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Abstract With superior germplasm Zheshu 13 as the parent, 27 new superior varieties have been developed. In this
study, the pedigree and main characteristics of Zheshu 13 and its derived varieties were analyzed. The results showed
that Zheshu 13 has the genetic background of Ningshu No.1 (a domestic core parent with high starch content) Ruian
Hongpihongxin (a local germplasm resource), Gem (a parental material with high carotene content introduced from
the United States) and Nancy Hall (a high quality variety introduced from the United States). The number of varieties
derived from Zheshu 13 as the female or male parent were 20 and 7, respectively, all of which were bred by
cross-breeding. The rate of high dry matter content (dry matter content>30% ) and high starch content (starch
content>20%) of Zheshu 13 derived varieties was over 60%, among which starch type, edible type and purple-fleshed
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type accounted for 37.0%, 22.2% and 29.6% respectively. The rate of resistance to black rot, stem nematode or

Fusarium wilt of Zheshu 13 derived varieties was more than 80%, and the rate of resistance to Fusarium wilt was

100% . It is an excellent parent for disease resistance and quality breeding, especially in the disease resistance

breeding of sweet potato black rot, stem nematode and Fusarium wilt, as well as edible purple-fleshed sweet potato

breeding. It has a high breeding value, and has a broad application prospect in the planting region of the Yangtze

River. Many varieties derived from Zheshu 13 were extensively promoted and played a significant role in increasing

yield and efficiency. Therefore, we should pay attention to the breeding utilization of Zheshu 13 and the application

of its derived varieties, providing a reference for the genetic improvement and application of new sweet potato

varieties in the future.

Keywords Sweet potato, Variety, Zheshu 13, Breeding value
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Figure 2 Pedigree of new sweetpotato varieties derived from Zheshu 13 as a parental material
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Table 1 Dry matter content and starch content of varieties derived from Zheshu 13

Giitfabn THIZ(%) TENZE(%)
Statistical indicators Dry matter content (%) Starch content (%)
ELHTE 13 = >30  27-30 <27 LLWiE 13 >25  20~25 <20
Higher than Zheshul3 Higher than Zheshul3
A AL 4 18 5 4 11 3 14 10
No. of varieties
5d(]] 14.8 66.7 18.5 14.8 40.7 11.1 51.9 37.0
Rate of varieties
¥ 22.6~39.5 13.3~27.1

Range
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Table 2 Comparative analysis of the main characteristics of the starch, dual-purpose and edible type varieties derived from Zheshu 13

5 R ATt A TR TERE%) HETE BT E VER T E
Group Types of No. of DMC (%) SC (%) (kg/hm?) (kg/hm?) (kg/hm?)
varieties varieties FRY (kg/hm?)  DRY (kg/hm?)  SY (kg/hm?)
WS 13 ATAE il FEME A 10 34.4 23.6 29 835.9 10233.3 7019.8
Varieties derived ST
from Zheshu 13 FHBEM 3 32.0 215 35849.5 113812 7772.8
DT
THERM 6 27.0 17.2 36 127.8 9474.6 6125.5
ET
3 27 31.4 21.0 30 344.8 9383.9 6296.5
Average
Wi 13 AT pdE MM 4 34.5 23.7 30954.8 10 687.7 7 348.0
] % 4 5 L ol ST
Varieties derived from £ %Y i Fh 2 29.9 19.6 30774.5 9226.6 6090.9
Zheshu 13 with ET
national registration T35 6 33.0 22.3 30894.7 10 200.6 6928.9
Average
] K 25 5 i o EMM MM 35 31.8 21.2 29 968.9 9 490.2 6278.7
National registered ST
varieties HMAMmM 29 31.6 21.1 30 887.8 9781.7 6530.2
DT
THMEM 26 25.8 16.1 34 586.7 8 888.3 5560.6
ET
-85 90 30.0 19.7 31599.0 9410.2 6157.6
Average

TSN

£: DMC: T, SC: J€ 3% FRY: i 57 it; DRY: %175 SY: Sk ™ ity ST: Sk B s DT: A AL il ET: 2 2 i
Tl RIR). 2R i R FE S A 2005~2016 SR8 4R FA R A 2R  He P 28 £ P 2R i ol
Note: DMC: Dry matter content; SC: Starch content; FRY: Fresh root yield; DRY: Dry root yield; SY: Starch yield; ST: Starch-type va-

riety; DT: Dual-purpose type variety; ET: Edible-type variety; The same as below. The national registered varieties mentioned in the

table refer to the registered varieties (starch, dual-purpose and edible type varieties) in 2005~2016
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TR FH 5838 L A ) T SR B0 LB B i O 100%; 3
FH AL oM AR I o3 AT e e, A 100%; FEF AL St

FIAETT 258 RN £ FH 58 2 P IR BT 25 2 U B 491 B
1, N 100%:; T 1E 2005~2016 i85 F 5 % 5 fh b (R
W RLEURIRS FH 258 2 W oy i e FH B SR b B
3 Rl 25 28 HUi Lo e v, S I 70% 5 £ 2R S R )
PURR FEE 9o A1 = B0 LA e e, F IS 85% bl &
S BT L B, N 100% (R 4). (EfF—12
(A2, Wi 13 AR SRl 7 A Ront e s
DAL fs BRI R s s s Wi E 1 S5
THEEE 3 S BB AR | 2Rk U AT &I IX 4
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Table 3 Comparative analysis of the main characteristics of purple-fleshed sweetpotato varieties derived from Zheshu 13

21 51 P LB YY) A TR ek HETE S ETUE EhTE HEREE CIFEIER

Group Types of No. of (%) (%)  (kg/hm?) (kg/hm?) (kg/hm?)  (mg/100g FW) & &E(%)
varieties varieties DMC (%) SC (%) FRY (kg/hm? DRY (kg/hm? SY (kg/hm?) AC (mg/100 g FW) SSC (%)

Wi 13 ATAEMFT EEEREE 3 29.0 193 240420 70479 46032 514 13.8

Varieties derived HCPF

from Zheshu 13 THEE 5 31.6 211 24902.1 7779.6 51855 224 9.9
EPF
-3 8 30.8 204 24579.6 75052 4967.1 333 10.7
Average

W BATAENE =EEREY 2 313 209 268080  8199.9 54286  54.1 13.8

i B R R HCPF

Varieties derived from £ Fl] 45 % 1 31.5 21.0 272918 84059 55784  17.0 14.2

Zheshu 13 with EPF

national registration “F1 3 314 21.0  26969.3 8268.5 5478.6 41.7 14.0
Average

] 25 4 58 i il AEEREE 7 31.9 213 248963 78989 52882  55.1 11.3

National registered =~ HCPF

varieties THESE 32 28.6 189 271146 77719 49312 236 14.2
EPF
T3 39 29.2 196 267343 77937 5028.6 293 13.7
Average

1 AC: 1675 & & 5 SSC: Al IS & & HCPF: =467 R 45, EPF: & 8T8, il Sy B 58 %0 il M2 48 2005~2016 4R

IS R

Note: AC: Anthocyanin content; SSC: Soluble sugar content; HCPF: Purple-fleshed varieties with high anthocyanin content; EPF: Edi-

ble purple-fleshed varieties; The national registered varieties mentioned in the table refer to the registered purple-fleshed varieties in

2005~2016
21118

HEYAR P TYR. Jek & 22 H 28R
EER TR, 2014). #1E 13 £ —ANE TR,
VN BRSO SR . WP 13 N B R R ARG
G U i HZE WSSV SR 7RI RS =R
TRt E R W 13 20 e BBl
FERIEA i, 5 T 0 245 BRI R R (R) (T
FESE, 2020). AW FTH, WP 13 ATAE AN E T3
(T 26:530%) A1 e B 28 (U B 2 >20% ) L 451 357 6 ik
60%, FL e SR 5 37.0%, B FH AR S RRORT AL
Pyl 22.2%F1 29.6%. VAHTE 13 NEEAE B
FTME 27 W E 70 LSRR ISR S R I
Mo S A 5 )\ At 7 H 48 6 28 Bk —.
TN AR IR, DT 3TN E S
R A MERIE RIS AE 8 A, BfEme T =4 3 4
A HEER 5 A, BRIEBEM I EBEE] 100%.
Hoyrk®E 2 5 HEE 0 5 7RE 3 Sl ERE

S . TE B RS L, XL A B R R ZECR A 2
e 13 SEAHE SR B2 R AT, W 13
VERZEAMMUE e B A e s, mHEH T
B B R B AL

H 2 S AR R 2Rk o L B DR AP 8t
& = B AN RON ), 2258 S5 ARBIPUR RE 1 HoE A
FIPTPEACE YIRS (T — 2 45, 2002; i — 24, 2004;
J7 R AR A%, 2004; BUBXARZE, 2010). 75 H ZHiG
B RS, 2438 SR A IC N 2 R B 1 e Y R A
AR EURE 2 — B B, G0 fE AR H IR
FERH ELA] (U — 24, 2002; i — 225, 2004; J7 44
AR EAR, 2004; DHRXZREE, 2010). AHFFTH, ZHiam
P 13 RTAE SRR SR B 2548 Hp B B0 1Y)
eI 80%. 1E R bt SE B 1) BE s, B = e B
RS T IR R, X AR A 2 AR BRI DX = B K1Y
FERE . LR GTEEBE AT 13 MERAE E 1
6 SR W mPURRSA, HTMEN
35.8%, BE 2P 8] 32 664 kg/hm?; i1 6 5 7] LIAES
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Table 4 Resistance of the varieties derived from Zheshu 13 to main sweetpotato diseases and insect pests in China

5] P LE YY) PO L5 (%)
Group Types of varieties Rate of resistant varieties (%)
HPEHR MR ZEZHUR SR ZIER
Black rot Rootrot Stem nematode Fusarium wilt  Bactrium wilt
W 13 T TEA I it 70.0 66.7 75.0 100.0 25.0
Varieties derived from Zheshul3 ST
e 2 i b 66.7 100.0 100.0 / /
DT
AL 100.0 50.0 50.0 100.0 0.0
ET
HEE R ERE 66.7 50.0 100.0 100.0 0.0
HCPF
THEE 100.0 66.7 100.0 100.0 0.0
EPF
- 81.5 63.6 81.8 100.0 12.5
Average
Wi 13 ATAE i e Rt JER B AR 50.0 66.7 75.0 100.0 0.0
Varieties derived from Zheshu 13 ST
with national registration R AL F 100.0 / 100.0 / /
ET
[SYiAsES 50.0 50.0 100.0 100.0 0.0
HCPF
THESE 100.0 100.0 100.0 100.0 0.0
EPF
T 66.7 66.7 87.5 100.0 0.0
Average
] 25 4 5 i o VER B S 50.0 89.7 41.4 783 16.7
National registered varieties ST
e 2 it b 70.6 63.6 73.3 722 42.9
DT
B 62.5 91.7 53.8 86.7 58.3
ET
HEE R ERE 50.0 50.0 50.0 66.7 100.0
HCPF
THEE 45.5 36.4 65.0 68.0 25.0
EPF
P34 54.8 68.8 55.4 74.7 423
Average

T R L S E AR A 2015~2016 GRS E HOVERY Y L S Y L B RN R
Note: The national registered varieties mentioned in the table refer to the registered varieties of starch, dual-purpose and edible type

and purple-fleshed varieties in 2015~2016

JEIIPLRRBER BRI CAM A . H A 2R 00RO AT LUt PR MU A K T, SR
KPS F R TR R BF IR, B0 AEEERER. Dl TR AHTE 13 /554, 48
Pl 2228t A i T R A LA AT (M — 255, 2004).  ZEZRHUR S E ) 11 AMITAE SRR, 9 ADNPUR R4
FEBHAT R T O R A M B, SRAIE TR I 28% LA b, K55 9 5 0538 29.0& 17,47
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Table 5 Varieties with multi-resistance or high resistance derived from Zheshu 13

mn A SR R 99 R4 U EEAIT SRS
Variety Black rot Root rot Stem nematode Fusarium wilt Bactrium wilt
Mg 17 MR S MR HR S
Yushul?

WELS MR R S MR /
Yushu No.1

JrE 29 S R HR R S
Sushu29

WEE1 S MR R HR R /
Zhezishu No.1

WMERE2S MR S R R S
Zhezishu No.2

THRE3S MR R R HR S
Ningzishu No.3

MEFET S MR HR R S
Mianzishu No.9

vE: S: B R: U ; MR: 13T, HR: &L

Note: S: Susceptibility; R: Resistance; MR: Moderate resistance; HR: High resistance

EI0WEE 1 SR E 2 SAWEE I SE TN
SR TR B 30%. & BRI EE 5
151 S REACIB AL SO 520 (7 A R AN £ 4R, 2004). 1E
SRAIE RO , FE BRI i A E REAR BOBEIE I 2 B
T, AR R DLBTEEEIR T 13 165
A, TS ER SB[ 10 ANFTAE SR Bk SR A
1% 100%; FoH 9 AN SRR AT 13 S ILATA SN
BEAC, 1 AR DABUR PR 18 NBEA. fHAS 2
5T, Wi I3ATAMMINEE 1 ST EE 3 SX R
B AR5 2228 H AN B R IX 4 R E B
BT PE; AR E 1 SONRAR B R E YU Fh 52
28 752 29 FI4K% 3 5, Al WL, Wi 13 76 B0
2R HUE AN & R B B Ry T B A R R A
Wi W 13 MBEARWTE 81 HLEETE 2R 28 dUi Al
HHUAR B , XA 255 W PR b
PUELHURI R E S PURBHRNTE 1 5. DL
FLE BRI 1| SHERE . W 13 (EAR R
FIHFE 28, HSEm 2 RER B HArtek
BN, FE AT FONZ SRR B it 7
BB S

R LR, Wig 13 2— AN HEHEIURE R E R
MR oA, ERRAIE N ORA) 2 EFARIA, L
FORTEKITIIE X, 32 B KT Py ] EER
AL EEE B MR . ER RS, I
PR LATE 13 NI O SR A E I E R B 5

Fl 8 NER =5, 2018), T3 uH 31.9~38.5%, °F
BITERMRIE 24.1%; HrAiiE 1 500 % 6 5. iE 17
BAZGAEYEG . BRI A RISy
RGILVERNRFZBE LTS 13 742 R & Fds R
JelE a4 MU R, DB HiERE
FrmFiirEE | SERZ . TR RMIRE 2875
F29OMTRE 3 T, DML, BV A
132 J9SRAE A B A A5 220 fEREH
RUH 2 5 A E 7T AR LB =B DT 13 4
SEARF GRS bR LR E AR 7 5 00
BHRBHTT AN R AP 8 ZK AL AW 13 Je
ATAE M ESEARIL U B R B 8 4~ hEAE
X B H PR ()8 A 2 AR EOR, X AR
DRI F- 7R [) 22 X F S [ 80 A 25 4 1 o) b b 2 SR R[]
(ZEBREE, 2009). R, KA FZE X B PR A 2L,
AMUE A E X F AL T BEIE N AR B R, 1 L
ST BRI 2 AR, BT B S
R B R X S B AN AR AR (B
5,2009). Wi 13 A7 B 2 AN T AR L X PR
IR = FAAEOR) Z IR (2R A, 2018),
KA E M TAERAE 7 FE MR 5E, 1 HARK
HH 2 T TR SRR B 2 REA RE AL D REAL
MR, WP HE s R E R R KPR K
FER o R, v FWTE 13 R DASAT AR SR RIS
NG EHE R RME e RIEHE S, S HE MK
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RS EEBA . 3.2 BURSIR S 547
3RS E HbE oRUE T 2005~2015 4 [H 5 H 3 it bl 2 58 42
A1 2006 47 LAKEIE P #6402 10 A s A0
3R BB, WA AR S H 8RR B (R A
ek H 3 RS 13 JOURTALRG 27 I Ol DLICHESE 13 2 R AR S TR #5 0K .
AR 6)o TH4d512 H Microsoft Office Excel 2010 3k {4 #E 47 4b
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Table 6 Zheshu 13 and its derived new sweet potato varieties

st i o (%) EF BT
Varieties Year of registration Breeding institutes
B (%) (%)
Provincial registration ~ National registration

g 13 2005 WL A AR 22 B

Zheshu 13 Zhejiang Academy of Agricultural Sciences

mE8T 2006 ZRBA T AR MR 2 B

Mianshu No.8 Mianyang Academy of Agricultural Sciences

g 132 2007 2007 WL A AR B

Zheshu 132 Zhejiang Academy of Agricultural Sciences

E 33 2008 PR K

Yushu 33 Southwest University

WET5 2008 Wb B AL RHERE

Eshu No.7 Hubei Academy of Agricultural Sciences

MEE1S 2011 WL A R 2 B

Zhezishu No.1 Zhejiang Academy of Agricultural Sciences

i 70 2011 HHL A AR E BT

Zheshu 70 Zhejiang Academy of Agricultural Sciences

BEGT 2011 WAL AL A

Eshu No.9 Hubei Academy of Agricultural Sciences

Fi%# 011 2012 P 78 T AL 272 Bt

Nanshu 011 Nanchong Academy of Agricultural Sciences

NEZE 15 2012 U AR

Chuanzishu No.1 Sichuan Academy of Agricultural Sciences

g 45 2012 PN

Yushu No.4 Southwest University

%65 2012 [P

Yushu No.6 Southwest University

MEES 2012 2014 4R BH T AL R B TU R VY R R

Mianzishu No.9 Mianyang Academy of Agricultural Sciences,
Southwest University

HEE 10T 2013 ZRBATIT AL A E B T B # 7S AL R 7 B

Miannanshu No.10 Mianyang Academy of Agricultural Sciences,
Nanchong Academy of Agricultural Sciences

FI%E 014 2013 P 78 T AR ML R 2 B

Nanzishu 014 Nanchong Academy of Agricultural Sciences

Pty 2014 LA AR R =

Sushu No.22 Jiangsu Academy of Agricultural Sciences
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Contiuning table 6
i A () E BT
Varieties Year of registration Breeding institutes
A CE) [ (%)
Provincial registration ~ National registration
A 11 2014 SR BH T AL R 5T B 76 R K
Mianyuzi 11 Mianyang Academy of Agricultural Sciences,
Southwest University
HiRE 25 2014 AR R RLZE B AR H F R O
Jixuzi No.2 Jilin Academy of Agricultural Sciences,
Xuzhou Sweetpotato Research Center
W12 2014 [N
Yushu 12 Southwest University
W= 17 2014 2015 [P
Yushu 17 Southwest University
WRE 25 2015 WL A A2
Zhezishu No.2 Zhejiang Academy of Agricultural Sciences
TEE3IT 2015 L5 AR
Ningzishu No.3 Jiangsu Academy of Agricultural Sciences
wmELS 2015 2016 PR K
Yushu No.1 Southwest University
% 016 2016 P 78 T AR
Nanshu 016 Nanchong Academy of Agricultural Sciences
i 27 2016 PR K
Yushu 27 Southwest University
B 28 2016 TLHE BB
Sushu 28 Jiangsu Academy of Agricultural Sciences
R 29 2016 L8 O RF B
Sushu 29 Jiangsu Academy of Agricultural Sciences
HE 15 2018 PRk
Yushu 15 Southwest University
BT 53 3k
1E& =k Fang S.M., and Chen Y.S., 2004, Advances in the research of sweet

DRI TG A TR SR e vk A Tk o Tt
FERAHITHPAT N, 58 AR YR et o Anie
S RIS HHRIE R AT TR
HMMTTN, 7 FLRB Bl i, WOUES 512
B AR AR IR RS R A SO

Brigt

AHIEFEEHWTLAE AV CRRE) B i Mde & B RRHE
LI (2016C02050-7-7), Wiil& &AM & LI H
(2017C02025), WITLAE“ =R\ "BHEPMETHRIDH
(CTZB-F190625LWZ-SNY) L[] % B .
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sweet potato, Jiangsu Nongye Xuebao (Jiangsu Agricultural
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