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Capsaicinoid Inheritance in an Interspecific
Hybridization of Capsicum annuunx C. chinense
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ABsTRACT. Pungency, caused by the presence of capsaicinoids, is a major quality-determining factor in ch@ajsicum

L. sp.) The inheritance of nordihydrocapsaicin, capsaicin, dihydrocapsaicin, isomer of dihydrocapsaicin, and
homodihydrocapsaicin has not yet been determined. Generations mean analysis revealed that additive, dominance, and
interaction effects were significant for capsaicin, dihydrocapsaicin, and isomer of dihydrocapsaicin in an interspecific
hybridization of C. annuumL. x C. chinenselacq. A simple additive-dominance model was sufficient to explain the genetic

variation for nordihydrocapsaicin and homodihydrocapsaicin. Except dinydrocapsaicin and isomer of dihydrocapsaicin S
in the BCP, family, the values of backcross families shift toward the recurrent parents. Because of the significant additive §
gene effect and the tendency of the values of the capsaicinoids at backcross families to shift toward the recurrent parents, 8
repeated backcrossing and selection will increase and decrease (depending on the recurrent parent) the capsaicinoid §
content. Positive genetic correlations were observed between the capsaicinoids and the values ranged from 0.4 t0 0.8. The =
estimated number of effective factors were 0.4 for nordihydrocapsaicin, 0.6 for homodihydrocapsaicin, 0.9 for isomer of S
dihydrocapsaicin, 1.1 for dihydrocapsaicin, 2.8 for total capsaicinoids, and 6.2 for capsaicin. Different gene actions and =
a different number of effective factors involved in the capsaicinoids inheritance imply that different genes are controlling S
the synthesis of each capsaicinoid. =
Pungency is a major quality-determining factor in chileg- A genetic mechanism for capsaicinoid content has not yet beenq3D

sicumsp.) and is caused by the presence of one or more of theld#rmined (Ishikawa et al., 1995). Early study using organolep- &
capsaicinoids (Kobata et al., 1998). A chile sample may contaitests suggested that the presence or absence of pungency i§
partially or all these capsaicinoids. Krajewska and Powers (1988htrolled by a single dominant gene (Deshpande, 1935). Studies@
reported a linear relationship between pungency and the topmhntifying the amount of pungent compounds (total
amount of capsaicinoids. Therefore, the total pungency valueapsaicinoids) using chromatography revealed that the inherit- :
a given sample is obtained by adding the pungency values ofahee of the total capsaicinoid content is under polygenic control
individual capsaicinoids. Total capsaicinoid content in chilgith transgressive segregation in thegEneration (Gill et al.,
varies from zero to more than 300,000 Scoville Heat Unit973; Ohta, 1962). Ishikawa et al. (1995) reported 10 times
depending upon genotype (DeWitt and Bosland, 1993). greater total capsaicinoid content indfants than the pungent
Krajeska and Powers (1988) reported that humans perceyaeent. In the Fgeneration, high capsaicinoid level was a domi-
each capsaicinoid differently, i.e., capsaicin, dihydrocapsaicmgnt trait (Ahmed et al., 1982; Ohta, 1962). Using generation
and homodihydrocapsaicin cause a very irritating sensatiomiean analysis, Ahmed et al. (1982) reported that the estimate o
contrast to nordihydrocapsaicin which causes the least irritatgene effects for additive, dominance, and dominandemi-
sensation. Therefore, depending on the proportion of specifamce components were significant for total capsaicinoid content.
capsaicinoid present in the chile sample, the sensation of th&enetic studies for individual capsaicinoids have not been
product could vary. These marked differences in the perceptiogonducted. Understanding the mode of inheritance for individua
the capsaicinoids signify the importance of considering eacdpsaicinoids will enable breeders to manipulate capsaicinoi
capsaicinoid separately. The array and relative quantity of ingiefiles more effectively. Knowledge of the inheritance of the
vidual capsaicinoids in a given chile sample is defined agrait and factors (genotypic and environmental) influencing its
capsaicinoid profile. expression is important for successful breeding of chile for
Capsaicinoids are important in both the pharmaceutical arapsaicinoid content. Therefore, the objective of this research 3
food industries. Capsaicin is a counter-irritant against pain (Sicutesis to determine the mode of inheritance for nordihydrocapsaicin, &
et al.,, 1990) and dihydrocapsaicin protects against increasafsaicin, dihydrocapsaicin, isomer of dihydrocapsaicin, and
cholesterol levels in guinea pigs (Negulesco etal., 1989). Spedificnodihydrocapsaicin in@. annuunx C. chinenséybridiza-
pungency levels must be maintained for food manufacturergitm.
reliably label food products as mild, medium, and hot. Therefore,
cultivars must have a pungency level within a specific range to Materials and Methods
have commercial value. Moreover, progress in improving or
manipulating the pungent property depends on the knowledge oPLanT MATERIAL . A highly pungent parent (200,000 Scoville
the genetic mechanisms for this trait. Heat Units (SHU))C. chinenseHabanero’, was hybridized to a
very low pungent parent (420 SHU), P1 298@&i&nnuunfrom
Received for publication 22 Nov. 1999. Accepted for publication 26 Feb. 2000: a',n' Because the generation me?‘n analysis is used to.analyze
A contribution of New Mexico State University Agricultural Experiment Statio)YPrids between two parents that differ as much as possible for
Las Cruces. The cost of publishing this paper was defrayed in part by the payrtieetcharacter under analysis (Cherif and Harrabi, 1990), these two
of page charg_es. Under postal regulatio_ns, this paper therefore must be hij@wotypes, that are extremes for high and low capsaicinoid
markedadvertisemensolely to indicate this fact. content, were selected for hybridization.
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controlled greenhouse with an average daily maximum tempgBulloch and Neher, 1980). The average daily maximum tem-
ture of 29°C and average daily minimum temperature of@8 perature of the LPSRC during the growth period wa¥23and
plants of PI 298646 and ‘Habanero’ were grown and evaluate@dt@rage daily minimum temperature was°@C4 Seeds of each
confirm capsaicinoid levels and to observe the uniformity of eafemily were sown in the greenhouse and seedlings were trans-
line. A single plant of each selected parent was grown in a 1.gEnted to the field 7 weeks after sowing. As in the screen house
L white plastic pot and used for hybridization. The growingxperiment, a randomized complete block design was used and
medium was 1 peat :1 silica sand : 1 sandy loam soil (by volunegch treatment was planted in two blocks with variable numbers
In each pot, 18 g of a slow-release fertilizer (Osmocote 14HWfplants per plot and family. Total number of plants evaluated in
4.2P-11.6K; Scott’'s-Sierra Horticultural Products, Marysvilleach family were, 27, 24, 22,16, 12, and 6 fpBEPR,, BCP,, P,,
Ohio) was topdressed at transplanting and again at floweringPatand F, respectively. Individual plants were spaced 30 cm
the white bud stage, flowers were emasculated and hand-palithin rows and 100 cm between rows. Standard growing prac-
nated on the same day. The pollinated flowers were labeled witles for southern New Mexico were used (Bosland, et al., 1994).
the hybridization date and parent names. TranH the parental The field was furrow irrigated as needed, usually at 7- to 10-d
lines were grown in the greenhouse to prodycBEPR, (F,x high intervals. Mature red succulent fruits were harvested from the
parent), and BCHF, x low parent) seeds. Because of sterilityfirst four node positions and then bulked per plant for analysis.
poor seed set, and poor seed germination, obtaining large num- ABorATORY ANALYsIS. The method as described by Collins et
bers of plants was difficult in this interspecific cross and tla (1995) to extract, separate, and quantify capsaicinoids using
experiment was conducted with limited numbers of plants in edafh-performance liquid chromatography (HPLC) was followed.
family. Although reports (Subramanya, 1983; Tanksley afthe HPLC data were transformed to parts per million (ppm) or
Iglesias-Olivas, 1984) suggested that the deviation from ting-kg. Conversion to Scoville Heat Units can be made by
normal Mendelian segregation is commonin interspecific crossesltiplying ppm or mg-kg by a factor of 15. The only
of Capsicum Shuh and Fontenot (1990) reported an agreemeapsaicinoids detected in the test populations and studied in thi
between the results of interspecific and intraspecific hybridizavestigation were nordihydrocapsaicin, capsaicin, dihy-
tion of Capsicunfor inheritance of leaf pubescence. Therefordrocapsaicin, isomer of dihydrocapsaicin, and homodihydro-
itwas assumed in this experrmentthat inheritance of capsaicinaigsaicin. The sum of these capsaicinoids, i.e., total capsaicinoid?
can be determined by using interspecific hybrids. content, was also evaluated. Because research results (Ahmed e%
SCREENHOUSE EXPERIMENT . In 1997, B, P, F;, I, BCPR, and al., 1982; Gilletal., 1973; Ishikawa et al., 1995; Ohta, 1962) have & 5}
BCP, populations were evaluated in a randomized comple&ported only total capsarcrnord content, it was considered also in &
block design under a screen house at the Fabian Garcia Scidmsenalysis for possible comparison.
Center, Las Cruces, New Mexico. The average daily maximumDATA aNALYSES. Homogeneity of error variance across the two
temperature of the screen house during the growth period was®@ronments, screen house and field, was tested by the F tesE
°C and average daily minimum temperature w1l 8radiance (Gomez and Gomez, 1983) and none of the error mean square%
in the screen house was 50% of the open field. Seeds of amete significant for any of the capsaicinoids. Combined analyses S
family were sown in the greenhouse and seedlings were trasfsvariances for families across the two environments were @
planted to 1.25-L white plastic pots in the screen house 4 wepksformed to determine family environment interaction for
after sowing. Each treatment was planted in two blocks and &@aeh capsaicinoid using the GLM procedure of SAS (SAS Inst.,
number of plants per treatment and block were variable. The total, 1996). Families were considered as fixed effects whrle
number of plants evaluated in each family were 15, 14, 10, 9efyironments were random effects. Significant levels were deter-
and 6 for i, BCR,, F, BCP, P,, and R, respectively. The growing mined as suggested by Mcintosh (1983) for combined analysis. 5
mediumwas 1 peat: 1 silica sand : 1 sandy loam soil (by voluniggcause there was not a significant difference among family
In each pot, 18 g of a slow-release fertilizer (Osmocote 14HRrvironment interactions (Table 1), data of the screen house and(\;
4.2P-11.6K; Scott's-Sierra Horticultural Products) was topdresdiedd experiments were combined for generation mean analysis. 3
at transplanting and again at flowering. Seedlings were watefda: combined number of plants per family were 42, 36, 33, 23, ga
twice daily to maintain optimum growth. Mature red succulet8, and 16 for ; BCR,, BCPR, P, P,,andF,, respectively. Mean,
fruits were harvested from the first four node positions and theariance, and standard error of the i, BCR, BCPR,, and the
bulked per plant for analysis. parents were determined using procedure means of the SAS@
FiELp exPERIMENT . In 1998, K, F,, BCP, and BCR popula- program. Calculated means and variances were used to estrmate,»
tions were evaluated along with their parents under field contlie midparent (m), additive [d], and dominance [h] gene effects &
tions atthe Leyendecker Plant Science Research Center (LPSBE)described by Rowe and Alexander (1980) following the
12 km south of Las Cruces, New Mexico on glendale loam swiethod for three-parameter model of Mather and Jinks (1977).
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Table 1. Mean squares for total capsaicinoids (CAPSD), capsaicin (CAP), dihydrocapsaicin (DH), nordihydrocapsaicin (NDH)f isome
dihydrocapsaicin (ISO), and homodihydrocapsaicin (HD) from six chile families tested across two environments.

Source of

variation df CAPSD CAP DH NDH ISO HD
Environment (E) 1 4248304 769436° 909095 17268° 5650° 573
Block (environment) 2 418050 222913 21752 302 457 404
Family (F) 5 91695983 33500768 14127379 93457 12243 4884"
FxE 5 1162098 291081° 318149° 6771° 743 212%
Error 10 1457126 537682 255740 2263 730 114

Ns®* Nonsignificant or significant & < 0.05 or 0.01, respectively.
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Table 2. Estimated variance components for total capsaicinoids (CAPSD), capsaicin (CAP), dihydrocapsaicin (DH), nordilsidri¢Bpha
isomer of dihydrocapsaicin (ISO), and homodihydrocapsaicin (HD).

Source of

variation CAPSD CAP DH NDH ISO HD
Environment (E) 100919.3 -48520.0 26121.1 494.3 310.0 -13.1
Family (F) 90533886.0 33209687.0 13809230.0 86687.3 11499.5 4672.1
FxE -147514.8 -123300.5 31204.6 2254.0 6.6 48.8

Adequacy of the additive-dominance model was determinedHtyytwo different methods: k = 0.25 (0.75 — 04/ (0%F, —02F;)
x2test with three degrees of freedom and was accefeddf05 (Burton, 1951) an#d = D%8(c?F, —o?F,) (Castle, 1921), where h
(nonsignificanty? value). The deviation from zero was tested F, — P; D = P, — R/P,— P,, k = minimum number of effective
using the normal deviate table for each parameter as suggestdddigprs, P= mean of the highest capsaicinoid content pargnt, P
Mather and Jinks (1977). When the three-parameter model wanean of the smallest capsaicinoid content pargntpfean of
inadequate (significang value), the interaction terms (additivethe F population, = mean of the fpopulationg?F, = variance
x additive [i], additivex dominance [j], and dominaneedomi- of the F population, and?F, = variance of the fpopulation.
nance [l]) were computed (Mather and Jinks, 1977). The genetic
parameters (m, [d], [h], [i], [i]. and [I]) were tested for significance Results
using unpaired test. Genetic correlation was determined using
the following formula (Burton, 1951): genetic correlation = Results of combined analyses of variances for families across §
(cvXYF,—cvXYFy)/((02XF,—02XF,) (0?YF,—0%YF,))¥2, where the two environments indicated that, except for dihydrocaposaicin, =
cvXYF,= covariance of capsaicinoids X and Y ingéneration, there were no significant differences between environments. The g
cvXYF, = covariance of capsaicinoids X and Y irgéneration, family x environment interactions for each of the capsaicinoids 3
02XF, = variance of capsaicinoid X in, §enerationg?XF, = were also nonsignificant (Table 1). When the estimated variance
variance of capsaicinoid X in Generationg?YF, = variance of components of family, environment, and familgnvironment
capsaicinoid Y in F generation, and?YF,; = variance of interactions were examined, the proportion of the variances for £
capsaicinoid Y in Fgeneration. the families were97% for each of the capsaicinoids (Table 2).
Environmental variancectE) and broad sense heritabilityTherefore, the influence of environment and the interactions were
(H2) were estimated using the following formula (Ito andonsidered negligible in this study.
Brewbaker, 1991): = (0%, —0%E)/0?F,, whereo?E =1/40?P, The capsaicinoid content of the parents differed significantly, <
+ 0P, + 2 0%F,), 0%F, = variance of the fpopulation,0?P, = as was expected, with ‘Habanero’ having the highest content 5
variance of the high capsaicinoid content pareif, = variance (Table 3). For the fprogeny, the means of total capsaicinoids, -
of the low capsaicinoid content parent, ad, = variance of the dihydrocapsaicin, nordihydrocapsaicin, and isomer of S
F, population. dihydrocapsaicin were higher than the midparent value, indicat- ©
The number of effective factors (k), defined as the numberin§ partial dominance toward the highest parent. In contrast, the -
gene pairs in which two true breeding lines differ (Mather afdmeans for capsaicin and homodihydrocapsaicin were less thang
Jinks, 1977), involved in capsaicinoid inheritance was estimatbd midparent indicating partial dominance toward the lowest ﬁ
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Table 3. Capsaicinoid content (mesasg) for P, ‘Habanero’, B (Pl 298646), and their,FF,, BCP, (F, x P,), and BCB (F, x P,). f\)
Content (mg-kd) No. of S

Family CAPSD CAP DH NDH ISO HD plants ‘ooz
P, 13032+ 555 7819+ 414 4574+ 175 377+ 30 163+ 13 99+ 7 18 i
BCP, 9336+ 427 4828+ 323 3971+ 194 384+ 42 85+ 17 67+ 9 33 <.
F, 7116+ 460 2437 190 4168t 260 359+ 27 114+ 7 37+ 3 16 i_i
F, 4554+ 511 1528t 210 2606t 304 311+ 40 66+ 11 44+ 7 42 &
BCP, 1490+ 333 426+ 99 880+ 200 138+ 32 32+ 7 14+ 3 36 §
P, 24+ 4 6+2 9+ 3 3+x0 3+x0 3+x0 23 &
Midparent 6528 3913 2292 190 83 51 ?

ZCAPSD = total capsaicinoids, CAP = capsaicin, DH = dihydrocapsaicin, NDH = nordihydrocapsaicin, ISO = isomer of dihydmcayusHibi
= homodihydrocapsaicin

Table 4. The range of total capsaicinoids (CAPSD), capsaicin (CAP), dihydrocapsaicin (DH), nordihydrocapsaici (NDH) dégymierazpsaicin
(1SO), and homodihydrocapsaicin (HD) in the parenisa(fl B) and segregating families (BGRBCP,, and E).

Content (mg-kd)

Family CAPSD CAP DH NDH ISO HD

P, 15-107 3-36 3-62 3-3 3-3 3-3
BCP, 15-5878 3-2069 3-3651 3-660 3-163 3-57

F, 15-10091 3-5637 3-6784 3-904 3-291 3-208
BCP, 4187-14902 2200-9121 1630-6327 77-925 3-379 3-220
P 9375-17792 5325-10907 32616149 240-782 71-268 44-190

1
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Table 5. Joint scaling test and estimatsg)with three-parameter model using six families mean for total capsaicinoids (CAPSD), capsaicin (CAP),
dihydrocapsaicin (DH), nordihydrocapsaicin (NDH), isomer of dihydrocapsaicin (ISO), and homodihydrocapsaicin (HD) cor288646°1
X ‘Habanero’ hybridization.

Parametér CAPSD CAP DH NDH ISO HD

m 6410 + 236 3608 + 165 2282 +81 194 + 14 75 6 51" + 3

[d] 6386 + 236 3602 + 165 2272 +81 191" + 14 72 +6 48" +3

[h] —939 + 465 —2109 + 232 1111 + 220 1617 +29 23 +9 16"+ 4

X2 34.8 63.4 26.3 2.6 21.2 3.3

P <0.005 <0.005 <0.005 0.50-0.25 <0.005 0.50-0.25

“m = midparent, [d] = additive, and [h] = dominance.
™ Significant from zero a® < 0.05 or 0.01, respectively, based on normal deviates table.

Table 6. Joint scaling test and estimatsg) with six-parameter model using six families mean for total capsaicinoids (CAPSD), capsaicin (CAP),
dihydrocapsaicin (DH), and isomer of dihydrocapsaicin (ISO) content in Pl 2886#hanero’ hybridization.

Parametér CAPSD CAP DH ISO

m 3090+ 2330 —-486t 1097 3012+ 1339 113+ 56
[d] 6504" + 278 3907 + 207 2282 +87 80" +6
[h] 1829+ 5308 5130+ 2710 —2782 2972 -188t 141
[i] 3438+ 2314 4398 + 1077 721 1336 30+ 56
[l 2685 + 1217 991+ 792 1617 + 584 52+ 39
[n 2197 + 3166 —2207% 1686 3938 +1737 189+ 87

“m = midparent, [d] = additive, [h] = dominance, [i] = additivadditive, [j] = additivex dominance, and [I] = dominaneedominance.
™ Deviation from zero is significant &< 0.05 and 0.01, respectively, according to unpaditesit.

parent (Table 3). The values of both backcross families shiftegirocapsaicin the minimum number of effective factor was
toward the recurrent parents, except for dihydrocapsaicin astimated as 0.4.
isomer of dihydrocapsaicin in the BCRamily. The broad sense heritability estimates for the capsaicinoids
The ranges of the capsaicinoid content for the five families aeanged from 43% for capsaicin (the lowest) to 85% for
presented in Table 4. When the capsaicinoid amounts of imairdihydrocapsaicin and homodihydrocapsaicin (the highest). The-
vidual plants were examined in segregating families, they shovweditability estimate was 72% for total capsaicinoids (Table 7).
a continuous variation. Thus, it was not possible to classify themGenetic correlation coefficient values for each pair of <
into distinct classes. Furthermore, the frequency distributioapsaicinoids are presented in Table 8. High genetic correlation g
graph of the backcross families was skewed toward the respective
recurrent parents (data not presented). Some plants with highgie 7. Estimate of the minimum number of effective factors involved
nordihydrocapsaicin, dihydrocapsaicin, isomer of dihy- intotal capsaicinoids (CAPSD), capsaicin (CAP), dihydrocapsaicin
drocapsaicin, and homodihydrocapsaicin content than the highDH), nordihydrocapsaicin (NDH), isomer of dihydrocapsaicin (1ISO),
parent were observed in BC&nd F, families. and homodihydrocapsaicin (HD) inheritance and broad-sense herita-
The joint three-parameter scaling test indicated that an addiPility in Pl 298646x ‘Habanero” hybridization.
tive-dominance model was adequate to explain the variation7or
only nordihydrocapsaicin and homodihydrocapsaicin, but not
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adequate for estimating the genetic parameters for total = Burton Castle Heritability
capsaicinoids, capsaicin, dihydrocapsaicin, nor for an isomefc@Psaicinoids  (1951) (1921) Avg (%)
dihydrocapsaicin based on estimateg¢fable 5). The additive CAPSD 2.8 2.8 2.8 72
and dominance components of the genetic parameter were Sftf? 6.5 6.0 6.3 43
nificantly different from zero. Further analyses using a joint si¥: 13 0.9 11 82
parameter model found that most of the genetic parametersNBf 0.4 0.3 0.4 85
total capsaicinoids, capsaicin, dihydrocapsaicin, and isomer <SP 0.9 0.8 0.9 76
dihydrocapsaicin deviated from zero (Table 6). The capsaiHP 0.6 0.6 0.6 85

content showed significant additive [d], dominance [h], an@iean of the two methods.

additivex additive [i] effects. Dihydrocapsaicin had significant

additive [d], additivex dominance [j], and dominaneedomi- Table 8. Genetic correlation coefficients for pairs of capsaicinoids from
nance [l] gene action. For total capsaicinoids, significant additivehybridization of Pl 290864& ‘Habanero’.

[d] and additive<dominance [j] and for isomer of dihydrocapsaicir

significant additive [d], and dominanesedominance [l] effects . NDH CAP DH ISO HD
were observed (Table 6). NDH %4 .

Results of the Burton (1951) and the Castle (1921) method 0 -8 06 L
estimating the number of effective factors are reasonably clos 0' c 0. 2 0.6 L
agreement for each capsaicinoid (Table 7). The number of effé¢- 0'8 0-6 0-6 o4 L

tive factors controlling the individual capsaicinoids was variable.
For example, the two methods estimated consistently that cap®#pH = nordihydrocapsaicin, CAP = capsaicin, DH = dihydrocapsaicin,
cin had more than six effective factors, while for nordiSO = isomer of dihydrocapsaicin, and HD = homodihydrocapsaicin.
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values (0.8) were observed between nordihydrocapsaicin aagsaicinoids, i.e., neutralizations of the effective factors.
dihydrocapsaicin; and between homodihydrocapsaicin andThe broad-sense heritability of 72% estimated for total
nordihydrocapsaicin. The lowest genetic correlation value, Océpsaicinoids in this study was lower than an earlier report of 98%
was observed between capsaicin and nordihydrocapsaicin; (&H et al., 1973). Heritability estimates could vary depending on
tween isomer of dihydrocapsaicin and capsaicin; and betwdleamethods used to calculate the estimate, variation in the genetic

homodihydrocapsaicin and isomer of dihydrocapsaicin. material tested, and the environment. When individual
capsaicinoids were examined, except for capsaicin, the heritabil-
Discussion ity values were high. A high heritability value indicates a high

efficiency of selection for improving the trait.

All types of digenic epistasis were shown to be important in Martinez and Foster (1998) reported that although the small
affecting inheritance of capsaicin, dihydrocapsaicin, and isonoerrelation coefficients are statistically significant, the values
of dihydrocapsaicin. However, a generalization could not below 0.4 have little practical significance because only a small
made, because the type of gene action varied among capsaicinpa@$ion of the total variation is accounted. Therefore, the genetic
The results suggest that the digenic model with no epistasisrelation values observed between capsaicin and nordihy-
describes accurately the quantitative inheritance for nordrocapsaicin; isomer of dihydrocapsaicin and capsaicin; and 5
hydrocapsaicin and homodihydrocapsaicin, but the otheamodihydrocapsaicin and isomer of dihydrocapsaicin were £
capsaicinoids require a model with interactions. The positismall and may be negligible. The high genetic correlation values =
additive x additive [i] estimate for capsaicin suggests that gebetween nordihydrocapsaicin and dihydrocapsaicin; and between§
pairs are in associated forms (Mather and Jinks, 1977), i.e., didynodihydrocapsaicin and nordihydrocapsaicin, indicates a close =
‘Habanero’ contributes the genes for increasing the capsaigenetic relationship between these capsaicinoids. Theseg
content. capsaicinoids have similar chemical structure, except for number =

The transgressive segregates observed for nordihydrocapsaidirgarbons in the chain. The association of the traits in the
dihydrocapsaicin, isomer of dihydrocapsaicin, and hompepulation have significantimpact on selection. For example, the
dihydrocapsaicin contents implied both parents, ‘Habanero’ gnalsitive genetic correlation of nordihydrocapsaicin and
P1298646, have an allele contributing for increasing these tradtyydrocapsaicin imply that selection for high dihydrocapsaicin
This is also shown by having negative additvadditive [i] content results also in selection for high nordihydrocapsaicin
estimates for these capsaicnoids, i.e., the gene pairs are in diguertent or vise versa.
sive form (Mather and Jinks, 1977). In conclusion, differences in gene action and effective factors

Because of the significant additive gene effect and the temay imply that synthesis of each of the capsaicinoids is controlled
dency of the capsaicinoid values at backcross generations to $lyiftlifferent genes. Furthermore, a lack of distinct classes in the 5
toward the recurrent parents, implied that repeated backcrossiegregating families indicates quantitative inheritance explain =
and selection will increase and decrease (depending on ttieevariation in capsaicinoid content. Because of the significant -,
recurrent parent) the capsaicinoid content. Because industidditive gene effect, improvement through repeated backcross-S
needs for chile pungency vary, from low or nonpungent paprikey and selection of desirable recombinants from segregating©
for color to very pungent for pharmaceutical purposes, devel@opulations could be an effective way to increase or decrease thet
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ing high and low pungent chiles is possible either by repeatagpsaicinoid content in chile.
backcrossing or recurrent selection.

A lack of distinct classes for the capsaicinoids studied in the Literature Cited
seg_regatmg .fafn"'?‘s 'mp“e?.q“.""”“ta“"e inheritance may egﬁmed, N.,J. Singh, and K.L. Bajaj. 1982. Genetics of capsaicin content
plain the variation in capsaicinoid content. Therefore, to bettef ' i pepper. Capsicum and Eggplant Nswl. 1:32
understand the quantitative nature of capsaicinoid inheritanggsiand, P.w., A.L. Bailey, and D.J. Cotter. 1994. Growing chiles in
the effective factors (minimum number of genes) were estimategiew Mexico. N.M. State Univ. (Las Cruces) Coop. Ext. Serv. Guide
The effective factor estimates can be used as a guideline #n230.
breeding programs (Kondra and Thomas, 1975). If the effectBaifiloch, H.E. and R.E. Neher. 1980. Soil survey of Dofia Ana County,
different genes in the system are not equal, alleles for increasihgw Mexico. U.S. Govt. Printing Office, Wash., D.C.
the trait are not all concentrated in one parent, and the allelePigiton, G.W. 1951. Quantitative inheritance in pearl mifket{nisetum
decreasing the trait are in another parent, the number of effectigucum). Agron. J. 43:409-417. o
factors estimated will be low (Mather, 1979). Therefore, tffeastle, W.E. 1921. An improved method of estimating the number of

estimates will be unbiased when the following conditions are me%enetic factors concerned in cases of blending inheritance. Science

absence of “nkag.e’ gene effects for one pa“?”t is plus and forééfrif, M. and M. Harrabi. 1990. Generation mean analysis of inherit-
other parent is minus, all genes are equally important, degree gice of resistance to Pyrenophora teres in barley. Plant Breeding
dominance of all plus factors are the same, and an absence1gt:69_74.

nonallelicinteractions (Burton, 1951). Because of the presencesfiins, M., L.M. Wasmund, and P.W. Bosland. 1995. Improved method
interallelic interactions and dispersive form of the genes fofor quantifying capsaicinoids i€apsicumusing high-performance
nordihydrocapsaicin, dihydrocapsaicin, isomer of dihy-liquid chromatography. HortScience 30:137-139.

drocapsaicin, and homodihydrocapsaicin in this study, the e@@Shpande,_ R.B. _1935. Studies in I_ndian ChiIIieS_: IV. Inheritance of
mated effective factors were much lower than could be expectekngency irCapsicumannuumL. Indian J. Agr. Sci. 5:513-516.
However, the number of effective factors estimated for capsaiaguwgg [é-e ?kne(]lleslvgélﬁos'and' 1993. The pepper garden. Ten Speed
and total capsaicinoids supports the idea that the capsaicinoid i e . .

guantitatively inherited traits. The number of effective factors f r'f’EK'S" B.S. Ghai, and J.R. Singh. 1973. Inheritance of amount of

A . . capsaicin in chiliCapsicum frutesceris andC. annuundi.). Indian
total capsaicinoids was lower than that for capsaicin. This coul I Agr. Sci. 43:839-841.

be due to different gene effects observed for individugbmez, K.A. and A.A. Gomez. 1983. Statistical procedures for agricul-

452 J. AvEeR. Soc. HorT. Sci. 125(4):448-453. 2000.

SS900E 981) BIA 1E-80



tural research. Wiley, New York. Chapman and Hall, London.

Ishikawa, 1., J. Taller, S. Sakamoto, Y. Goda, and O. Nunomura. 1989%Intosh, M.S. 1983. Analysis of combined experiments. Agron. J.
The genetic analysis of capsaicinoids conter@aigsicum annuuin., 75:153-155.

C. chinensdacq. and their backcross generation, p. 83-85. In: Proc NEgulesco, J.A., C.L. Lohse, E.E. Hrabovsky, M.T. Boggs, and D.H.
Eucarpia mtg. on Genet. and Breeding of Capsicum and Eggplant. 2Davis. 1989. Dihydrocapsaicin protects against serum hyperlipidemia
25 Aug., Budapest, Hungary. in guinea pigs fed a cholesterol-enriched diet. Artery 16:174-188.

Ito, G.M. and J.L. Brewbaker. 1991. Genetic analysis of pericafhta, Y. 1962. Physiological and genetical studies on the pungency of
thickness in progenies of eight corn hybrids. J. Amer. Soc. Hort. ScCapsicum V. Inheritance of pungency. Jpn. J. Genet. 37:169-175
116:1072-1077. (English summary).

Kobata, K., T. Todo, S. Yazawa, K. lwai, and T. Watanabe. 1998. NoRzwe, K.E. and W.L. Alexander. 1980. Computations for estimating the
capsaicinoid-like substances, capsaite and dihydrocapsaite, from tgenetic parameters in joint-scaling tests. Crop Sci. 20:109-110.
fruits of a nonpungent cultivar, CH-19 sweet, of pep@apsicum SAS Inst., Inc. 1996. SAS software release 6.12. SAS Inst., Inc., Cary,
annuumL.). J. Agr. Food Chem. 46:1695-1697. N.C.

Kondra, Z.P. and P.M. Thomas. 1975. Inheritance of oleic, linoleic, adituteri, F., M. Fanciullacci, M. Nicolodi, P. Geppetti, B.M. Fusco, S.
linolenic acids in seed oil of rapesd&@dssica napuan. J. Plant Sci. Marabini, M. Alessandri, and V. Campagnolo. 1990. Substance P
55:205-210. theory. A unique focus on the painful and painless phenomena of

Krajewska, A.M. and J.J. Powers. 1988. Sensory properties of naturakbyuster headache. Headache 30:69-79.
occurring capsaicinoids. J. Food Sci. 53:902—-905. Shuh, D.M. and J.F. Fontenot. 1990. Gene transfer of multiple flowers

Martinez, E.J.H. and A.E. Foster. 1998. Genetic analysis of heading daded pubescent leaf fro@apsicum chinens@to Capsicum annuum
and other agronomic characters in barlelordeum vulgarelL.). backgrounds. J. Amer. Soc. Hort. Sci. 115:499-502.

Euphytica 99:145-153. Subramanya, R. 1983. Transfer of genes for multiple flowers from

Mather, K. 1979. Historical overview: Quantitative variation and poly-Capsicum chinens® Capsicum annuunHortScience 18:747—-749.
genic systems, p. 5-34. In: J.N. Thompson, Jr., and J.M. Thody (ed&hksley, S.D. and J. Iglesias-Olivas. 1984. Inheritance and transfer of
Quantitative genetic variation. Academic Press, New York. multiple-flower character fronCapsicum chinensato Capsicum

Mather, K. and J.L. Jinks. 1977. Introduction to biometrical geneticsannuum Euphytica 33:769-777.

J. AMER. Soc. HorT. Sci. 125(4):448-453. 2000. 453

$S900E 98l) BIA | £-80-GZ0Z Je /woo Alooeignd-poid-swiid-yiewlarem-jpd-awiid//:sdiy wouy pepeojumoq



	Return to Journal

