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Identification of Agronomic Traits and Evaluation of Resistance to
Phytophthora capsici in C. frutescens in China
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Abstract ; For scientific evaluation of germplasm resource in Capsicum frutescens in China, eight representative
accessions were selected to assess the agronomic traits and analyze the resistance to Phytophthora capsici. The results
showed that the accessions in C. frutescens in China had strong growth potential with more than 1. Om in height,
broad leaves, white green flowers,and erect and upward fruits. Fruit weight was found from 0.51 to 2. 04 g and the
average fruit weight was 1. 26g. The total content of capsaicin and dihydrocapsaicin was 565. 00-1821. 00 mg/kg,
the average content was 1328. 33 mg/kg, which was 406 times higher than that in C. annuum B,,;, . The resources in
C. frutescens in China showed middle to high resistance to phytophthora capsici ,and wild C. frutescens H108 in Hain-
an province possessed the highest resistance to the disease. Principal component analysis based on phenotypic data
could separate C. frutescens accessions in China from the same species accession in American and C. annuum acces-
sion. This study laid a theoretical reference for the discovery and utilization of elite genes in C. frutescens in China.
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BRI %o} 928 25 B AP , 07 56 4 60 103 08 96 41 5
TR AR X 154 4y BRSSP IREAT T H R H
PP, % th 15 A EHT TMV (11 53T CMV (17
T HURENT 4 Dy BB & i s TR
74 13 2% E BB L L BT AR 7 )
B3R SCBRRUA E AR Y e S R Bt P
T4 B X —AF A= B C. annuum) | T4} Ji 7™
T T A T A SRABUR 5 % VIR A A S AR 5T 10 o DL 4R
AWFFAETTIMCER | CRAF I P S E AR T 955
FERERhA) A 5, JRIC G 0 H] SRAP FT SSR 43 F4r
ICOT Hs AL ZREERY SRS 1 B 1C R
FRAFIITL 8 7, JFJ& T AR 2RISR BB X — &
PR AT AR 4, LI Sy v 6 VB A BB
IR T L R S5 3 LR e 2%

1 #HR57E
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Table 1 The name and origin of the 8 accessions in
the study
=2 mﬁr%ﬁﬁ il Fe i
Order Accessions Species Origin
name
4! B3, C. annuum LYY
V2 H103 C. frutescens XH
V3 H102 C. frutescens HEE, MW
V4 H101 C. frutescens P E S RS
V5 V061032 C. frutescens hE A
V6 H108 C. frutescens  YIEERT , = W IHEM
V7 H107 C. frutescens R, FAE L
V8 H104 C. frutescens  YEGERE , = WAKFE

1.2 KRZEERAE

YT AR HE AR BB B R B b XA B TF H 42
R SR E 1 2 HETE 1 R — 0 R %5 b i
17, 2011 4210 A 7 H Filgrg —W4EFh, 11 42 H

SERL, B ARHERL 20 &, 1THE 65 em , #R1E 40 cm,
FE (457 R IR) JC H 3 o J 7 JF A A SR A B 4135
I 6 PRIEATAR ZHARMES R R MR A i 25y
O M EKEE EREE ke K
R LR BRI ERE HAROE LR
PR SR SCHRIR PR B i SR IR R P A R A 13
ANPEAR 5 Fh0 D P R AL B v 2R A BB A
& MR IR FRE AR TR LR AR
RYPr Rk e pREE RREE R
R BE SRR 3B P AE RS 17 MR,
Horp R85 = R/ R SRS R = SR
R/ Jefite , RS BBRE Y o kilb T, R
TR T T AL, SR ROAR € 1 A BT k) A
ISR SRR A — S B E B i,
1.3 EREEER®

PERRPUME S R IR0 AL VUYLV Bl 2 B R A
FEVFFE BTSRRI Y 647 ,2012 4F 3 1 20 H & Fl,
4 726 HIBRIE RS, RO E I, 1 8K 1
o M HE 6 Fr BT R F e sl A1 AR VL
R BN REORHERD 10 Bk, F152 3 ¥k, 3k 30 #k&,

B B X BB R o0 i3 4l Ak A5 31 1 BUw 51
5 9 D BRI B ( Phytophthora capsici L. ) 3R T4
B NBHEREFR I (CA) [, B 25 CAMUTIEFE 7 d, 3k
PRI T4 el v 22 B B TE K b, FOSUZ e e A
TRV A 4 CYKAE T IR 30 min, {57 3)46
T T2 R ok, R ER ROk A s T
B CHE KRB R4 1 mL 29 1000 MiFshf 1,

FEFIHT 1 d B8 SRR K, B I R AE HE &)
HMRZEZ 3 em AbEEFL, FLIR 3 em 247,44 3 mL JiF
Sl FRETFRIE AL, HRE RS 12 h, LUSIE
Al ek DA PR F5 4 M R 3 A0 DR A TR DR R AR
25+1 C, BMIG 7 d HeARHS 1999 A-MIAR 1 732
PRAETAE R, I RS R 5 L SR AL
(DI) = [ SORPEUE < ZIRHIRREL) x 100 ]/ (9
Podwe v (B x WA BRED) o PO PERI S0 R, = BT
(HR) i 15 485 < 10; BT (R) . 10 < IR FEEL <
30; HL(MR) :30 < i TE TR EL <505 B (S) T

580 >50,

1.4 HUESH

K Excel #BAF#E1T 4048 B L, SPSS12. 0 ) ff
THRIE ARE2Z A E AT, B W TS
MR R 45 0T (1 )5 vk IR T €% (factor rotation ) 2R
FHRIAE R F 1€ % ( promax rotation ) /7772 .
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Fig.1 Morphological characters of 8 accessions

R2 FEMKRZERFTRIBRERERSH

Table 2 Agronomic traits and fruit quality characters of different accessions

L B TRAHK
Aecessions By HI03  HI02  HIOL  V06C1032  HI08  HIO7  HI04 ean o
-5, Leaf color S REk ot ot 2 ot ot £ - -
2295 (5,7 Anthocyanin in the node %® 53 & & 53 53 ot £ - -
i FEIKEE & X LU % E4 LT N U - -
Midrib pubescence in leaf blade

TEIE L Flower color HooAZ A BES 4% BES EES SES - -
3k % Stigma color H H H H H S| S| 8| - -
AEE W 575 Whether calyx is distinct I w w T i [ w i - -
FE25 8% Anther color KA 2] 2] ] i) G # - -
RSTH LA Whether fruit is erect 7 2 2 2 2 b= b= = - -
FHHIFA Fruit color before maturity £ £ we #A ey WLk =3 23 - -
HEBIRA Fruit color at maturity AN 7 7 EAN AR 7 EAR 7 - -
HLSIHE Pungency o O L [ [ [ b i - -
B (&R Soft flesh (deciduous fruit) G A A A el H H H - -
SRAFK Flesh fragrance T H H H H A f A - -
Bk %5 (cm) Plant height 38.00 126.70 123.00 130.00  127.30  103.00 117.00 110.00 109.38  0.277
2501 (cm) Stem diameter 0.84 0.95 1.00 1.06 1.05 1.17 1.19 1. 14 1.05 0.114
/3 B8 Number of branches 0.62 4.67 11.00  7.67 7.00 8.33 11.67 11.00  7.75 0.483
4042 (cm) Length of the leaf 8.30 14.63 18.73 16.53 19.70 19.80  16.67 1500 16.17  0.232
442 (cm) Width of the leaf 2.80 8.70  8.30 8.00 10. 40 9.97 8.50 7.90 8.07  0.286
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F2(4)

ok ¥E TRAK
Aecessions Bgy  HI03  HI02  HIOL  V06C1032  HI08  HIO7  HI04 Mean o
HHEFEEL Leal shape index 2,96 1.68  2.26 2.07 1.89 1.99 1.96 1.90 2.09 0. 187
471K (em) Leaf stalk length 2.75 3.40  2.93 3.43 3.47 3.87 3.67 3.05 3.32 0.114
FFITHEEL Flowers per node 1 1 1~2 1~2 1~2 1~2 1~2 1~2 - -
BRAET 7 Node of first flower 1.40 19.30 17.30  19.00 16. 80 24.67 2400 21.50 18.00  0.406
JY 4% (cm) Length of the fruit 8.80 3.40  3.53 4.33 4.33 2.54 2.83 2.62 4.05  0.503
B4 (em) Diameter of the fruit 2.50 0.90 1.24 1.24 0.95 0.97 1.19 0.72 1.21  0.455
SIEHEL Fruit shape index 352 3.78  2.85 3.49 4.56 2.63 2.38 3. 64 3.36 0.211
HUR BT (g) Fruit mass 16.70 0.8l 1.71 2.04 1.20 0. 68 1.44 0.51 3.14  1.755
BB (cm) Flesh thickness 2.50  0.63  0.77 0. 84 0.50 0.75 0.73 0. 80 0.94  0.681
AR K (em) Length of fruit peduncle 3.37 2.33 2.85 3.30 2.80 2.27 2.47 3.08 2.81 0.153
BT T4 Seeds number per fruit 85.00 24.67 24.40  27.67 38.30 33.33 5400 26.00 39.17  0.536
R EIFAEREL () 35 74 72 70 75 80 86 78 71.25  0.217
The days from seeding to flowering
P ZE (mg/kg) Capsaicin 1.67 7.58 1100.00 635.00 957.00  1220.00 385.00 1020.00 665.78  0.731
TEHER (me/kg) 1.59 4.07 434.00 260.00  625.00 601.00 180.00 553.00 332.33  0.773
Dihydrocapsaicin
PR + S BAE (mg/kg) 3.26 11.65 1534.00 895.00 1582.00  1821.00 565.00 1573.00 998.11  0.738

Capsaicin + dihydrocapsaicin

2.1.2 BRIMER  EABBURS Eorm FAEK R
AN R ITE 3 o LLN R IRA B, B 55 Y
AKBRHL H103 A1, YRR (£ 2) . BAh, 7 13
AR L 78 T R AR, B A 2 s R 5 AR
Wi HEhBE, AR WA A IE, I, BE R B
AR 2
2.1.3 HFWEMZSHMESE B, M HI03 £
PUGHOH, BB A — R & it Ak, Hofh 6
9 T I VB R BROABUR T A 5, SR 3R e o 1)
H108, 3k 1220. 00 mg/kg, J& By, A 730 £i5; B
B B2 V06C1032, 35 625. 00 mg/kg, & By, 1Y
393 i, FHHNER A SRR A 0 R B LS
SR W TR R () 5 55, N3 2 BT SR T R
{14 57 A T AR 108 SRR R — SRR &5 & 2
B, 15 1821.00 mg/kg, H WK J& = B #E K B
V06C1032, g 1582. 00 mg/kg, 5 1K [ & By, , B A
3.26 mg/kg, FHRAHIEERER, BIERE ST EHS A
PRI S AN SE R BN 0. 955, 35 i 3 TG,
2.2 ERSSH

Xt 8 s A R EAT A B A 43T, 3 A Ay
AR HEAE 43 M 5. 978 (1. 385 Fil 1. 330, B TTHAR

A3 B 4 3 R4 1Y 74, 74% (19.76% K1 5. 34%
(#£3), A 3 DERE=4EEI (K 2),8 DMK
P53 R 3 2, By, RSV TE AR H103 345301 9l 2.
Moy R—2556 1 EEARBBUR —25, HAE S —
AP L 5 R W EEAHAE R BRI T 5 B,y
IR, 5 R INTEABRM H103 tff —E 25,

RI FENTHEEREERSHETERE

Table 3 Factor loading matrix after promax rotation

b2 upa F 43 Component

Order Accessions 1 2 3
Vi Bz, -0.018 0. 563 1. 000
V2 H103 0. 090 1.000  0.564
V3 H102 0.998 0.065  -0.041
V4 H101 0.999 0.122  -0.007
V5 V06C1032 0.997 0.064  -0.036
V6 H108 0.999 0.047  -0.047
\W H107 0.993 0.198  0.071
V8 H104 0.999 0.058  -0.043
FEHEMY Eigenvalues 5.978 1.385 1. 330
Bt sk (% ) 74.74 19.76 5.34

Cumulative rate
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Fig.2 PCA plot of 8 accessions

2.3 BFRIEEE

T BYBEARTFRABA Ao o) 93 B T 3R B0t AS [) e 1Y)
Putk, H103 1 H108 3% 1% 5 0/ T 10, & 3 = 315
H101 \H104 1 H107 & +8 %05 %14 21. 30 ,26. 17 Fil
25. 84 , F TG ; H102 F1 VO6C1032 J 15 5053 W N
38.00 F139.33, I BT, By KIHHEN 100% ,
TEHEECN 100, £ IR (£ 4) .

x4 BEMRERIEEEER

Table 4 The resistance evaluation to Phytophthora capsici

R R (% ) VEALELE S Bt
Accessions  Incidence rate  Disease index Resistance
evaluation
Boys, 100. 00 100. 00 S
H103 21. 80 9.56 HR
H102 55.00 38.00 MR
H101 45.00 21.30 R
V06C1032 20. 51 39.33 MR
H108 15.38 5.00 HR
H107 54.93 25. 84 R
H104 51.34 26.17 R

HR: #90; R B0 MR b S B0

HR:High resistance, R ; Resistance ,MR ;: Medium resistance ,S ; Susceptible

3 g

TE AR ROBEUR: 3 11965 B | 2 i 25 AT 3 IX 23 A1 Y
— R B AL BIR, AT IR R L
BT IR R 23 P S P = TR A BB 2R
S CIRAE SINEE R o N T E L DIPAE g B i)
PO )T A TE 2E S (H B A IR Z 3Rl R,
Rk R, B A% B A SRS E e b B

A VR 5 B A BT — 48 A4 BRI
P. W. Bosland %" A S B7 A= BB /N H B 7 |
(A PEARA B TR o S AL R B s R S
APERE S FEE Rl MR F BT
B L AU T b, bR I MR A 1 2 AR
50U A sl g HALSE iR e G, R UL, A i
ARG FPFAE N T I AR B R o R A i ik

BT R ARG RS 43 B = 4k )
ARG — 425 B S 5 D AR 28 X 43 FF
ok, X —ZE R S R Y SRAP Fil SSR 40 F s
TEERAZE I — 3, F W v [ R BORUE 2R PR IR O
[ 1 DNA 43 F 7K b 5 — 4 A B S 56 PHVE A 3R
WAEEZE S ARSI ATIA T R 1A A sc 45 R B
N, —AF A U T AR OB A — 2 1 ] 22 58 e
i, BRI N TR EE AR, 24M A7k
ZESBAR 5 {E v AR 9 T TEE AR [ A
FEAEA A T, 3 1E S H REAS B IE Al & 2958
JE AR, VRIS 1 A (] — R 5 b . b IV R BRORURD
J5 55 2% UHE A BRAURD B 11 382 4% 25 57, nT g 5 TR
AT S5 b P B

BRANZE TN SRR SRR S i R 2 A W)
WM Ry, 8 ORI S R Y 95% LA
P FEAMG TR SRR AR
AR L2 5 M S BRSO S R ] G B, AR g A
Y 8 AN RRL, BURUER B R AR S
1.05 ~2. 53 i, SF-¥94 2. 00 35, WS AIX T L. Nowaczyk
EPVHGER) 2.5 £, X 0T AR5 A MR R [F A 56
BEA, e I A TBARURR ST BB 28 R — BRI R 1
815 T By, FISEMEAHR H103 , R85 2 165 5 B 1
FEAR AN H108 BN 2 A1 — A BN R IR JE ik
1821. 00 mg/ kg, 7E BRI TR BN ZE 40 5 1 $ HL
J5 T HA R A,

PE TR BB B E 22— AR R
w6 {3 F ] VB A SRR 5 X2 R A 1 2 B AN T
TR BE AP | e 012 6 e B A T R B H108 (it
PER . H108 7= T B = W3R B 1 X, 76 24
Mool ZAE A B R E R B ARG B E
ANSE RIS T R AE R B IR R
THEIE W IF AL AL B HI108 w25 e i e SRR 2% 26
Y B i i S R, BT LA TR B
FRORLE B A, H ATA SR A 1 7 3 e ) 2 58
AR, ¥ H108 iR S MR 5 B 2 —4F A4 B
e DU R — A A BRAUE A SE Al 2 it — 4 A= Bl
HURAE R o
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