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Studies on Genetic Diversity among F, Generation Group
Materials of Sweet Potato

LI Yan-hua' ,TANG Dao-bin® ,ZHANG Xiao-chun' ,DU Cheng-zhang' ,CHEN Hong' ,ZHONG Wei-ran',
WANG Wei-giang' ,ZHANG Kai*, WANG Ji-chun’
(Instisute of Characteristic Crops Research ,Chongging Academy of Agricultural Sciences ,Chongging 402160
2 Agronomy and Biotechnology College of Southwest University , Chongging 400716

Abstract ; Ipomoea batatas(L. ) Lam. , is an important food crop which can be used as an industry material, a
new energy resource and forage crop in the world. The main method of sweet potato breeding has commonly been se-
lecting excellent materials from sexual reproduction F, generation. In order to optimize the sweet potatos hybrid breed-
ing methods so as to match reasonable hybrid combinations and improve breeding efficiency,in this experiment, hy-
brid groups of sweet potato were studied based on SSR markers and 13 angronomic traits,and the cluster diagrams of
the groups were obtained. High-yield strains were selected through this experiment. From cross group of SSR markers
clustering analysis results, the distance between group materials and parents was far, group materials were clustered
in three classes ,while parents gathered in another kind. The cluster analyses based on 13 angronomic traits of sweet
potato hybrid groups herded parents with some group materials together, then its variation of genetic distance was up to
30% when group materials and parents were taken as a whole, which was far higher than that of SSR markers.

Key words:sweet potato; group materials; genetic diversity
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TR T HEA VRIS R A2 o B R SRtk 1
FT00 16 F SR WS ARREAT N Tk 4%, % R B
RLBORR 2R, $ 3 38 5 0 1 B I s LA R MR A 2
FOICE, I 7 s BE A 2B 7 b AT LA I 1] A1) £
A TR R R RO B L R
b ZRIUN 5y 2 BIBNR 0 ASUREEHE (B
PR RO SRR 25 R AR A REVE R LRI
RPRAR WA F, BB oL, SR, HArAyH
EWTTEH R L TET X H & B ah R R s 5T IR 2+
PEROBFES X T 35 2 S B A HL A 43 8 1 100 % HG
SRR L 22 R TR T, I AR ik
B A I B EERDRE, T A S T A e 1 22 S
W RARIC AL EE . ABFTEXHEE R A AR IFAE AR T
ZRACARFHI H S BEAT 00T, TR F, 920 B G
DR AR R R, B S R HEF R TR
PRI R AL PR B S ER S

1 HEE %

1.1 kst

PR A B} R VY R K2R AR W 0 Y T 4
Bt BEACR 0505-5, AR 007, 349 4 1 7 15 U8 K
EHERMFCHER) . T 2010 412 H 20 HE 2011 4

®1 HERZHKREEHNIE RIR#E

2 J110 H ,7EifgrE B K B b A7 22 28 # by T AR, Refb
TR JE WSR2 22 B, o R R 42 22 T 64
w5 SRR AR T SR 42
1.2 KWAHZE

2011 43 H 22 B LikZesc 4l &0 64 ki H 2
AT RZE R H . 6 H 23 HEEMB T
PR R AR 5 5 LR R 2 B B A E 5% i )
RIS R — e R TR A, 22 R
F50.76 m, BREE A 0.22 m, 5528 [ 5E 24 Bk, i I
PAN:P:K=5:2.5:10 A LLFIHED G, 78 28 0 it A
P AEA K AR, AR5 10 d 0 A4 N OREAE B A it
Ao At )45 2 W) B AL AR B . 2011 4F 11 A 10
H WAk it o3 S A 725 Rl oRmig 7=
1.2.1 REEKRWNVEMBE REWRAE WER, =
HR TR FEH 28 e 20Dk o8 2 0 i b ) A B
HE I g kg 2 BRSO R
SR EE Ha e R R RS N
BORN /N S5 o ) S 8 A 1 S o etk
NG RGN SRS AR YR Ry 2% [T
8 MECEMAR  INELER B K & K ZEH Kb
TR KB R /N RORN N e Oy
ZARVERIF AT IRIS (K 1) .

Table 1 The main angronomic traits and their criteria for sweet potato evaluation

TEBFRHE Traits

I FRAE Criteria for measuring

IS

-,
I
E-Nal
Bl
L 330

SO

7. FEH R

K&k

el
il

0
B

il

10. B R A T

11. BRRR

12. Rk /NE

13. BARR/NERL

1= ,2 = 0iliih 3 = DYk 4 = RO, 5 = R0l 6 = ROWIR, 7 = =/ ,8 = =MmiBilik,
= =B BRI, 10 = TRBRGRZ 11 = IR BRZ, 12 = BN, 13 = A 52,14 = 35TUE

1 =3R&M0 2 =58 3 = PR 4 = JREE(R 5 = 5060 6 = TR 5 (A, 7 =10 (0,8 = B4 (1,9 = LR (A

1 =180 2 =50 3 = BT (0,4 = IR (0,5 = 500 6 = TRER (0,7 = EA 4k (n

1 =R 2 =50 3 = BT (0,4 = VR0 5 = 200 6 = TRER (0,7 = EA 4k (n

1 =Bk0E,2 = Y5k ,3 = 4k 4 = K&ifk,5 = LKk ,6 = TIgik,7 = f0E,8 = & ,9 = AN

1=F10,2 =% ,3 =@ 4=580,5 =100, =Ma6,7=400,8 =540, =%%0,10=4

0,11 = R

PLZEEETE 30 em JERE N, KJETE 10 em DA BRI ECECRIR, 1<5 15255 4, <10 153 >10 4>, <15

A4 > 15 4, <20 455 >20 4

JHAEFRI ) FE =K E (em) Fn, 1<50 em;2 >50 em, <100 ¢cm;3 > 100 cm, <150 em;4 >150 cm, <

200 e¢m;5 >200 cm, <250 cm;6 >250 cm

LI i) 25 e K25 (mm) FR%, 1<<5 mm;2 >5 mm, <10 mm;3 > 10 mm, <15 mm;4 > 15 mm,

<20 mm;5 >20 mm

DL P F R 100g DL EAYEHFRE (g) . 1=0 g;2 >100 g, <200 g;3 >200 g, <300 g;4 >300 g, <

400 g;5 >400 g, <500 g;6 >500 g, <600 g;7 >600 g, <700 g;8 >700 g

DLt i 100 ¢ DLERHEERR, 1 <1 12214, <253 22 41, <3 4154234, <4 5=

44, <54;6=5 14

P KR E A 1 om HERE/NT 100 g AEHIIHE () . 1<20 g;2 >20 g, <50 g;3 >50 g, <100 g;4 >

100 g, <150 g;5 >150 g, <200 g;6 >200 g, <250 g;7 >250 g

P K EARE 1 em HESE/NT 100 g BEPITHEL 1 <1 52214, <2 453224, <3 15423

A, <4524 4, <5625 4
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OO 16 %

1L.2.2 StSHATE RIS A Excel
FAE AR TR A A M PORE B A PR EA T S . AR
JE BT DPS 12. 05 b Bt BhAT HEE A IR i) 2
OB A HTiE e S A Excel B4, ARG B R G
R NPT AR AEA AL B, ol 5 1] 35 4% 0 25 R
DR PGS, BRI R A JEF 343415 (UPGMA, un-
weight pair group method using arithmetic averages) ,
I3 J5 W TOPSIS Z38 PFAN 6 X R A REEA T 77 B
EARIOZE G T TR R R R

1.3 FIZREKH) SSR ARC AT FT %

AR H 2 DNA B F2 U 35 5 % K. Ukoskit
AUV CTAB ¥ MRS SCBRE LR E R . 5195
FHLAKKE ™, I 50 XF 51y O Y 22 b AT
SSR HriCHY PCR 438 A4 8 Py OAR YLAG . PCR
SNAR Z A :10 x PCR Buffer 1.25 pl.,25 mM Mg**
0.4 pnL,10 mM dNTPs 0.2 pL,5 U/pL Tag DNA En-
zyme 0.1 pL,Forward Primer 0.5 pl, Reverse Primer
0.5 pL,ddH,0 6.05 wL,DNA 1.0 pL, BAKFL 10 wL
(RENRBHARZR PANA 20 wl ZE4 6900, LA 1k R
7 PP L BE Y TR TR R 45 & 58) . PCR ROV R
K :94°C TN 5 min;94°C A5 45 5 ,55°C Ik 45 s,

1 6 12 18 24

T2°CHEM 1 min;35 MEFR, SEMURTE 72°C KA T Ik
110 min, J=IRAET 4CUKFAT . RIF5IT SSR
PR YL EE R LR VKIS 4 SR A T AR S R R AR
PERFRERT T SSR AR /AT, B AE VR —1
L AAIE 1 T e 07 Bk i <97 B
TR R L bR s 1% SRR LR NT-
SYSpe version 2. 01 #4715, 77 R H UPGMA %,
A B AR LB A B TR 50T

2 #ERS5SH

ZRAZH A 0505 -5 x 75 007 FLUisk 64 KifhF7E
HIE R4S R 1 ~64 5 (HZ A 56 R+ & 28K
o BT IG A X X 56 ki 2438 fh b AT T 20 #r
it 22 % SSR BI4 1Y PCR 4754 K v vk, @R BEAR
W F ARHE AT SR 3 5 s 2 Mk, R SSR
S G T 4 ARG DNA Z55 Fis s 41, %
XS Py 1 =y 56 AR R, 2B H A AR
B F RAE T B2 A S, HUKEE R R &4
UYL T 1 ~2 SRR X UL R — 4 R
PSR BAT ] — 4 1 R 2 R 3 R4 2
AT 5 I 22 S AR A3 AR SSR 34 45

30 36 42 48M
1500 bp

1000 bp

500 bp
400 bp

1 ~48 2y 48 RiAsCAF 45, 1€ 2,3 ,4 A[H]
1-48 is the serial number of 48 grain of hybrid seeds, the same as in Fig. 2,3 ,4
1 SSR3I¥AE SIP027 I HERZBEEMA MR EER
Fig. 1 The results of partial plants of sweet potato cross group used SSR primer SIP027

1 6 12 18 24

30 36 42 48 M

1000 bp
900 bp

500 bp
300 bp

200 bp

2 SSRS|I#MAESE SIP102 3 HERZ B A M BRI EER
Fig. 2 The results of partial plants of sweet potato cross group used SSR primer SIP102

2.1 ETF SSRIFICHIEESHEESH

FAZ F BEAR M R 20 SSR Fric ¥ 3, 345
373 LB ARG AL A R L
AT R G S RE 5 FTR B SSR Arid B 2%
B, MR SSR ARic i3 22 28 F, #ER M 8} 5 ok
A Ja] B 388 4% AH DL R BUAE 0. 4113 ~ 0. 9839 2 [i]

o 35t 1% A LR B0 K92 51 % A 56 5 41
B, oM 0. 9839 ; 8L ML R B fie /MY S 0505-5 il
39 5,20 0. 4113, SEAR SRR RHE] 1 35 1% 46 81
AEI RN, LR R G EAM B Z A —E
M 225, Ha PR E IR SR 0. 7329, 45 5
AZBN15.12%
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3 SSRE|I#MAESE SIP114 W HERZBEI MBI EER
Fig. 3 The results of partial plants of sweet potato cross group used SSR primer SIP114

6 12

18

24

30 36 42 48M

1000 bp
900 bp
500 bp
300 bp

4 SSR SIS SIP137 S HBRLZHERMAM I IBER
Fig.4 The results of partial plants of sweet potato cross group used SSR primer SIP137

0.45

0.67

0.74 0.86

AEHE B Genetic distance

5 HEBMKSSRIFICREGELRE

Fig. 5 UPGMA dendrogram of sweet potato group

materials based on SSR markers

ML =0. 74 B, 2258 A 56 1 bR R H A
BHh 4 2,01 86 41 AR, A RER B S
73.21% 5 55 1 254 3 {5 Rk, o7 BE AR B 20
5.36% ;%5 M 28 A 12 b owE, o5 B & B 80w
21.43% ;S5 IV Hh 2 DSEAMEL,

2.2 ETFREERNBESHEEST

MR 13 MR EHRXTRE RS T R GRS, 155
RGRAEE 6, HIE 6 nI %0, 76X HEMR 56 4 A4 KRN
FARMRREE Forp AR KIS 2 51 54 5
R, 3845 HE B9y 10. 5347 5 1AL BE 25 B /N 2 39
F16 54K} WAL B 0.3383, BEIR A R E
ATV AEFE 35y 4. 8455 A5 S BN 32. 78%

HETHFCrREEIRE R R R
R SEA AT W A R Sy — 2 TR R A
RIET &, Y L=4.92 0, Z3CHHAK 56 341 E
HORARBE RN 4 28 58 1208 2 D BHAM KL 28 1T
FAT 47 Iy B, RS B K 28, HrP a4 2
Uy EAMBE BB MIEH 8 nhrkh 5B IVIEHN 1 ik
AL,

2.3 HESFHREMNRIE

FRAE 7 e b ST AR 5 H S i iR
SRR PR A TR (0 MR A X H R
TRM R P B 2E A 4TS, TOPSIS 54 PF ik
SIPTEE RN 2 PR R AR SR R E S
TR e S RS 5 N S e
]2 AH G R AR X £ FE A BL2E 4T 43 BT, TOPSIS £5
Ga R E BA B S s m I LSRG HEhn
(B R X R AR A B SR AR SEA T HE I, A5 8 7 i A
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wOW o W 16 %:

NP

L

|

i

I\

4.92

Loa 328 637 521
WAEHEES Genetic distance
6 HEBARZERRFRLE
Fig. 6 UPGMA dendrogram of sweet potato

group materials baesd on agronomic traits

B, F2 i ABPEL T R TR T
A BRSO 5 R A R B S 1 Bk Horh G R
40 2.5 J 32 (kA B MR IR A 2 B LA R
G50 61 M 62 [ HRR SR AR R R B2

&2 KA TOPSIS it iz st B E R =2 RN ES LR

FEAK, AT SRR A He A =t LR —E
AIDLH . X EERRL AT LS REAR B AR bR 2
PEALIR BT A3 9 SSR ARiCHEAT e 7 A SC R I Y 73
B, BEMTRES 12 4l 25 7 AR OGS [N, 3k 26 HE B H 2
FEAERL 2T 49 85, AT DL — DA ek &
T BT R G TARAEHE  TUR AR R 2 gk
AR VIR A ZE OIS, 165 Jm H B e e N
FRIEFE A A5 R AR

3 S

3.1 i

FERFR SSR pRic B R KA g b 7 — 13
[F] AR AR L 20 A A2 IR 25 L Bz, BE AR A
R 3 28 T SR A BBl SR A 5y A2 LR Af
REAE P SR AS Z A4S B 1 5t AL AL PR /DN, e 28
A5 ARARATFE DR X bl Ase 349 i, D) e A B A 1 A )
AIRESs N B A 2R A TE RS ] AR PR3 I (9 1%
Bl DFRAT RS XS PR A A TAE R U, 8% 2
B A ) R TR AR e

13 DACEMRXT T 8 42 5 BEAR I SR 2K o0 A 45
Y5 SSR FRCTREE A 22 55, R EER I HR 2K
VEEARGT T BAR M BLERAE T — i, EUASBEARA RE

FISEAMA I g — > B AT L5 A% B 0 A9 728 e v

ik 30% VI, Ct i T SSR FRic A aiqs 1 i AL 75 S
FA, AR I e 2 S ) IR RLAR ] BB 5 AN R IR B A A
A WS TEA B =A R 2 e, OB R R
Zhg AR I 2 A 3 A R R R
BBk A I AR IR 22 T LREOR, Bl T3
B S RS | A e BRI 4 Bl R
D R B R R i AR R 4 TR A A AR
K, —EFE FFETIEARISH SSR Frid K5
UEGE V=210

Table 2 Comprehensive comparision of yield traits for group materials by TOPSIS evaluation

AR (BRR) RAEE(g) KRB

wKERK(em) KM (mm) EiL

Individual Weight of larger Number of larger Maximum length Maximum Composite
Plant branch Ranking
plants ( Strain) and middle tubers and middle tubers of vine diameter of stem indicator
40 205. 41 1.0 24 120 16. 15 0.6136 1
510. 60 1.0 18 90 13.77 0. 5675 2
237.71 2.0 12 150 21. 15 0. 5456 3
32 438.35 2.0 9 150 14. 69 0. 4981 4
0505-5 455.00 2.6 5 230 9.39 0.4740 5
61 317.02 2.0 10 120 12.76 0.4303 6
#5007 340. 00 2.2 5 200 10. 07 0.4228 7
62 439.18 1.0 8 110 16. 57 0.4190 8
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