concentra-
tion was weighed into a small poly eth yl ene 
cup (hollow stopper) and dissolved into a 
min i mum amount of purified methanol. The 
meth a nol was evap o rat ed, leaving a film of the 
test chem i cal on the cup walls. This procedure 
facilitates dissolution of the chemicals. About 
3 mL of warm (52 °C) diet was added to a cup 
and the ma te ri al was stirred vigorously for 2 
min. After cooling for at least 30 min, the cups 
were weighed to de ter mine the actual amount 
of diet in the cup since it was impossible to 
pipet the diet accurately. The specific weight 
of the diet was determined gravimetrically 8×.
Subsequently, 0.3 mL diet with test chem i cal 
was packed into the tip of a 1.5-mL micro-
centrifuge tube. Air was ex clud ed as much 
as possible to slow down oxidation of diet 
com po nents. Each tube re ceived one neona-
tal lar va, taken from a cohort. The tubes were 
closed with a lid that had a small hole in it to 
prevent condensation. In cu ba tion was at 25 ± 
0.5 °C, photo/scoto periods of 14:10 h, and 

50% relative humidity. After 7 d, mor tal i ty 
was determined and live larvae were weighed. 
Each concentration treatment was replicated 
10× and controls (concentration = 0) were 
replicated 20×. The nom i nal con cen tra tions 
for scopoletin were: 625, 1250, 2500, 5000, 
and 10,000 µg·mL–1 and for scopolin were: 
313, 625, 1250, and 2500 µg·mL–1. These 
numbers were corrected for the deviation of 
the diet volumes, which were 3.0 mL nominally. 
Scopoletin ex per i ments were repeated 5×, and 
scopolin ex per i ments were repeated 3×.

Culture and tissue manipulation of sweet-
potato clones. The 14 sweetpotato cultivars 
and breeding clones (‘Beauregard , ‘Carolina 
Bunch , ‘Excel , ‘Jewel , ‘PI 399163 , ‘Re-
gal , ‘SC1149-19 , ‘Sulfur , ‘Sumor , ‘Tin-
ian , ‘W-274 , ‘TIS 80/637 , ‘TIS 9101 , and 
‘TIS 70357 ) used for quantitative analyses 
of scopolin and scopoletin were genetically 

diverse and most have been used in previous 
research. (Harrison et al., 2001; Peterson et 
al., 1999). Sweetpotatoes were grown in 
Charleston, S.C., during 2000 using standard 
cultural practices. Irrigation and ap pro pri ate 
pest control mea sures were used to minimize 
physical and biological stress. At the end of 
the growing season, the mar ket able-sized 
storage roots were collected and processed 
without curing.

Roots were gently washed under flow-
ing water and air dried. Periderm tissue was 
re moved with a scalpel, taking care to avoid 
damaged tissue. The skin was dried at 55 °C and 
ground to a powder with mortar and pestle, and 
liquid nitrogen used to keep the tissue frozen, 
then re-dried, placed in vials, and stored at 
–20 °C. The thickness of the cortex tissue was 
measured with calipers; the tissue was re moved 
and freeze-dried. Subsequently, the cortex tis-
sue was ground and stored at –20 °C.

Periderm “thickness,” expressed as dry 
weight in mg·cm–2, was determined as follows: 
five circles per root were delineated using a 
cork borer (16.3-mm diameter). The skin was 
scraped off within the borders of the circles and 
the tissue was dried at 55 °C and weighed. This 
procedure was repeated 5× per clone.

Cortex moisture content was determined 
gravimetrically by pre-weighing samples, 
dry ing at 55 °C until constant weight, and re-
weighing. Moisture content was determined 
4× per clone. Five marketable storage roots of 
each clone were selected for analysis. Periderm 
density, cortex thickness, and per cent dry mat-
ter of each root were de ter mined separately; 
these data were subjected to analysis of vari-
ance using a completely ran dom design. Tissues 
from the roots were com bined and an aliquot 
was removed for chem i cal analyses.

Isolation of scopolin. Scopolin was iso-
lat ed from freeze-dried flue-cured tobacco 
roots, since it is not commercially available. 
Detailed isolation protocols were described 
by Snook et al. (1992). Briefly, a methanolic 
extract was chromatographed on a silicic acid 
column (Mallinkrodt 100 mesh, activated at 
150 °C, 16 h) using a step gradient of a num-
ber of solvent mixtures. The proper fraction 
con tain ing scopolin was re-chromatographed 
on a pre par a tive reverse-phase column (Wa ters 
Prep-Pak 500 material) and eluted isocrati-
cally with 35% MeOH-H2O). This procedure 
yield ed scopolin with a purity great er than 
95%. How ev er, preliminary experiments using 
seed ger mi na tion assays showed un ex pect ed ly 
high inhibition. The scopolin was redissolved 
in methanol, an equal amount of acetonitrile 
was added, and the solution was evaporated to 
dryness. This procedure ap par ent ly removed 
tightly bound water. Scopolin could now be 
crystallized from MeOH. High-performance 
liquid chromatography (HPLC) procedures, 
the same as used for quantitative analyses, 
and de scribed below, were used to check for 
pu ri ty. Purity of scopolin obtained in this man-
ner was estimated to be >99%.

The aglycone scopoletin was purchased 
from Sigma (St. Louis, Mo.) and used as 
received (purity 99% or greater).

HPLC analysis of scopolin and scopoletin. 

Samples (200 mg) were weighed into 13 ×100
mm teflon-lined, screw-capped test tubes and 
2.0 mL of methanol added, containing 0.08 mg 
of crysin (recrystallized from amyl alcohol) as 
internal standard. The test tubes were ultrasoni-
cated for 20 min (ice-cooled), cen tri fuged, and 
filtered through 0.45-µm Nylon 66 membrane 
filters into autoinjector vials. Aliquots of 20 µL 
of the solution were analyzed by reversed-phase 
HPLC using a H2O/MeOH linear gradient from 
10% to 90% MeOH in 35 min, a flow rate of 1 
mL·min–1 and detection at 340 nm. Each solvent 
contained 0.1% H3PO4. Response factors were 
de ter mined with pure authentic compounds. 
Quantitation was based on the internal standard 
(chrysin) and peak identification was based on 
co-chro ma tog ra phy of authentic compounds 
(spik ing) and spectral analysis.

Results

Effects on germination of prosomillet 
seed. The con cen tra tion response curve for 
scopoletin showed a pattern generally seen 
for allelopathogens (Fig. 1). The minimum 
in hib i to ry con cen tra tion (MIC) was 300 
µg·mL–1 scopoletin; below this concentration 
stimulation was apparent. Fifty percent inhibi-
tion (IC50) extrapolated from the regression line 
was 610 µg·mL–1. The glycoside scopolin was 
not inhibitory up to 800 µg·mL–1, the highest 
concentration tested.

Effects on mycelial growth of pathogenic 
fungi. In comparison with the controls, all con-
cen tra tions of scopoletin inhibited Fusar i um 
oxysporum and Rhyzopus stolonifer, and con-
cen tra tions of 50 µg·mL–1 and higher inhibited 
Fusarium solani and Lasiodiplodia theobro-
mae (Fig. 2A–D). The IC50 values extrapolated 
from regression lines were 190, 100, 160, 
and 120 µg·mL–1 for F. solani, F. oxysporum, 
R. stolonifer, and L. theobromae, respectively. 
Fusar i um oxysporum was also inhibited by 
scopolin (IC50 2000 µg·mL–1). Growth of the 
other three patho gens was not different from 
the controls at scopolin con cen tra tions up to 
2000 µg·mL–1 (data not pre sent ed).

Effects on total live weight and survival 
of diamondback larvae. Total live weight, 
ex pressed as percent control, showed a sharp 
decline at scopoletin concentrations >2500 
µg·g–1 diet after 6 d (Fig. 3A). The extrapo-
lated IC50 was 4100 µg·g–1 diet. Survival was 
negatively cor re lat ed with scopoletin con cen -
tra tions. After 6 d of ex po sure, 50% of the 
larvae died (LD50) when the con cen tra tion of 
scopoletin was 8300 µg·mL–1 diet (Fig. 3B). 
Scopolin was bio as sayed at concentrations up 
to 2500 µg·g–1 diet, the highest concentration 
that remained in so lu tion. This concentration is 
25× higher than the highest concentration we 
found in sweetpotato storage roots. No effects 
were observed on larval survival or on total 
live weight after 6 d.

Concentrations of scopolin and scopoletin 
in periderm and cortex tissues of 14 sweetpo-
tato clones. The concentrations of scopoletin 
ranged from 0 to 103 µg·g–1 dry weight of 
periderm and from 5.8 to 35.6 µg·g–1 dry
weight of cortex tissue (Table 1). Scopolin 
concentrations ranged between 50.7 to 773 
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µg·g–1 dry periderm and between 98.9 and 588 
µg·g–1 dry cortex tissue. In addition, peri d erm 
“densities” (mg·cm–2), thickness of the cortex, 
water content, and con tents of scopolin and 
scopoletin on a fresh weight basis are listed 
in Table 1.

Discussion

Earlier research showed that insect re sis -
tance factors occurred primarily in the peri d erm 
and cortex tissues of sweetpotatoes (Peterson 
and Schalk, 1990; Schalk et al., 1986), Stele 
tissue which comprises most of the storage 
root played a minimal role, or in some cases 
none at all. In preliminary experiments with 
sweetpotato pathogenic fungi we observed the 
same pattern (un pub lished data). We there fore 
limited the chemical analyses to periderm and 
cortex tissues. In addition to con cen tra tions of 
defense chemicals, the thickness of the tissues 
in which these chemicals occur may play a role, 
since for example, insects that can sur vive on 
stele tissue would have to “con sume” their way 
through the periderm and cortex. Also, when 
considering al lelo path ic sup pres sion of weeds, 
the total amount of active chem i cals released 
would be the most rel e vant pa ram e ter. For these 
reasons the thickness and mois ture content of 
the cortex and the density of the periderm were 
measured (Table 1). The water content of the 
periderm is dif ficult to de ter mine because the 
tissue dries rapidly when sep a rat ed from the 
root. However, the thick ness expressed as 
mg·cm–2 dry periderm tis sue (Table 1) allows 
the calculation of amount of chemical on a root 
surface area basis. The bioassays employed in 
the research re port ed here are similar to those 
used previously (Harrison et al., 2001; Jack son 
and Peterson, 2000; Peterson et al.,1998, 1999, 
2002) al low ing estimation of relative contribu-
tions the various chemical com po nents may 
make in specific defense roles.

The chemical data presented in Table 1 
show concentrations which may be expected 
under low stress conditions. It is not known 
what levels may be attained under conditions 
of specific high stresses. These parameters 
are under current investigation. If, however, 
con sti tu tive levels reflect in duc ible ones (Best, 
1936; Martin, 1957), Table 1 shows that large 
differences in inducible con cen tra tions can 
be expected and breeding potentials may be 
fa vor able. For breeding pur pos es, data for the 
relative concentrations of defense chem i cals 
are useful and the use of the same clones in 
our research allows comparisons of relative 
con tri bu tions these chemicals may make. The 
absence of scopoletin in the periderm of most 
clones suggest that this compound is syn the -
sized in the cortex.

An additional complication arises when 
considering the roles of scopolin. The results 

Fig. 1. Inhibition of prosomillet seed germination by scopoletin and scopolin in a petri dish bioassay. 
Vertical bars represent standard errors of the means.

Fig. 2. (A–D) Growth of sweetpotato root rotting 
fungi, Fusarium solani, Lasiodiplodia theobro-

mae, and Rhyzopus stolonifer, in re sponse to sco-
poletin and Fusarium oxysporum in response to 
scopoletin and scopolin in po ta to dextrose agar 
medium in a petri dish bioassay. Vertical bars 
represent standard errors of the means.
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Table 1. Content of scopolin and scopoletin in periderm and cortex tissue, density of peri d erm, and thickness and dry matter content of cortex tissues of 14 
sweetpotato clones.

Peri d erm Cortex
Scopolin Scopoletin

Densityz content content Thickness DMy Scopolin Scopoletin
Clone (mg·cm–2) (µg·g–1 DW) (µg·g–1 DW) (mm) (%) (µg·g–1 DW) (µg·g–1 FW) (µg·g–1 DW) (µg·g–1 FW)
Beauregard 2.01 138.0 0.0 3.36 13.41 103.61 13.86 6.51 0.87
Caro li na Bunch 0.44 73.2 0.0 3.20 12.03 234.70 28.22 18.88 2.27
Excel 2.76 138.0 0.0 3.27 14.28 302.73 43.23 12.66 1.81
Jewel 2.13 82.2 0.0 3.82 16.57 143.97 23.96 13.16 2.19
PI 399163 2.08 773.0 0.0 3.65 32.87 98.93 32.43 12.69 4.16
Regal 1.19 571.0 0.0 5.56 16.69 587.75 98.18 28.23 4.72
SC1149-19 1.97 50.7 51.9 4.34 17.56 96.42 16.95 10.65 1.87
Sulfur 1.58 93.3 103.0 3.47 19.46 93.10 18.14 9.13 1.78
Sumor 2.22 110.0 0.0 4.45 19.36 76.73 14.86 5.81 1.12
Tinian 2.59 353.0 0.0 2.96 18.82 446.20 97.86 32.02 7.02
W 274 0.39 179.0 0.0 4.68 21.48 109.05 21.19 21.27 4.13
TIS 80637 1.55 334.0 0.0 4.95 12.78 182.18 23.29 9.09 1.08
TIS 9101 2.48 77.6 0.0 4.13 23.47 157.70 37.03 25.21 5.92
TIS 70357 1.99 112.0 80.6 3.38 18.40 132.57 30.52 35.59 8.19

LSD0.05
x 0.22 --- --- 0.21 2.10 --- ---

zPeriderm dry weight per cm2 of root sur face area.
yDry matter.
xLSD0.05 for comparing means within a column.

of bio as says reported here show little if any ef-
fect at relatively high concentrations. Snook et 
al. (1992) showed that glycosilated coumarins, 
including scopolin, did not inhibit the growth 
of Phytophthora parasitica var. nicotianae;
the aglycones, how ev er, were ac tive. Most 
phe no lics in plants occur in the water-soluble 
glycosidic or other conjugated form (Harborne, 
1977) and are as such not harm ful to the tissues 
in which they occur (Stenlid, 1970). The glyco-
sidic linkage may be broken in the plant upon 
leaf senescence or prior to excretion (Harborne, 
1977) or by -glu cosi dase activity produced by 
a fungal agent (Oku, 1959). This may explain 
our ob ser va tion that scopolin was active against 
F. oxysporum.

Scopoletin inhibited proso-millet seed ger-
mi na tion only slightly (IC50 610 µg·mL–1) as 
compared to resin glycosides from the peri d erm 
(IC50 11 µg·mL–1; Peterson and Harrison, 
1991). It is not expected that scopoletin and 
its glycoside, when released from decaying 
sweetpotato tissue in the field, play significant
roles in suppressing surrounding weeds.

Previous research showed that sweetpota-
toes contain various chemical com po nents that 
inhibit mycelial growth of the fungi used in this 
study (Harrison et al., 2001). The data show 
that the constitutive levels of scopoletin, on a 
fresh weight basis, are low (Table 1). How ev er, 
the combined con cen tra tions of scopolin and 
scopoletin exceed the IC50 values for scopoletin 
(Fig 2) in a few clones. Considering that the 
reported con cen tra tions are constitutive, it is 
possible that they are important in defense 
against fungal patho gens if stress induces the 
accumulation of higher levels.

The concentration–activity plot for total 
live weight of di a mond back larvae exposed to 
scopoletin shows a strong neg a tive correlation 
(Fig. 3); however, the concentrations needed 
for effective antibiosis are above 2000 µg·mL–1.
It should be noted that sublethal dosages may 
have chronic negative effects, as was shown 
for sweetpotato resin glycosides (Jack son and 
Peterson, 2000).

Fig. 3. (A–B) Growth and mortality of diamondback moth larvae in response to scopoletin in an artificial
diet. Vertical bars represent standard errors of the means.
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In conclusion, constitutive levels of scopo-
lin and scopoletin in some sweetpotato germ-
plasm sources were adequate to in ter fere in 
vitro with mycelial growth of F. oxysporum,
F. solani, L. theobromae, and R. stolonifer.
Scopoletin inhibited germination of proso-
millet seed and displayed antibiosis against 
diamondback larvae but at concentrations 
high er than the constitutive levels occurring 
in the 14 clones analyzed. We propose that 
cor tex scopolin and scopoletin concentrations 
may be useful as quantitative chemical mark-
ers for sweetpotato gen o types with disease 
re sis tance.
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