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Agronomic characters and genetic diversity analysis of 100 pot pepper with
SRAP markers
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Abstract: The genetic diversity of 100 kinds of Capsicum annuum.L from different countries and regions was ana-
lyzed based on the method of morphological marker combined with SRAP molecular marker. The results showed that the co-
efficient of variation of 11 agronomic traits ranged from 18.36% to 34.99% , and 100 pot pepper were clustered into four
groups at the distance of 14. In the analysis of SRAP, eight pairs of primers were screened out, a total of 76 bands were de-
tected and 61 bands were polynorphic. So, the polymorphism rate was 80. 3%. The similarity coefficients of materials varied
from 0. 77 to 1. 00. The materials were divided into two groups, when the similarity coefficient was 0. 815. The results of
SRAP clustering analysis were basucally consistent with the origin of the species. The results of phenotypic clustering
showed that the genetic relationship among the materials with similar ecological enviroment and adjacent geographical loca-
tion was close. The genetic diversity of 100 kinds of Capsicum annuum.l.. was abundant, and there were differences between
clustering results and traditional morphological classification results.
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1.2.1 EZREMRILKRELEHARMEZRYE
PERF A oA RV A TSR R ETTES %
CHE W 8 o o e S P | — SO A AR e 1 I 4
R ——HRR) AT A AR B AL R A 0 A
IEFRERR 10 Bk, LI 11 ASRRMR (K 2) .
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BT it B3 B DL S ol o B IR BT SR IR S E B
XTAR TR Y 100 173 83 K AR 2R 5 |, A
SPSS Statistics 19 3 #F17 A 5¢ R ALY 155, &
J A 53 AT R MR ) 2R AL AR 5 20 BT 5 R Hier-
archical cluster #E1740 )2 B2, M #E 100 43 5 K HL
KZMRFRRZ IR E RE,

1.2.2 DNA #3 RHM R P CTAB %5 100
A RAIE I 2] DNA, FH 1.5% Bt Jig A A6z 0l Joit
FHEEHMy 66 B K DNA 5 HE 3k B8 b i1kl 50
ng/wl,

1.2.3 SRAP R Bk & B ¥ 3425 SRAP-PCR i
JSARFRA 20 wl:2 pl 10xBuffer,0. 4 wl dNTP( 10
mmol/L) , b NUFRE RIS 1A A 45 0.5 pl(50
pmol/pl) ,0.6 pl Tag DNA RARE(1.5 U/ul) 1 pl
FERR DNA (50 ng/pl) A1 15.0 wl JC# ddH, 0,
SRAP-PCR W FEFF 4 :94 °C 454 F #ilZE 4 3 min;
94 C7EME 40 5,56 CiR K 30 5,72 CE 1 5 min,40
UAEIR, fie ) 72 °C ZEH 8 min, 4 C 5 FIEIEK
N

1.2.4  Fl4n ki R R 25 58K R UM
Bh,HEFT SRAP FE5E5 W ALA Rk , %58 2571 T
W 2 A R AL O 5 W A Tt AR Z2 R AT, YR IR
PR 22 A RUA G HEAR S LG .

1.2.5 #%ELAE 5% 5% FH Microsoft Excel
2016 I Ntedit1.2 #4531 AH O TF 50 971G Z2 28 M3k
TR S 45T 6 TR B LUK B L i SR A AR [R) S 7%
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0, BRIGIRAE A 9, A NTsys2. 10e 4k, 1R 4
Nei-Li 715 AH LR 25, # A A e x5 5507 #4931k
(UPGMA) i#£47 SAHN 24501, 55 J5 FIH Tree plot
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Table 1 The number and name of material
G ALK FRAR A s AR FRARI FRAZA
1 Y ELZR T B0 A B P AR 51 IKETG KTk k2 AT R
2 W BRI TLLHIRM fiz3z 208 0 A IR 52 H5 IR WIR AR i R L IPN
3 W E R AR T3k B BEELIPN 53 TR RN trad T AT KA
4 JUR= Y NN DS f At B AR 54 TH TR A L AR KA
5 PR PIE /AR Fagvb E AR AR 55 TH TR KA TR T AT KA
6 W ELE R R B AR 56 TALHE R T PR B RAR
7 bi S PN FaH k% AR R 57 TA KR T AR R
8 KT IR KA R % AR 58 TALIAF ] KA T AT R
9 KREMgILE S E [}y N A IR 59 TACE L] AR T AR RAR
10 3k FaEE K H AR R 60 T AL T KA T AT KA
11 R FH 558 A W) KA iR H i A W KA 61 R N KR W R ik AT KA
12 JUEE AT R R Lioke e AR AR 62 Bt AR Tt AT KA
13 JEF A AT KA IR LEIPN 63 T T AR LEE| AT R
14 PRIV 'S? HRER IR AR AR 64 ELIPN e AR R
15 JEF AT KA IR P AR 65 T ] B A AR Lo AT KA
16 JUET XS IR AR 66 i IR AR TR AR Lia e A R
17 WERIT Tk fagkvb £ AR AR 67 Bt 8 SRR Tt AT R
18 W ELZRT TR R B B AR 68 S M B SO/ KB M 5 S AT KA
19 R = A TR A W AR 69 H A L JE AR HA e A T R AL
20 W R /N K BR w0 P AR 70 AT R = AR Rk A AR
21 8 i I3 S W 45 PH AR AR 71 TR =R R e A B R AL
22 LN W A fH AT R ML 72 A ok k] AT KA
23 A RAR A ER B AR 73 KR CIPN i LM LIPS
24 BURI/INAHR FR BN AR AR 74 TR A Sk TR e A T R AR
25 AN R KA R ER B A IR 75 LR Tk LRI A= W R AR
26 bi S PN HaE k% AR AR 76 LRIAERRAR LRI AR R
27 VIS 2 L A A 2 B AR R 77 LB A LI AT KA
28 TR FE A T R B HE K & 78 LRUTEM LRI BRI AR
29 EAEHRAR Ha BN AR R 79 TR =ML LRI e A T R AL
30 BTk AR ER L A IR 80 TR T SRR R B WA
31 BRI KR ORI AR R 81 VA T R R B AL TR AR KA
32 R KA TR ER B A B R 82 T TR RERT] B A R
33 T3 B HE AR MR IR AR AR 83 TR T P A B AR R BRI
34 T BT — ) KA 1R R AR A IR 84 T T KR LT LGP
35 J5 T W R AR TR Bt B FIRAR 85 T AR LT LIPS i
36 /IR PRI AR AR 86 HE R AR AR AT R
37 HPRIOCR IR PRI A IR 87 FE H e A W R B g A P A= R AR
38 HRAMEL HPRKM AR AR 88 HE BH A R bikasail AR KA
39 HRFFBA AL PRI A IR 89 2 PRI HEAR e A e B ) KA
40 HR Tk HPRKI B IPN 90 HE BH ) AR Fikasaial B R
41 BHEI/NKHR ZHARLL A IR 91 ATk fi)ase il AR KA
42 PPN =L A IR 92 b EL VG R bickaelg=) B R
43 =R R B AR 93 WRPE Tk fravh £ AT KA
44 =Tk ZEARL LI EIPN 94 T EL Y EAT AR FinyeitlnaY B ) A
45 =P B LR =L AR 95 TANABR T AR
46 =T IR ZHEARL A IR 96 TALHI R B AT LIPS
47 =PRI =L AR 97 TR AR AR R AR R R A= W RAR
48 o PR B HE AR H PR AR 98 T T 20 A W) AR TR AR AR R
49 RPN HPK I PR B R 99 TR /KR R AR LIPS
50 H#HPRAT AR PR AR 100 T T KR W) AR T SR AR AT KA
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Table 2 The agronomic traits measured in this study
b 2 Fx BEI H
X, B (em) o RIS 2 A bhdR b
X, TFRHE (em) MR A2 AT FEJE
X, ZEHL (em) S — A T AR
X, A (em) A E TR TRBHLI 10 A
X M98 (em) 8 B
X RHPHE (em) RIRK I PAE TR LI 10 455200 B
X, RHEE (em) IR EAR
Xs R (em) P A PR 2SS (1 5L R D
Xo R (em) B E ST AR DAIE S
X0 PR (g) BB R ST o e
Xy AL e SR Gty MW ET S

2 GRS

21 BARMEFERZHERREBESHEEDNT
2.1.1 SARMEREF oM  Silnbra Rz
(3 3) , RAMEIRAAAEA R LR S 7 728 5 R AT
BN 24. 80% .,

2.1.2 #ARMEAAAXESH TR
11 /3R AUPEIR (B A AH DG HE A A vl 0 (3R 4) , B
R B SRR R ORI R R (] 2 2 E A
B SN N Y N R 7 = T T o

SRR BRI R A S I OG
AL SR T 1 A A O, I TR A I SR AR
IEAE O, RBEAR AR A 52 35 A O R I
AR GNAR LA 8 35 DA G , R o RSR AR 52
RO SR IR AR R R A A
TEAR G, SR A0 R SR AR R B A SG R A
JEHURAR K 52 k2 DAAR O, 2R 1R JE R B R S
e S 25 B7ORH 5G| R TR J5E A B R o A S A I A
SR, B o A R R B R A S O OG e
A DA DR, SR PR R R SR AR A AR B R Y

K, TP B 5 B B a [A] S W 2 IEAEOC, R SE L b, X R ERR B A R AR
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Table 3 Phenotypic variation analysis of quantitative characters in Capsicum annuum
2L RN e/ ME WRAE HfE bR
R (em) 30.0 95.0 58.940 11.930
FFRIE (em) 26.0 75.0 52.700 10.520
ZEHL (em) 0.7 1.5 0.971 0.178
M (em) 6.5 21.5 11.929 2.601
M58 (em) 3.0 9.0 5.610 1.186
RYPFE (em) 0.6 13.5 6.003 1.895
BB (em) 0.8 3.5 1.911 0.452
RAJE (em) 0.1 0.3 0.189 0.044
B (em) 1.2 4.0 2.310 0.555
HORBTE (g) 3.1 16.6 7.467 2.569
BARRREL 12.0 72.0 32.960 11.171
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Table 4 Correlation coefficient of main agronomic characters in Capsicum annuum

X, X, X, X, X X X, Xq X, X0 X,
X, 1.000

X, 0.212* 1.000

X, 0.116 0.248 1.000

Xy 0.355*  0.093 0.178 1.000

Xs 0.341*  0.105 0.065 0.877  1.000

X 0.126  -0.110 0.085 0.169 0.169 1.000

X, 0.139 0.251*  0.005  -0.060 -0.062  -0.250* 1.000

Xg 0.096 0.248*  0.088 0.019  -0.014  -0.046 0.431*  1.000

X, 0.275* -0.113 0.143 0392 0.298™  0.384™ -0.299" -0.224" 1.000

Xy 0.126 0.346™  0.063 0.270™  0.220*  0.236*  0.312™  0.501™ -0.063 1.000

Xy, 0.134 0.061 -0.005  -0.104 0.060  -0.060  -0.165  -0.267"  0.153  -0.469"* 1.000

X, ~ X, WL 2, FORTE 0.01 APARRYER 3 5 FIRTE 0.05 /KRN R

2.1.3 SARMAEABRESH 100 ¥ KM
BHG 11 DR R R L g R WK 1, 7EBR
KB R 20 4k, 100 £y 83 K ABBE AR50 R 2 K
KB — BB 42 MR, 45 K4 58
Oy kL, 7R BRI B R 14 Kb W8 43 ok 4 A
Mmook T 0 ATV,

BT BEHA YT 18 B K (85.96.83 .84,
7.88.78.91 .77 .86.87 .44 .89 95 92 43 94
M93), I AEA & 24 3R (60.70.,65,
33.53.39.61,.64.74.29 .30.31,.45.90.56.,
79 .72 .81.17.76 .36 .50 35 F1 6) ., 45 Il #F4H
5 5 A RH(58.69 .59 .67 1 68) . 4 IVHE
HAL & 53 M kH(57.82,18.51,10,32,49,
14 .9 .16 .34 .20 .38 52 11 54 /13 47 /12 22,
48 55.73.71 .42 .75 41 .1.26 .23 .62 .40 .46,
97 .98 .99 100 .3 .27 .66 .28 .80.8.37.15.19,
4.5.2.21.25 .24 f63),

2.2 EIXHL SRAP iEfE ML

2.2.1 HTFARRLENRMBRPTIE = %
AW A R 4 0 3= 5 22 5 80K 19 31 R A
DNA Ff i X7 SRAP 5| ¥ 41 & #F 47 Ui 16 , e 2 1
E 8 XTI WIF I A (% 5) T SRAP-PCR X
N LA 58 100 1 50 K MU RE 1 388 1% 2 FE 1
PCR §"38 Bt P 1 i 76 43t , Hob 2 504

WA 61 25k, B 2B RN 80.3%, %519
ZEVEEN 71.4%~87.5%
222 WARMEBESZHHESHTAERESNT R
Tt 50 R ABUFR S B IR B RL B SRAP PTG 45 R 4%
AE AL BE XF 5B kT #4175 (UPGMA) #F 47 SAHN
RESN, BRELE LR RS THRE (E
2), VLt e MR B 0.77 A, Al
NTsys2. 104, # 4 Nei-Li 715 0940 R Eh
0.77~1. 00, 7EAHAL R £ 0. 815 &b, 100 fy ]
FABRE Rk 1 01 Gk Ml ol 2 K2 B — KA dE 47
Oy M RE, 55 25446 53 M MR, L HIBL R
B 0. 810 &b, KRB BB, 730 7 S HELL, o
Sk a0 10 V.V VTRV,
LR 40 A REH(1.2.4.16,17,
18.3.19.14.15,13.5.25.27.26.28 .31 .66,
76 .37 .73 .38 .64 .62 .63 .53 .89 6.7 .41 42,
43 61,54 .49 51 .52 .50 .88 F190), 5 Il B
HALE 5 MR (65.74.75 .77 F187) ., 1l
BEA L5 2 Iy ARl (29 F139) , SBIVEEA A&
37 By RE(8 .11 .,12.35.9.10,20.81 .80 .82,
21,24 .22 .23 .40.44 .57 .58 .59 .67 .68 .69,
79 .93 .95 .45 84 .47 .48 .55.56.91.92 94,
60.83 M1 86) ., % VEEAL L& 10 1 # K (30,
32.33 .34 36 .46 .97 .98 .99 F1100) . 45 VIF
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Fig.1 Cluster graph of phenotypic traits in Capsicum annuum
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Table 5 Polymorphism in 100 samples of Capsicum annuum ampli-

fied by different SRAP primers

514414 N L Bl
EMI-EMS 6 5 83.3
EM10-EM4 8 7 87.5
EM11-EM12 11 9 81.8
EMI13-EM7 7 5 71.4
EM13-EMS8 10 9 90.0
EMI13-EM10 9 7 77.8
EMI13-EM12 13 10 76.9
EMI13-EM13 12 9 75.0
Bt 76 61 80.3

HAE 3 ARE(71 .72 F178) . SEVIREA S 3 1
FEH(70 .96 F185) .

3 17 8

P b T B R R R SR AR A FFRIEM B
FivRIE AT A W B R B 5T W R LR R R
A& LR R 5t A% 2R RN A 8 [N 3R A B AR R B
RN ESE O
3.1 REBXSH

A R A LR R R AR S, B R AR
AR SRR AR, 5 Z B R O K
e A BB K (0.877) , B B FE IEA O, 1
AT I R A K 1 3 O AR o G I A A R PR R
3@ I i N R 3 A s R P
ERE R 7 B S S W R i e i T
ARG, R T SR R R R
JE A W 2 OE A DG BT R U R — R
KA WS, Wk, & =8 E Fi B bR
AR RMEFIRARTEZINEZHNEDN
S AHAL A S 1E B bR R B R R R
ik 3 S PEARTE A .

32 RBETLRSH

HEminfE2E S FE2&E K, ZTRAUN
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Fig.2 SRAP cluster analysis of Capsicum annuum
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K T ALK AUE T = W X 5] 3 ) 25 A8 b
BE, T2 43 7 b 5 3 R WK AL AE TR — A
A, U BT = WY M DS 0 5 R RSB R R G g |
TR R EA Bt N T E G, #1720 A 34
R s 5 TR 4L b i 7 AR TR O B R AL, T
168 P75 KM 5N T SRR B, 5 S/
K H A LT AR 7 [R) — B 20, 3 26 b1 R A 3
KM LA MR AL, 5] G o 2R o o | SR
PrEmm, BNV RN =HKXE, =8
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A 25 PR B AR AR, M Ok U5 A 4B Hb X 3 AL O R
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AN BR U P R W1 R AR 7 [R] — B4 3 2 bf
B bR TR SRR 2R B AL, 2R
I HELH Y 24 03 FE A B ORE I 0 A 20 PR A B
1 51 R BURE L R 7E — i, T A A B b B A B
Pk,
3.4 SRAP &#f

BEXF Y kAR 6 2 13 Z (],
SRR SIS 9.5 N2 AN
ML PTHE S  F e B S T 200~ 2 000
bp, EM13 Fil EM8 #5ic 09 i 17 77 7F B it 2 &P
Gy AT, BB AT M % ) AN [ 9 W1 R AL DNA 4
RELEM13 R EMS 514 4 & L84 10 &

Lo HP 9 KB T2 MM A, Z8MILEL
90% ., MW A EM13 Fl EM8 X} 100 35 K
U SRAP 3G &5 S vl LA th, A B B A H R
B R /INIY 658 J5 iy 43 A1, AN [R) it o A RL 22 18] 7
TE22 5 WA B e T — 80, AT RE S Y Tk
HRUHY 100 173 83 K AR R 3 43 J2 8 2o % 52 0 3
BAE A s HE Al By ARk, TR R A
o, R 28 5| W i 35 1 1Y % KAk — 3K,
3.5 SRAP BEHH

SRAP L Hrahi i 5 R B R K LR A 1
JEVFZ R ) — M DX (5 ) B3 R AR BT %
AP -2 XA R RH TERSEEE SR
S TRVRR SRR A BRI E AT 2 A SRR E A A
DL R Z 0k #5772 T BRI it A5 A8 e 8, 4R
VRELLELHE 10 13 Fh BT b4 RE, ok 26 4 RF 2 A &
() — S0t Fl T sk SR BT R R R H R — A R
B, AN TR B A] R T 2R T AR
B B bR T A /0 e B B AR R R R, &K
LSS, X LA A i i S 2B R B S
AR H X — = SC AR A7 M A B T b iR #E
D 3 0 T S5 A ) 1) B SRR D X I Y A B
77 i A AR AR K R RE R, AT AR S iR bR
LIRIOEZR S

N4> SRAP 4 FFRic B AR O 48 1 F 76 B
T 5T B2 st A% Z AR PR Y P A I R L £
AR, B ME B 2R 25 100 13 5 R AR K, Ry
fiff P KB B ik B2 rp SR A R ROCRAR M
P12 1 H R () R T (5%
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