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B 048 FIAZWUER By A 58 4 R S5 i R T IR B R B AR RIS B AE TR F L R Al . IS Bl R BEARAE A AR B B ST . HUR
oA IR A - TR AR AR A IRAE LBl N B R ATt . B PR A o S e o X 6 R A i
B 23 513K 5 (45.12+7.04)t/hm? | (40.84+3.88)t/hm?; ZoKG I, HUMR PR FER &5 4 26.3%, B-BE N E &4 N 454 ug/100
g, AEMEEN 351 myke, BHEEERN2.0g100g, EEAFYESTEN 443 ¢/100 g, HEEHN 553 mg/100 g K MFE
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Study on Reeding and Adaptability of a New Edible Cassava Cultivar
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Abstract: Edible cassava is an important food crop in the world and a characteristic potato crop in South China. New
edible varieties with high B-carotene and excellent comprehensive quality are one of the important directions of cassava
breeding. Manihot esculenta Crantz cv. Gui 9 was obtained from immature fruits, using embryo rescue technology,
which were harvested from in-bred crossing population using XX048 as the female. The main characters of the variety
were erect plant type, tubers distributed horizontally, cylindrical conical in shape, tubers of light brown skin, pink en-
dothelium and orange flesh. The fresh tuber yield was (45.12+7.04) t/hm” and (40.84+3.88)t/hm* respectively in the
regional test and production test. The starch content of fresh tuber detected was 26.3%, B-carotene content was
454 ng/100 g, hydrocyanic acid content was 10-20 mg/kg, tatal sugar content was 2.0 g/100 g, dietary fiber and potas-
sium content was 4.43 g/100 g and 553 mg/100 g respectively. Gui 9 is an edible cassava variety in China with the

WisHED 2022-11-28; {€EIHER 2023-01-10

HEWMB EFHRLSUATRITHE (No. 2019YFD1001100 ); 775 H SRR #5451 H ( No. 2020GXNSFAA259085 ); J 74
LA BB R R RIS T H (B E 2021IM65 ),

EZBAN RN (1982—), Z, Wit, RIWFGEG, BFSEOrm . BIAEYRGEE M. @ E1E#H ( Corresponding author ): T
% ( WANG Ying ), E-mail: 421032125@gqq.com.



2410 o AE A F AR

%44

highest f-carotene content in tuber at present, rich in B-carotene, dietary fiber and minerals, fresh taste crisp and sweet,

known as “carrot cassava”, with unique advantages in color and taste in cooking and making cassava juice. Gui 9 has

high yield and strong adaptability with moderately resistance to cinnabar Tetranychus mites, and is suitable for dense

planting and mechanical harvesting. It could be popularized in cassava producing areas such as Guangxi, Guangdong,

Hainan and Jiangxi provinces. The breeding of Gui 9 would provide variety support for the development of cassava food,

and promote the quality improvement, efficiency increase and sustainable development of cassava industry.

Keywords: edible cassava; Gui 9; B-carotene; breeding; adaptability
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EEMY), MR EREE (BRE . HE. AE)
e Z—, 2IRFEANKREEY, ZitFE 1012
AR RS R L e A Tl JERE,
A S AR AT A v R £ 4 4 [R) R AR LA R b
FEPT, S A T 7l AT R R Y R B
BEHABEREAE N FENEFRNG, FRrreaE
FIMIT LA, a7 R E s,
XU E REEE S . FEmEsch . fmARE
PAEYER TRMAER- . SR, HAvE N &L
B EHAESMELD, aFHE MR E
FHACZE e it 200 S AR 2 2 PR 2 S P

HARAPTARERRAEH AU AARE, K
MURRAENEE S SBLER A2 IF51 K&
W TR, BOEAE . THRAE S BRI, A% b
MR RIS N RAT R B s g E R AR,
WS E AR, R e A A A
W, EHE®SEASE PR STERELF, EFM
RS HAE 9 SRR B-E b
. A mt RS EE SN T E A
BoNE AR, i H s A RS 4
THRIBEMET B, KRG ET RSN,
2021 4F 12 Hisad #OEEY A e (i s
# 2021003 ),

1 MR 5FZE
1.1 ##

fnFl (@ HTIE 048 X 3k 048 ) SEAK KL N
Bk 048, J& 2006 AF )P K2 AR ET B
ZM93-16 [ B IR SRR e I O0 R B kk, 20
REEE FE MR R ARG, FEHT
WA T AP, S0 IR S Rl R A 199, 2
1995 4 [E B e 16 7 A 90 BT AL 15 | 3 g 4 15
WA R 2R R ARE A, 2 HHT
TG X P oA T AR e R ) AR S

12 Ak

1.2.1 SEFFAR 2011 5EXF5Hrik 048 HE4 73 5 ™
M2 (B A 5 121 5 kem S PR PN G HE A 5 b oA
SRR ) TR E sC BB, XFIOER B R 56 4 A
RS AT IR R, SRR AR AR R
Foak; 2012 4F5 , 3@ 1 [H [l W 25 & 4 F AR e i
PEHARAR S FURR AR} | 48 08 A 2 TR 200 s e B
W& B-THE MRS EMRE, RBEF®RER;
2013—2015 AFEFE] PHAR ML B 27 B 1 i L 3 7 F
FEHb EAT R LSS s 2016—2017 A7) PH
g PG A TTPIRIN . VRS AR AR LA BT
INFEAT X IR 5 2018—2019 4FTF A= =ik
B 2020 4F 12 At LR MG, EXar A
FEEARZE 9 5 2021 4E 12 4 EHGEEY
T G T

122 sAresXs AP HESRE R TR
Bl GER g B H R R, 2013 4FRI AR ik
55, 2014 4E R R IR, 2015 4FEm R ik,
RIS R FHBEHLHES X 2133, /NXHRN 25.6 m
(4.0 mx6.4m), HE 3K, HRITIEH 1.0 mx0.8 m,
DIFGHE 199 fbFh At B8 o LI035 H 445 #4271
R TR, EREE. AERYE. RARFE
ok, Hiiem & 823 GB/T 5009.9—2016,
AR B R PG A I B e, OGN 45 51 i
IR I R 9 AN, KR 9 AN T LTI
M. IV, V. VI, VI, VI, IX, 439t st
iR & X 8] R 0~5, 5~10, 10~20, 20~30. 30~50,
50~100, 100~200. 200~400. 400~800 mg/kg'"",
R EPME S K SRR T e ikt
123 SARKAE  XEGLKT 2016—2017
RSN AET P T T Y AP L A A
BRI N BT & | MR AR AR BT
TLVSEN A BT R . SRABEVLIX AT, /)
X Hi ALK 60 m*, FAZ 3 WK, ARATHE N 1.0 mx0.8 m,
PARGAE 199 ShFPA xR . LI B AL 55 4 W2k



%128

RIS RE . B AR B MR AT 9 5 A E 7 e ail I PRI 5 2411

REEME . S0 AR AR, ks,
124 @A A FRE AEEERE T 2018—
2019 40 HIAE) VU m T TS BRI TS
TWEL MR . PRI BT & . IR AR AR
B BN T AEITE, SRR
HrmFEEARZE o SN IREHE 199, £5iR5 H R
ARS8 1.0 1.7, 1.7, 0.7, 0.7 hm*,
PR BEIHEERHES, EE 3 K, BRITHEEN 1.0 mx
0.8 m, ML HAufE =&, SFKRE®E. g
i

1.2.5 SERRsamaegn 2 ARIEEES S M
EARFRYEFE 3 5 s BORE v A T ] e 2
PR LIRS, BB PR S kg MERFES L 2
AR Ml A A 08 I A SR ot B R o B A 5 3k
D EEES RS ®. A, EAR. p-iE
NZE. k. LY. Koy, TR (B, £5)
T, HhEER RS’ GB/T 5009.5—
2016, HAE SRS GB/T 5009.8—2016 . &M &
SRS GB/T 5009.5—2016., p-HA% NEHES
M8 GB/T 5009.83—2016 . JE# & & S8 GB/T
5009.9—2016, FEELF4ES =S GB/T 5009.88
—2014, K& 8RS M GB/T 5009.3—2016 ., #15
2 GB/T 5009.91—2017. 54 # 2 GB/T
5009.92—2016 5EL.

1.2.6 e B#ELEE XEHEARZE 9 5 (P9), Hr
P 048 (BEA) FENE 11 A E#HTH TR
DNA (SSR) 4rFHric, W4 34 —FEEH A5
WL 1. FIH 35 XD ERIESY, £ 1.2%
A BN BRI E L)L 120 V LYK 30 min JEAT 14,
T o A5 57 B R LU AR H A b PP OE—FEAEAS , AR
Rz IR IC R S
R 1 SSR3|FEF

Tab. 1 SSR primer sequence
Em 519 B 151 4y ot T SR
g _ar HHHE L .
A (5-3") (5-3") Linkage i & Location

Name Forward primer Reverse primer grou§ of linkage

(5'-3") (5'-3") group

C24 GTCTGCGCTG GAGTGAGACG 4 100.216

AGCAGTCTC ACGAAACGTG
C58 CCAAGACTGC CGTTGAGGTTG 12 26.694

CAACGAAAGT TCTGAACGA

2 HR5H5H
21 mMEEEIREER

& 2 AT, 3 AEMF AR, HEARE 9
I R e A S T IR R R 199, PR
77 14.7%; FREEEERS RN 23.1%, X
FEAR T 6.8 MHS A AR 9 SEEIR S >
20~30 mg/kg, LLXTRERGHE 199 SHAMIK 1 AS559;
XPARZE RGP R T HL (MR ),

K2 EAZIOSEMERARPHETE, ENSE. SERSERMUERA

Tab. 2  Yield, starch and hydrocyanic acid content, and resistance of cassava variety (Gui 9) in comparison test

A - 1 S R
Resistance level of
Tetranychus cinnabarinus

SRR
Hydrocyanic acid
content/(mg-kg™)

TR HE

Starch content/%

iH Ll fif 27 i
Item Variety Fresh tubeﬁr2
yield/(t-hm™)
2013 FAIH Il HARZE 95 52.22+1.48
FIE 199 45.98+2.28
2014 AR P AT i g HARE 95 50.50+4.54"
199 44.81+4.17
2015 AR GO ik g HARE 95 39.62+0.93
199 33.30+3.22
Ty AR 9 B 47.45+6.83"
M 199 41.36+7.01

24.9+0.30 20~30 MR
30.2£0.40" 30~50 MR
24.5+0.30 20~30 MR
30.1£0.90" 30~50 MR
19.94+0.40 20~30 MR
29.3+0.60" 30~50 MR
23.142.78 20~30 MR
29.9+0.49" 30~50 MR

E: RREFEE (P<0.05) .
Note: " indicates significant difference (P<0.05).

2.2 mMXiEit
2016—2017 4 ShAh X IR s 45 51 L3 3, &E

KB 9 SOEH Bl 45.12 t/hm?, X IR E

T 199 M4/~ 15.84%, 2 AF[AIASIA] X387 e 44 iR

~5.85%~37.51%; AR FIR T ZEEEHN 20~
30 mg/kg, FLXTHBRGAE 199 5 30~50 mg/kg 1% 1
ANCFEG; KRR S R B T hT . HER
9 S RARRAE) VG L TR R ALY XS R IE
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M A X5

2018—2019 ARG LR W FK 4, HEARZE
9 E-SF- YA fif 2 P B R 40.84 t/hm?, e X IR EHE 199

AT 13.10% 02 4[] AN [A] DX 3k ™ 2 1 iR A —4.30%~
33.32%; PR A ERR & EEE R 20~30 mg/ke,
FRIFRE . ULl L, EA e, AR
9 [FAEEA R 3= AR T

R3 HEAZISKHBRABRBHE"E. SERSERRUHHEIIERI

Tab. 3  Yield, hydrocyanic acid content and resistance of cassava variety (Gui 9) in regional test

AR

s

fif 2 7

o

Fresh tuber yield/(t-hm?)

BT B

ammi

E=X
H

Hydrocyanic acid

PRIGUE N2
Resistance level of Tetranychus

Vear Site Fre.sh tuber content/(mg-kg™) cinnabarinus
AR 95 HIH 199 yield/% FEAR S FM199 AR OS  REfE 199
Gui 9 NZ199 Gui 9 NZ199 Gui 9 NZ199

2016 JrpgEtng 48.10+1.14" 34.98£1.67 37.51+4.21 20~30 30~50 MR MR
VA 42.72+1.84 41.40+1.38 3.19+£3.01 20~30 50~100 MR MR
PR 52.33+1.927 45.85+1.98 28.57+5.42 20~30 30~50 MR MR
WFEE SR AR 35.65+2.03 35.08+1.13 1.62+8.13 20~30 30~50 MR MR
TN 40.92+0.87" 34.27+1.69 19.4045.20 20~30 30~50 MR MR

2017  JrpgEtng 51.05+2.08" 40.29+1.85 26.71+4.50 20~30 30~50 MR MR
VA 40.25+2.68 42.75+1.75 -5.85+£3.79 20~30 30~50 MR MR
PR 56.47£1.96°  43.1842.10 30.78+2.44 20~30 50~100 MR MR
R R AR 36.23+£2.13 33.82+2.21 7.13£5.09 20~30 30~50 MR MR
TN 47.50£2.117 43.03+1.35 10.3942.18 20~30 30~50 MR MR
Ay 45.12+7.04" 38.95+4 .48 15.84+14.62 20~30 30~50 MR MR

e FoRZEFEFE (P<0.05) .
Note: " indicates significant difference (P<0.05).

x4 BEAZISEFMARHES-ESSTARSERN

Tab. 4 The fresh tuber yield and hydrocyanic acid content of cassava variety (Gui 9) in production test

e it . SRR O B

B o xd Fresh tuber yield/(t-hm™) LI T e Hydrocyanic acid content/(mg-kg™")

Year Site Fresh tuber yield/%

A 95 Gui 9 R 199 NZ199 HAE 9IS Guio R 199 NZ199

2018 I R 41.13+2.03" 30.85+1.56 33.32+1.34 20~30 30~50
VA 37.64+1.32 38.42+1.15 —2.034+2.28 20~30 30~50
IR 43.32+1.16" 34.55+1.81 25.38+3.35 20~30 30~50
R SRR 35.85+0.91 37.46+1.25 —4.30+4.24 20~30 30~50
VT VG EE N 38.92+1.25 31.68+1.54 22.85£3.39 20~30 30~50

2019 I R 42.28+1.40" 35.10+0.93 20.46+4.10 20~30 30~50
P A 43.15+1.58 41.25£1.05 4.61£2.92 20~30 30~50
Iy 48.65+2.14" 42.51+1.73 14.44+0.46 20~30 30~50
R SRR 36.17+0.86 33.37+0.90 8.39+3.09 20~30 30~50
i 41.26+1.17" 35.85+1.29 15.09+3.78 20~30 30~50
Sy 40.84+3.88" 36.11+3.84 13.10+10.97 20~30 30~50

M "FREREE (P<0.05) .
Note:  indicates significant difference (P<0.05).

24 HIHLEFER
2020 4 12 A 23 H, il A58 Wy
TEYIH.OHLBECE R, ) TRHR AR R SR A

WM B £ 1 WAt X AR S 9 5 5L Ahigkq T
PRI EE, RJERAE T AR 3333.33 m®, HEJE 8 4
A, BEYLECRE , 3 WA, /N X T AR N 8.00 m?,
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S NK RN 4297kg, T A EEE RN
53.72 thm®, X IREGAE 199 5457 56.0%, H4h5
55 DA DI iR A A e e 2 SR — 3, 3k
) 2 KOV o L7 R F B SRR 2 b PR Rl
W, HEARE 9 SEEEENATRE &N 20~
30 mg/kg, fRTFXFHR 1 4454

3 MM
31 YT

AR 9 SAFH 8~10 A, M@ iF,
HAHY) 2 ERE R IR ST, PRA 2.5~4.0 m;

st FARIRH, HA 9, HAEEHE,
[E] 244K 19.0~22.0 cm, T 4.0~5.0 cm,  TH S
Sefa, MRS L, kR g e, K
28.0~35.0 cm; AU FZEZEM 27.0~40.0 mm, TR
FRAMEE IR A, F 2R Je ks ta ;. HUROKF- 0 i,
B R BEIRE- R, RIA 48R, SRS IR 0
YL, SRR R A s [RIAEAE T, ek
i, FrrEEska, WARMENR, K 1.4~1.8 cm,
HAE 1.2~1.6 cm, DLW, H 6 FHRHPyH, KKk
g, AMTREE, K4 1.0ecm, HEY
0.5cm, FhzBEMAT, BAEg (Bl 1),

s
‘;"

i
4
‘
«

‘e i | pON

A BUROMAT; B: MBS C: ZEATHHE; D: HRBIE.
A: Tubers distribution; B: Leaf morphology; C: Stem character; D: Flesh colour.

1 #EAREISHEIMREFHIS T

Fig. 1

32 "RAARYSIE

2y | 7 o e o SN B I T = O
DR A , 25036 S, HEACE 9 Sty
AEER A 35.1 mg/kg, BB E R 2.0 /100 g,
B-THE NEEGE N 454.00 pug/100 g, MERLF4ES
TN 4.43 2/100 g, B A 553 mg/100 g, 5

Phenotypic characteristics of cassava variety (Gui 9)

TR RIAE 199 FIRcE N “EEAE" Mt 9
S B B MR L LT YR
SERRAR, ERMMEEE ERWIIT, EHAX
B B EARTE 25, A @A A i
P mTHEAE 9 SRR, FARH
@, BEEIURER, WEcEy W PARET.

x5 BEAEZISHETFRMHRRIA

Tab. 5 Nutritional quality of fresh tuber of cassava variety (Gui 9)

T AR S (=S DD (R N VER [T 4t Koy o 5
Variety Hydrocyanic acid/ Total sugar/ Protein/  Beta-carotene/  Starch/  Dietary fiber/ Water content/  potassium/  Calcium/
(mg'kg")  [g:(100 )] [g:(100 )] [pg (100 g)"'] [¢:(100 g) '] [g:(100g) "] [g(100g) "] [mg:(100g)""] (mgkg")

HEARE 5 35.1 2.0 0.88 454.00 26.3 4.43 64.0 553 284

B 199 43.0 1.2 1.56 9.80 26.6 2.80 59.9 482 363

£ 95 26.6 1.7 1.68 172.00 32.7 1.84 54.8 387 381

33 EYEEERE
XS 9 5 Bk 048 (REA) TENY 11
AR SSR SE LRI, HARE 9 578

5149y C24 .C58 [ H A ME—HHIEH C24-hi/C58-b
(%6, F2), Hit, C24. C58 aJ{ERiZMmF
Friciear,



2414 O AE B F R o5 44 %
*k6 HEAEISHFRYUER
Tab. 6 Molecular fingerprint pattern of cassava variety (Gui 9)

= ot 514 C24 Primer C24 514 C58 Primer C58

No. Variety a b c d e £ h i a b c d e f g h
1 HARZE 95 - - - — - - + + - - - + - + + -
2 £/ 55 - - - - - - - - - + - + - + - +
3 1EH 9 5 - - - - - - - - + - + - + - - +
4 £ 125 - - - + - - - - + - + _ + _ + _
5 155 205 - - - + - - - - - - - - - - + +
6 FEHE 199 + - + - - - - - - - - + + - + -
7 GR89I + o+ - - - - _ s
8 HAZE 7S - - - - + + - - - - - + + - + -
9 Wik 048 - - - - - - + + - + - + - + + -
10 HEAREeéS - - - - - - + + - + - + - + + -
11 Rk 01 - - - - - - - - - + - + - + + -

TE: +RREA A RIESR , SRR TR .

Note: + indicates that the site has characteristic bands, — indicates that the site has no bands.

A
750 bp

500 bp

PP DD B DD DD E DS
k&§¥%§%§§;%£§¢@§

A 1Y C24 PIIRLUEIE; B: T14 C58 IR AU
M: DL2000 marker
A: Primer C24 amplified fingerprint; B: Primer C58 amplified
fingerprint; M: DL2000 marker.

B2 #HAEISE NANARESZWHNT EGIEYEL
Fig. 2 Amplified fingerprints of 11 cassava
varieties include Gui 9

4 FitE5%i

FEAREE 9 5 J i o J A% 45 i i A B i A7 T
A A, N E 3 AR s & ORI R A
H AL 225 2RI HIF R R X2 —, A%
fEIE RIS, HL ™ A A e 50wy el — e i
PGS PR ) 35 DR X6 3 B ) ST RAEL e, 7 A A
FRIPAA  CEBALLOS 2513 [ %2 AR %
TR WmAE” MEREIE; KAWUKI %
Ph6 RN HACRBHA A RE, ks 1 Sk
VEM SR ORI ELRR T i & B SR 2R

55 T 368 3 S AR B Ff B U TADEO %51 T2/130
(A 55— AR I 3SR v 0 35 3 P08 25 SO B AR
B, AT A B E A B 048 [ 38 R
i, 254 WRI RO AR g T 78 X P AR 2485 Sl 2
JEANE . JEBIMCE SN, HoRA SNAP 40 Fh5
O E B AU & R R R RS CAPS 23 TARic
YEAREE AR B-AY MRS EMRN
GF B, M T 03 % UE AR b i 2k 3R AR LA IR
HCN. &8 MRS EFRRERNKR. B
U, BT F A8 R B e F L R AR
el PR A K 7 A

2017—2018 4, J VG Ay i o o A R A
FEM AEE, AR 9 S f AT RE b T B
JERR, W T AR LT R S A A G A Rk
2018 AEAEIg F AR AR I, HEARE 9 S Tl
B, WiER T —E k. HARF &
RS RI = 0 . RBr=tilr. HI, %5
FRIEEAETPE. TR, R . TIPS A (X)) K
SERAE DA, FERIAR I AR b N R BT LB
A i

FEARZE 9 0% H v Nk & i Fh b AR g-i
BN R R R ROR AR S Rk F
454.00 pg/100 go H Tz FhHRE A G,
e AR, s AR PR, HEARE 9
SamAMERMEEE, REEHARERE TR
BN . KRR . @RS, R RO
YRR TR P R E R, R E D,
T EC AR FHLCR L, B T T3 R R AR R RE 1)
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Mo R AR TR 52

FUEE, HEARE 9 SR

40.0~45.0 t/hm?, B4 K 1000 Jo/t i, BESE
A3k 4.0 Ji~4.6 J7o0/hm*, A5 H 2,
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