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Abstract: In this study, 20 phenotypic traits of 81 Capsicum annuum germplasm resources were analyzed by genetic
diversity, correlation, principal component analysis and cluster analysis. The result showed that the genetic diversity
index (H") of the 20 phenotypic traits was 5.91-6.32, Shannon-Wiener diversity index of leaf shape was the highest, and
one quantitative trait had the coefficient of variation (CV) of 29.28%, indicating that rich genetic diversity in the phe-
notypic traits of 81 C. annuum germplasms. The correlation analysis indicated that there were 65 correlation coefficients
between traits reaching significant or extremely significant level, indicating that most phenotypic traits influenced and
promoted each other. The results of principal component analysis showed that the cumulative contribution rate of the
first four principal components was 57.526%, and represented the main information of phenotypic traits of C. annuum,
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indicating that the four principal components could reflect the basic characteristics of 20 phenotypic traits. Based on the
eigenvalue and contribution rate, fruit shape, fruit shoulder shape, leaf shape, nodal position of first flower, spicy taste,
fruit color, cotyledon color, main stem color, anther color, hypocotyl color and style color were the main factors causing
phenotypic differences of C. annuum germplasms. The cluster analysis results showed that the 81 C. annuum germ-
plasms were divided into 5 groups at a genetic distance of 16.0 which effectively distinguished the germplasm of dif-
ferent genetic relationships. Group I contained 21 germplasms that were C. chinense Jacquin, which had light green
cotyledon, flat lantern fruit shape and extremely spicy taste. Group II contained 38 germplasms which were mainly
based on C. annuum var. |grossum, and the main characteristics were no stem hair, medium branching, lantern fruit
shaped and no spicy taste. Group Il contained 20 germplasms that were mainly based on C. annuum var. longum,
which were mainly characterized by no shoulder shape, purple hypocotyl and spicy taste. Group IV and Group V

were composed of one germplasm, indicating that the two germplasm (L206 and L508) were far related to other germ-
plasms and could be used for parental selection in C. annuum breeding. The research would provide an important refer-

ence for the utilization, innovation of C. annuum germplasm resources and variety breeding.
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Tab. 1 C. annuum accessions
455 No. P Origin 455 No K JH Origin %5 No. K JH Origin
] L51 A L11-28 bENE sy
L501 j3Eeke) L61-S A L242 TR
L503 3tk L64-S 3k 1243 TR
L505 3K L65-S A 1244 TR
L506 A L68-S jE3eaRe) 1246 A
L507-1 j3EeRE) L69-S jE3eaRe) 1247 WA
L508 A L71-SM A 1248 bENE sy
L509 j3Eeke) L72-S A L249-1 TR
L511-1 j3Eeke) L75 3k L1-1 ITNES
L512 3K L76 HHA L5-S TR
L513 A L78 idEK ) L10-S ITNiE
L514 A L202-S jE3eaRe) L23-1SM IYiiE
L515-1 Ky L203-SA A L24-1 K
L516 3tk L205-1M 3k L254 ITNES
L517 j3Eeke) L206M A L255 ITNES
L2-S 3K L207MAL1 3R 1262 TR
L8-SM1 AEeRE) L208M1 3Ky [ 41
L9-S-1 =2k L210-SAl A L504 it}
L12-S Ky L211-SM jaAeage) L519 (]
L17 3tk L212M 3k L520 i)
L25 3tk L234 3k L521 i)
L28 3K L235 A L522 )
L30 3K L236 A L523 )
L31 THEA L237 jE3eaRe) L201-181 eS|
L32 A=K 1238 jE3eaRe) L264 Z&[H
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Tab. 2 Main phenotypic traits and criteria for C. annuum characterization
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T FAL(X,) MW e ) LG 2.4 3ORLE; 4%
R (0,(X5) W CGEMR) L& 28R AL 3K
IREE(Xy) gt Lig; 2.0 3.5
FZEM(Xs) HIAEM LSt 2988 3.4%; AIRGE; SERFEAL 6.4
ZEHE(Xe) LI 1LJG; 2.0 3.4 4%
I (X7) AL LERE; 2 KO0 384T
I T RFAE (Xs) Iy 1P 204k, 3.4%
16568 £5,(Xo) WIAEW] 1LH; 2085, 3.2 4.8 HHMHE
B (X0) WIAE L 20K08; 3.0 40K, 508, 6.5
TR (X)) HIAEM LA; 2.0; 3.%
K (X)) LI VRTHER; 2. 5SS, 3R THEE
FHARA(X3) =g ] LA 2708 3.8k5k; 4.0%%k; 5.4k 608Gk 7.4k 8.4, 9.5 M, 10 U¥
R (X1a) LR LRITEIE; 2088 ; 3. KRI85, 4888, S KK, 6 mEmit; 1.K4
s 8 ML, 9 KFEMIE; 10EIEE; 11LKIE; 12.4F; 13./KE
FIRTEAR (X s) s LIGRE; 2.0 344MGEF; 4.1M16
RITIEAR (X16) s LANGS; 288605 3.4 4. MBS
RIREDEH E (Xi7) SR LG 2R BE 44 3.9
BRI (X1s) Sl Ll by 2R —; 3.0~
EPIRAL (X ) 213 LB 20520 3.8EL0; AMSLL; 5.4841; 6.MmE(L; 7.8 (0
B (Xa20) A&l LIGH ; 2R 008 3808 4.8 SR

/0N, DURITEIE RO ATRIE b E, sl
21.0%M1 222%; FHEIADESOARZ, &
39W“ﬁ@£3ﬂm,TM%W@I%u £(h
F, 15 60.5%; EERZRM N HEE, 5 67.9%;
Exégﬁ%*“KX i 72.8%; kMR
H 70.4%CZEHT, 61. 7% M &1, 54.3%
PIAERE R B TS s A t AfEAE B e L 1
B2, b 65.4%F0 88.9%; AE 245 (0 DLk
RE, & 543%; FRAROEZHEME, & 42.0%;
PERX MR 49.4% 89 S8 T2 R R 33 M3
44 4% RITEAR A MRIE , 45.7% 0 R 5K 1wk
1, 85.2%MY SR ) T 5 Bt B DA i fi
I, HNE 34.6%H1 39.5%; UKL N TCHE
M, &7 42.0%, B 24.7%.
2.2 R REIRERE R B HE RS
TR R IR N 20 AR B HAR AT A O
PEOHT (£ 4), Z5REIR, BRAURR BT 7% 544
PR A 65 X M tRAF A b 25 ol o 25 AH G 1
A SR . AR . SRR DG A
PROR B 0 2 EAH G, FHOCREr B 0.531
0.369. 0.546 1 0.738; EHAL T 5Tt ., {&

B, FARE . BP0 0 % ol e,
FrgieSEARG . B R EE SR E EM
X, HXZRBCH 0.266 1 0.410; FHEFi 51E5E
o RCRMDOCHE . FE . B E D E SR
FERMSE, TSI S E26 . B, L2
o fEHKE ., FARA ., RIP R R
IEASE, MKEERECHN 0.275~0.410; FIRHIEI (@ 5
MEARAE . SRR S B G, RS
WA . ST R 0 5 3 B i 3 IR A DG, A
KRBT N 0.468 F10.241; kit 58 . 4E
KR, RIEEWEERAX, XA 5258
R R A, HXRECH 0.322; 32265
REREWEMMAL, ZHEHHE ., HKER D
ol e 3 IE A OC A R B 0.316 F110.261,
WL 5K E ., TR0 I, HREN Y
FoU R IEME, HIERETHIN 0.299, 0.294,
0.578 F1 0.238; WIES5MERE ., RFHIR .
Otk . SRR mECHEE . RE R ol B
TS, HHRHIE S SRE IR . SR TR R S
FIEASE, MHRRE 5 0.413 F10.4105 M1
FRIE SRR | HAR G | Bk 24 8 3% 1M



710 O AR B F R 5 44 %
R3 HWMRBFRREERAESHNSHLEELY
Tab. 3 Analysis of diversity for C. annuum germplasm quantitate
Jpig=g 2N PA- AT A S5 Distribution frequency/%
Q;‘fa'i‘fy HiHr 1 2 3 4 5 6 7 8 9 10 1 12 13
X, 6.24 23.5 37.0 395
X3 6.27 14.8 24.7 60.5 1.2
X4 6.28 17.3 67.9 14.8
Xs 6.31 1.2 24.7 72.8
Xe 6.16 70.4 16.0 9.9 3.7
X7 6.32 2.5 82.7 14.8
Xs 6.20 61.7 27.2 11.1 28.4
Xy 6.22 65.4 32.1 2.5
Xio 6.29 11.1 2.5 3.7 54.3
X 6.20 88.9 11.1 17.3 2.5 3.7 1.2
Xi2 6.26 16.0 29.6 54.3 4.9 2.5 1.2 6.2 11.1 2.5 6.2
Xi3 6.23 4.9 1.2 21.0 6.2 42.0
Xia 591 21.0 22.2 12.3 6.2 3.7
Xis 6.20 28.4 4.9 49.4 17.3
Xie 6.14 44.4 7.4 37.0 11.1
Xi7 6.19 45.7 25.9 28.4 7.4
Xis 6.29 9.9 4.9 85.2
Xig 6.09 34.6 6.2 39.5 11.1 1.2
X20 6.06 42.0 3.7 6.2 24.7 23.5

Ko HEGHEHKE

ORSLRIEDLHT EE | BR

I O 2 IE ARG, AHC R BT 0.259
0.577 F1 0.413; fLied (6550 20 8 2 A ¢
B SHAKE R BEMLE, HXEREN
0.268, LA KESRIL | Bk 2 B EIEMX,
I R BB M 0.349 F10.500; EHKESHRE
TER B 2 ARG, H AR O SR aRIDLE
B R AR U G, RIE SRR L RTUZ IR
RLERECHE, REEWBEAHLE, REE
RERTUPR . RLERROEHEE, RLEERER
W IEARDG, FHOCRES A 0.570, 0.228 F
0.372; RJFIEAR . RIULAR 5Bk 2 A% 2% 7 A
Ko HESLIRIADCIT B 5 S BRI 2 A 0 35 IE ARG,
AR ZRET N 0368 F1 0.466, AT WL, BHURH TR
B3 BUPAR (B F B M A B R e 55 40 B S
23 ERHHH

X 81 A R 5 ¢ U e RUPER AT 3 R4
A (F5) , HMEAL, M 20 ASFEER R
BURSMEME R T 1.0 (AT 4 D FESr, STk a 5
9 22.030%. 18.472%. 9.091%F1 7.933%, Eif
TIHRRIL 57.526%, B 4 D FMIMCE T HAEE

RIPER I B 25 B, Ui 4 o nl e
20 MRV FEAGFIE . Hd, 55 1 Fl0m
FROE(E A 4.406, TTHRFEN 22.030%, HFIE M 54
SHAER R A RIE . RFEARAIE, FRAF ] &
91 0.867. —0.874 F1 0.756, 8 WSS
AR 26 2 AT BURRIE(E 3.690, TRk (0]
A 0.876, 0.831, 0.796 F1-0.724; %5 3 F
BT P RRAE(E 1.818, DIRKFN 9.091%, F25€ .
P N O R RS E SR AT = | )
0.696. 0.632, 0.605, WL L2501 i
B s 55 4 R RRHIE(E R 1.587, STRRZEN
7.933%, JWAEFEER A, FEAEME R 0.619, MUREAE
HMTTERRE, 2. REEWKR. B, 5k
WAL Bk RSEREOCIEE . FIEIG, R
o FEZiEte R IR R E A Bt 11 R
RIS AR R R 2 R R RN R, X
BARFR AR . AR S BRI B —E S
AT
24 BESH

XF 81 3 BRI SR AY 20 A F I MR AT
REHr, SERANE 1 PR, fEREHRE R 16.0



711

B Z R B

TRFRBIER Y

BB 5 5%

81 1y

pURZN IS

41

"(10°0>d) uone[a1100 Jueoyrudis A[dWanXa sajeorpur | ‘($0°0>d) UOHEB[ALIOD JuedoyIuSIs Sajeorpur  :JoN

(10°0>d ) B ET WAL, (S00>d ) B ET W, ]

0001  TTO0  6E1°0— ,99v°0 ,.SI¥0— .8Tv'0— 8TI'0  €61'0— ,00S0 STI'0— +ZI'0 €140 ,O0LE0- ,8€T0 ,19T0 9v0°0— €IZ0- 8TI'0 ,L0S0- ,8€L0 X
000'T €€0°0 9000 [100  6CI0— €110  8€0°0  LOZTO SEI'0  8L00  TT00— SSI'0  €00°0— 180°0 9800~ 9900~ I¥0°0— 0I00— 1S0°0- X
000'T ,.89€0 ¥ITO ,TLEO ,0TH0- +Z00- 961°0— 8L00 €210 1900  00TO ,6L¥0— I91°0- ,S2T0- LI00- ¥OI'0— ,ISTO0- €910~ *1X

0007 ¥100 ,82C0 ,0LY0— ,0I€0- €020 ¥II'0- 200 ,LLSO 6100 ,SOE0- 9200— 9II'0— €00  ZTLOO- ,9€9°0— ,L9¥S0 “X

000'T ,.0L50 ,0€50- LPI'0O  LST'0— 7800~ I1¥0'0— 600 ,O0I¥'0 ,IZ€0- S8SI'0— ¥81'0 ,I¥T0  8SI'0— €100— 9¥I'0- X

000'T ,,0780- 9910~ ,08/'0— 9€00— ¥SI'0— 8L00 EI¥0 ,S950— +8I'0— 6CZI0 ,89v'0 ,SEC0- LOI'O-  LSOO- S'X

000T  6€I'0 ,6V€0 8200 000 ,0LE0- ,It'0— ,8L50  III'0 [€0°0 ,9S50— ,SLTO ,0I40 9620~ *'X

000'T  €200— ¥KI'0 €600  0TO'0— 9S00~ ,¥6T0  STI'0 8TI'0  IIT0 ,.6I€0 ,99C0 ,S0€0- X

000'T 6200 ,89T0 ,65C0 ,,00€0- 6620 1610 6010 ,8Z€0- ,SSE0  THO0— ,.69€0 X

0001 €LT'0  SE0°0— OFVI'0— OIT0— SSI'0— €¥I'0— S80°0  9000— 6210 ,.L6T0- X

000'T  S6I'0— 161°0— 6000  €20°0—,TC€0  €20°0— ,.014'0  LSO0— L0O'0 X

000  OTI'0— L6T'0— SPI'0 LIT'0O- €900 €400~ ,98€0— ,I€50 X

0001 ,6920— 6vI'0— ¥¥0O0— LTI'O ,€2€0- 9S0°0— €110~ *X

000'T ,91€0 O0¥0'0 910 EI€0 9120  SI00 ‘X

0001 ¥500  SEI'0- 9510  1200— I810 °X

0001 THT'0 ,LLTO  T800  LYOO X

0001  IZI'0— €01'0— $0I'0 *X

0001 IEI'0  S600 X

0001 ,0950- X

0001 X

oy e ¥y by ' SIX ny ' ux ooy 6X D' tx X D' X X x X MMH

S[elIo)eW wWnnuup ) 1s9) Jo sonsiejoeIeyo ordKjousyd g Jo sisA[eue uone[orI0) 4§ ‘qelL

WL T XK R 0T WY

&



712 A AR F IR 9544 %
£5 FMBESEESEEROERS ST 9 i L S
Tab. 5 Principal component analysis of C. annuum L502

germplasm resources %2‘1’;‘
— L513
TN 43 Principal component %g(l)‘é
Trait PCl PC2 PC3 PC4 L
X; -0.001 0.876 0.089  —0.241 132
14 L501
X, 0.280 —0.724 ~0.009  -0.093 L507-1
L522
X; 0.489 0.038 0.605 0.088 3151 P
X, -0.540 -0.064 0319  -0.167 G1z —T
Xs 0.066 -0.092 0.696  —0.299 L2l
| L523
X 0.341 0.214 0.073 0.381 Lz :I_|_
X, 0.756 ~0.073  -0.019  —0.337 123¢ —7
L202-S I |
| | | | L206M 1 ]
Xs 0.548 0.201 0.127 0.153 B
Xo —0.175 0.688 0.049  —0.093 s ——
X 0.225 0.027 0.632 0.470 [23-1SM
0 £ —+
X 0.030 -0.218 0.048 0.619 s -
L34
X1, 0.545 0.448 0.210 0.163 728
Xi3 0.210 ~0.358 0429 -0.067 13§ — —
X1 0.867 0262 —0.195 0.076 14 %?g:éM
X5 —0.874 —0.091 0.179 —0.148 :g%s
[8-SM1 I
Xis -0.593 -0.199 0.354  -0.191 L4 ——
X7 -0.334 0.796 0.018 0.174 T
X ~0.500 0.079 0.051 0.552 M
L.203-SA
X1 0.081 -0.018 -0.071 0.264 [311-sM
Xa0 0.382 0.831  -0.036  0.009 L6as
L11-2S
FHEE 4.406 3.690 1.818 1.587 L1
TIkE/% 22.030 18.472 9.091 7.933 il —
243
ZEHBIHCR/%  22.030 40.502 49.593 57.526 L244 2 }]
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I AT A 5 KSR E
I 4 75¢4
ot N N o N 3 264
5 1 AREICELIR 21 BHRPRL, S0 B0k S B =0
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Fig. 1 Cluster analysis of phenotypic characters of 81
C. annuum germplasm resources
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