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Abstract: In the Spanish market a great variability in pepper fruits
(Capsicum annuum L.) can be found. In certain regions of Spain,
some landraces that respond to the Hungarian wax pepper type are
consumed. Thus, four landraces (PL1, PL2, PL3 and PL4) provided
by cooperatives from Alicante and Barcelona were evaluated
under organic farming with their experimental hybrids (H1-2, H2-
3, H2-4). Flesh thickness (FT), total soluble sugars (T55), ascorbic
(AA) and dehydroascorbic acids (DHA) and kaempferol (KP) levels
were evaluated by HPLC analysis. FT varied between 4 and 5.8 mm,
highlighting the hybrid H2-4, with a thickness statistically higher than
their parent lines PL2 and PL4, followed by PL3. T55 varied from 17.2
to 24.3 g-kg"' fresh weight (fw), corresponding the highest content to
PL3, followed by H2-4, with a content statistically higlaher than PL2 and
PL4. AA and DHA ranged between 156 - 922 mg-kg"' fw and 195 -419
mg-kg' fw, respectively. Though H2-4 showed a statistically lower AA
levels in comparison to their parent lines, H1-2 showed the contrary
results, showing a significant increment respect to PL1 and PL2. DHA
was particularly higher in PL2, statistically similar to the content found
in their hybrids H2-3 and H2-4, whereas PL3 and PL4 showed the
lowest DHA levels. Finally, KP was comprised between 7.1 and 10.9
mg-kg' dry weight (dw), highlighting PL1 and PL2. This study reveals
the potential of these landraces to be used as parent lines of future
hybrids and/or donors of a range of quality traits.

This study forms part of the AGROALNEXT programme, supported
by MCIN with funding from NextGenerationEU (PRTR-C17.11) and by
Generalitat Valenciana (GVA), subproject AGROALNEXT/2022/027. This

work was also supported by the grant CIPROM/2021/020, fund
GVA and the grant FPU20/03486 of M. Jiménez (M.Universiti

rinanclado por ’ T ‘ % GENERALITAT
AGROALNEXT M o= B ifsemse sos < Rsnem
NexiGenerationEU a i s ElNHOVACION Plan de Recuperacin, O ol ooonci

Transformacién y Resiliencia
| Socetat Digital



Financiado por - % GENERALITAT

T\

AG RU N E XT la Unién Europea ‘: _E Sl g%:%:’:%m .\\ VALENCIAMA
NexiGeneraton=y S T . SR

FOTOS DE LA ACTIVIDAD:

UNIVERSITAT
POLITECNICA
DE VALENCIA

()

Study of Spanish wax peppers (Capsicum annuum L.) and their
experimental hybrids under organic conditions

Jiménez-Pérez, M.*, Moreno-Peris, E., Adalid-Martinez A.M., Fita A., Rodriguez-Burruezo, A.

COMAV Institute, Universitat Politécnica de Valéncia, Spain
Camino de Vera s/n, 46022, Valencia, Spain, majipe1@posgrado.upv.es

Keywords: ascorbic acid, kaempferol, organic farming, sugars, landraces

INTRODUCTION

The wide heterogeneity of agroclimatic conditions available in Spain has promoted the development of different sweet pepper landraces (Capsicum annuum L.), specifically
adapted to different geographical environments and selected for specific local uses and preferences. As a result, a great variability in flavor, shape and size of this fruit can be
found in the Spanish market. Thus, our team, in collaboration with farmers and technicians from Villena (Alicante), has been evaluating and selecting a wide variety of local
ecotypes that respond to a morphotype similar to the “Hungarian wax” pepper. Four landraces from Alicante and Barcelona (PL1, PL2, PL3 and PL4), along with three
experimental hybrids developed from their manual crossing (H1-2, H2-3, H2-4), were evaluated in immature stage (white) under organic farming conditions in Villena. Thereby,
flesh thickness of fruits was measured with a digital caliper and internal quality traits such as total soluble sugars (TSS), ascorbic (AA) and dehydroascorbic (DHA) acids and
kaempferol (KP) were analysed by HPLC technology.
MATERIAL AND METHODS

Evaluation

Plant material Growing conditions Sample preparation Statistical analysis

* 4 Landraces
* 3 Hybrids

 White fruits - Flesh thickness

* Pepper juice and freeze-dried
extract

* HPLC: Ascorbic and
dehydroascorbic acids, total
soluble sugars and kaempferol

* Open field conditions — Organic
management

* Shapiro-Wilks = Normality test
* Test Duncan (p <0.05)

* Villena (Spain)

RESULTS AND DISCUSSION
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Fig. 1. A) PLL, B) PL2, C) PL3, D) PL4, E) H1-2, F) H2-3, G) H2-4. 14 — 5 A rererer
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As can be observed in Fig. 1, the hybrids showed an intermediate shape PLL P2 PL3 P4 HI12 H23 H24 PLL P2 PL3 P4 H1Z H23 H24
between both parent lines, with elongated shapes like PL2, but thicker, ¢ Ascorbic acid (mg/kg fw) o Dehydroascorbic acid (mg/kg fw)
such as PL1, PL3 or PL4. Related to flesh thickness (FT), this trait varied 1200 500 Y
between 3.9 mm in PL2, and 5.8 mm in H2-4. In this sense, H2-3 1000 c a00 —2 b ° b
T —
showed statistically higher FT values compared to PL2, as well as the FT 800
values of H2-4 fruits were significantly higher with respect to the values b b p 300 2 —
. 600
of PL2 and PL4 (Fig. 2A). 200 a | | |
400 ———
Regarding quality traits, total soluble sugars (TSS) showed a range a a 100 [ L [ | |
between 17.2 and 24.3 g/kg fresh weight (fw), in H2-3 and PL3, 200 ﬁ
respectively. Thus, though H2-3 showed statistically lower TSS levels 0 P P2 P3Pl W12 H23 W24 0
respect to PL3, the opposite result was observed in H2-4, whose TSS - ) ) PL1 P2 P13 P4 HI2 H23 H24
levels were significantly higher compared to PL2 and PL4 (Fig. 2B). E Kaempferol (ug/g dw)
Related to the antioxidant compounds, ascorbic acid (AA) ranged from 14 o
156 to 922 mg/kg fw in PL2 and PL4, respectively. Although H1-2 12— Fig. 2. A) Average thickness of flesh fruit (mm),
showed statistically higher AA content than PL1 and PL2, H2-3 and H2-4 10 #"a‘” B) total soluble sugars (g/kg fw), €) ascorbic
revealed intermediate values between their parental AA contents (Fig. £ acid (mg/kg fw), D) dehydroascorbic acid

2C). Dehydroascorbic acid (DHA) showed a range between 195, in PL3,

8
6 (mg/kg fw), and E) kaempherol (ug/g dw).
and 419 mg/kg fw, in PL2. Thus, both H2-3 and H2-4 had DHA contents 4 — —1
2
o

Mean + SE. Bars with different letters indicate

statistically higher than PL3 and PL4, respectively, but similar to PL2 — —— statistical differences between genotypes
(Fig. 2D). Finally, kaempferol (KF) was measured between 7.1 in PL4 (Duncan test, p < 0.05).

and 10.9 pg/g dry weight (dw) in PL2. No significant increases in KF PLL P2 PL3 PLA HI2 H2:3 W24

levels were detected in hybrids with respect to their parent lines (Fig.
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Important differences in morphological and quality traits were reported
by Aiswarya et al., (2019), Rohini & Lakshmanan, (2017) or Syukur et al.,

(2023) between hybrids and parent lines, suggesting the complexity of
these traits in the development of new pepper hybrids.

CONCLUSIONS

v'H2-4 showed remarkable increases in FT and TSS levels of its fruits
in comparison with both parent lines.

v/ H1-2 showed higher AA levels compared to PL1 and PL2.

v'DHA only showed significant increases in H2-3 and H2-4 compared
to PL3 and PL4, respectively.

V'KF did not reveal interesting increases in any hybrid.

v'These results indicate the potential of these landraces to be used in
future breeding programs to improve the internal quality of pepper.
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This study forms part of the AGROALNEXT programme, supported by MCIN with funding from
NextGenerationEU  (PRTR-C17.11) and by Generalitat Valenciana (GVA), subproject
AGROALNEXT/2022/027. This work was also supported by the grant CIPROM/2021/020,
funded by GVA and the grant FPU20/03486 of M. Jiménez (M. Universities).
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