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Abstract: [ Objective ] A comprehensive evaluation on germplasm resources of high—quality local Erjingtiao pepper
varieties in Sichuan was conducted, with a view to giving full play to their roles in new variety breeding and industrial
processing. [ Method ] Erjingtiao pepper varieties from nine different production areas of Sichuan including Jianyang, Fushun,
Xichong, Mianyang, Santai, Jiajiang, Shuangliu, Huidong and Qionglai were selected as the research materials, and their
agronomic traits, nutritional quality indexes and flavor characteristics were comprehensively evaluated by field observation,
quality detection and electronic nose analysis. [ Result ] In terms of agronomic traits, there were significant differences among
different varieties in the node of first flower, main stem height, stem diameter, plant height, crown length, crown width, leaf
length and leaf width. The mean values were 6.83~12.67, 18.08~27.33 c¢m, 9.08~15.39 mm, 98.17~141.5 c¢m, 86.33~136.67
cm, 69.75~117.50 em, 9.62~15.86 cm and 2.74~4.56 cm, respectively. The differences in the appearance of different varieties
of fruits were relatively small, the fruit shape indexes were all above 10, with red mature fruits, glossy fruit surface, soft fruit
texture and wrinkled fruit skin, which were the typical fruit characteristics of Erjingtiao pepper. However, there was a great
difference in fruit length among different varieties, with the longest fruit length of Qionglai Erjingtiao (25.02 ¢cm) and the shortest
fruit length of Huidong Erjingtiao (11.23 e¢m). However, the difference of fruit width was little, ranging from 1.08 to 1.76 cm. In
terms of nutritional quality, there were significant differences among different varieties. The variable coefficients were between
8.35 10 45.72, of which capsaicin content had the greatest difference, with the highest content in Qionglai Erjingtiao (0.54 mg/g),
and the lowest one in Xichong Erjingtiao (0.13 mg/g). However, except for Jianyang Erjingtiao, with the lowest color value of
only 7.35, there was no significant difference in color value among other varieties. Meanwhile, there were some correlations
among different quality indexes, and soluble sugar was significantly positively correlated with total protein and Ve, which was
conducive to screening pepper varieties with high nutrition. The first three varieties of Erjingtiao with better comprehensive
quality traits were selected by membership function analysis. The Qionglai Erjingtiao, ranking first, belonged to the high—spicy
and high—nutrient variety, followed by Shuangliu Erjingtiao and Xichong Erjingtiao, belonged to the varieties of medium—-spicy
and low—spicy with high nutrition, respectively. The fruit flavor characteristics of different Erjingtiao varieties were similar, and
only some varieties could be distinguished by electronic nose, but the flavor of the pulp and seed of the same pepper variety
could be distinguished well. [ Conclusion ] The varieties of Erjingtiao pepper in different production areas of Sichuan have
formed various agronomic traits and quality characteristics through long—term natural and artificial selection, and they can be
screened according to different needs in the process of germplasm resources utilization and product selection.

Key words: pepper; Erjingtiao in Sichuan; agronomic trait; fruit quality; flavorr; electronic nose
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Table 1 Electronic nose sensor models and
their response substances
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Table 2 Plants field performance of different Erjingtiao varieties in Sichuan

o HAE L F A E-viil 3] NS BRI 58 RN 58
\,D " ! Node of first Main stem Stem diameter Plant height Crown length Crown width Leaf length Leaf width

aney flower height (cm) (mm) (cm) (cm) (cm) (cm) (cm)
JYEJT 11.83+0.76a 27.08+3.99a 1346 +1.89ab  130.67 £ 12.42 ab 136.5+1626a 11233 +16.59a 147+ 1.71ab  4.35+0.71 ab
FUEJT  7.67+0.76 be 18.08+2.9d 9.08 £0.61 ¢ 98.17+1.26 e 121 £27.4 ab 90.83 +23.8abc  12.61 £0.65 abc 4.56+0.22 a
XCEJT 11.17+0.76a 27.33+0.38a 11.68 £ 1.41 abe  103.5 + 18.26 cde 86.33£10.6 b 76.17+898be 1191 +£0.72 abe 4.27 +0.45 ab
MYEJT 11.00+1.00 a 19+1.09d 11.02 + 1.84 be 112+ 10.04 bede  91.67+17.75b 7733 £17.64be  13.37+£2.57 abe 3.91 +£0.62 ab
STEJT 12.67+1.04a 24.13+292abc 1539+225a 125.83 £5.35 abed  136.67 +7.64 a 117.5+5.77 a 1586+3.76a  4.36+1.05ab

JIE]T 8.50 £0.50 be  25.08 +0.52 ab
SLEJT  683+0.76c¢ 2042+1.28cd
HDEJT 9.17+126b 23.17+1.26 be

14.49 £ 0.91 ab

11.5+4.23 abc  112.17 £ 3.17 bede
1415+1226a
12.02 +£0.66 abe  126.88 + 6.65 abe

118.17 +35.44 ab  101.67 +£36.31 abe 14.13+1.27ab  3.97 +0.18 ab
120.83 £5.58 ab  104.25+5.11 ab 11.49 £ 1.58 be  3.29 + 0.4 be
120.5+9.76 ab 95.33 +6.63 abc 9.62+15¢ 2.74+0.38 ¢

QLEJT  8.67+1.26b 20.75+0.75cd 1322+ 1.84ab  101.25+27.56 de 9442+ 18.74b  69.75+631¢c 13.61 £2.68 ab  4.04 £0.58 ab
T FSBE SNSRI E FoR 2253 3 (P<0.05) .
Note: Different lowercase letters after data in the same column indicate significant differences (P<0.05).
MORIIE ST AR T 2R FEIR. [ P 1] 300 2R BB A R SR AT — e Sk, (5
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Bre 10 DLl ZR¥PhZLE, R E AR,
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Table 3 Fruit characteristics of different Erjingtiao varieties in Sichuan
GES fag !
RIS Green fruit Red fruit
K G (SR T 58
aa K A AR TR A A oz AW ORE
Variet Fruit length Fruit width  Fruit shape index St HRAF PR [ it B S i
ariety . 2 5
: (em) (em) (fruit length/ ;*l Fruit Fruit - EJ} Fruit Fruit F* y
fruit width) wolor surface surface i olor surface surface u
texture texture
feature gloss feature gloss
JYEJT 18.17+035bc 1.19+0.06cd 1524+1.02b e (€1 g figi 21 4% 5 e
FUEJT 1933+1.62b 1.34+0.09bc 14.53+2.02bc % (CE)3 A i i 4% 5 L7
XCEJT 1652+1.18¢c 1.38+0.07bc 1199 £0.72 cde %k Ell & L7¢ i L& 5 3¢
MYEJT 1825+1.78bc 1.29+0.08 bc  14.23+2.09 bed  #i%k [C & rh &g fifi 4 M4 5 L3¢
STEJT 2037+1.62b 176+0.14a  11.61+0.55de &k Ak rh 4 fiff ai [CE)3 5 L3¢
JJEJT  203+078b  1.08+022d  19.11+2.8la ik (L€ A ifi 21 Kl 5 L3¢
SLEJT 18.93+0.59b 1.4+0.06b 1352+ 0.19bed  1R&% (B3 A L7¢ Fan &) P %
HDEJT 11.23+0.11d 1.08+0.08d 104=0.85¢ ek Ak g i a0 [F €l = R
QLEJT 25.02+105a 1.18£005cd 21.18+136a %%k Eiid A (3 a £l 5 e
e RGNS S E R R R R 22 5 i (P<0.05),

Note: Different lowercase letters after data in the same column indicate significant differences (P<0.05).
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Table 4 Correlation analysis of field phenotypic indexes of Erjingtiao varieties in Sichuan

HAE T Eviil FEE 7N RO /4 BRI /58 N n5E PSS A IRAIFEEL
FEF5 Index Node of Stem Main stem Plant Crown men Leaf Leaf Fruit Fruit Fruit shape
first flower  diameter height height length width length width length width index
HAE L 1
Node of first flower
Eviil 0312 1
Stem diameter
FEEE 0.591 0.414 1
Main stem height
Mis 0.088 0.710% 0.265 1
Plant height
BRI /K 0.217 0.423 0.286 0.633 1
Crown length
PRI / 58 0313 0.533 0.442 0.705% 0.952%% ]
Crown width
RS 0.466 0.303 0.129 -0.150 0.253 0.292 1
Leaf length
-5 0.292 -0.218 0.074 -0.555 -0.106 -0.101 0.703* 1
Leaf width
ESIS -0.178 0.132 -0.196 -0.436 -0.150 -0.190 0.673* 0.625 1
Fruit length
B 0.429 0.420 0.023 0.170 0.208 0.301 0.429 0.367 0.193 1
Fruit width
FAFREL -0.393 -0.115 -0.150 -0.503 -0.245 -0.329 0.380 0.349 0.0800%*  —0.430 1
Fruit shape index
T = ORI, o FORI B E A

Note: * represent significant correlation, ** represent extremely significant correlation.
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Table 5 Main nutrients of fruits in different Erjingtiao varieties in Sichuan

i HBEH UiF DRI Ve Difcasis i R @i

Variety Total protein (mg/mL) Free fatty acid (umol/g) (mg/g) Soluble sugar (mg/g) Capsaicin (mg/g) Color value
JYE]T 156 ¢ 278.59 ¢ 0.27f 26.65 e 0.25 be 7.35hb
FUEJT 1.80 f 348.41b 042e 29.35d 0.22 bed 8.94 ab
XCEJT 3.08a 126.95 ¢ 0.61d 37.35¢ 0.13d 9.25 ab
MYEJT 2.12e 337.92b 039 41.57b 0.48 a 8.32ab
STEJT 2.77hb 189.31d 043 e 32.06 d 0.18 cd 8.71 ab
JIEJT 2.33d 269.77 ¢ 0.77 a 37.69 ¢ 0.25 be 8.80 ab
SLEJT 2.31d 320.93 b 0.62 cd 46.65 a 031b 9.89 a
HDEJT 1.55¢g 479.79 a 0.70 b 32.32d 0.45a 8.15 ab
QLEJT 2.58¢ 200.92 d 0.68 be 41.14b 0.54 a 9.11 ab
A 2.23 283.62 0.54 36.09 0.31 8.72
Average
i 22 0.53 104.59 0.17 6.48 0.14 0.73
Standard deviation
EEEN 23.82 36.88 31.72 17.96 45.72 835

Variable coefficient(%)

T SNBSS /NS SCT AR E 2R 2253 3 (P<0.05) .

Note: Different lowercase letters after data in the same column indicate significant differences (P<0.05).
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Table 6 Correlation analysis of fruit quality indexes of
Erjingtiao varieties in Sichuan

liF s hG A

L MEn . @
fahR o iR PERE  BURGR
Total Ve o Color
Index . Free fatty Soluble  Capsaicin
protein . value
acid sugar
MEA
Total protein
e NG TG
UERIRAIL ) gagen
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Table 7 Comprehensive comparative analysis of fruit quality of different Erjingtiao varieties in Sichuan
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Fig.1 Dendrogram of cluster analysis of different Erjingtiao
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Fig. 3 Electronic nose PCA analysis of pepper’ s pulps and seeds of the same Sichuan Erjingtiao variety
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Fig. 4 Flavor loadings analysis of pepper’ s pulps (a) and seeds (b) of different Erjingtiao varieties in Sichuan
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