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Breeding Report of a New Sweet Cassava Variety (cv. Gui 11)
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Abstract: Cassava, commonly known as the “underground granary”, serves as the food staple for more than one billion
people globally. Additionally, it is a prevalent and advantageous crop in southern China. Recently, the food security
situation has intensified, leading to an increased emphasis on the utilization of cassava in China. Therefore, the breeding
of new sweet cassava variety holds immense importance. In this study, using a self-crossing segregating populations and
SNAP molecular marker assisted technology, a new sweet cassava variety, Gui 11 was bred. This variety exhibits a
compact plant shape, with light yellow fleshy roots. The hydrogen cyanide content in its fresh tuberous root is
12.30 mg/kg, and it yield is 43.35 t/hm’, presenting 24.64% higher than the current main sweet cassava variety 'South
China 9'. Additionally, the fresh tuberous root of Gui 11 contains 38.40% dry matter, 28.20% starch, 4.71% soluble
sugar, and 1.80% crude fiber, and it displays moderate resistance to Tetranychus cinnabarinus. The successful breeding
of Gui 11 exemplifies the effective utilization of molecular marker technology to assist in the selection of new cassava
varieties through self-crossing segregating populations. This advancement offers technical and variety support for pro-
moting the transformation and enhancement of the cassava industry.
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1.2 FHik
121 AR5 BEAMELHLREMH,REZFLZ 2011
A, FET PR BB g T 20 A 2 R I b X
INZRRAE AT B N, Bl BRI R R SRS
H ARk RS2 F L 2012—2013 4F i 1t F ] PR R
SEREED SNAP 23 TARICP R BEAT SRR PEA
PEBERR ALY | S5 WORIE R L B AU
Mok, BRRECHRRERR, ik H iz
Ji, HIE 45 NK-10,
1.2.2 &APWRE RIS 2014—2016 4F, 16) P4
bR B e T Y AR 2 R L AT AR
55, Hrb 2014 AFHTHIR R KK, 2015 4FiE
IR R RS, 2016 TR R LIRE,
5ok HBENLIX H i, BA/NXIEFN 6.4 mx
4.0 m=25.6 m*, ¥k4TFEN 1.0 mx0.8 m, T 3 ¥,
Nped e PN DRI 1 7K X S I B ) = o o N YR
ARG, ik, Hop, SRS R S
PRI PRI ek, BoRBES R 10 A4
X, S 10055, 1.0, M.V, V., VI,
VIOV, IX L X A B3 H AR &5 = X ] R 0~5
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200~400, 400~800. >800 mg/kg; HitE% H LM
e PR R SRR g BT S E T, PR AR
WL 1,
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Tab. 1 Resistance evaluation standard of Tetranychus cinnabarinus in field
itk SF R g (=X it Sk K i
Resistance level Immunity High resistance Resistance Moderate resistance Susceptibility High susceptibility
W E R % 0 0.1~12.5 12.6~37.5 37.6~62.5 62.6~87.5 >87.5
HREFZ M HR R MR S HS
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123 SARBMEE  2017—2018 48, 4 3I7E
PR TR X I AR P
ZETi e B MR AR AR AR AR B T PEER M T
i L XA T A R XS S, SR FHREALIX 4H 31T,
FEA/NXE RN 60 m*, HRATEE N 1.0 mx 0.8 m,
FE 3 W, MEMREFRER ., Frok, &
R i, itk

1.2.4 Ak =X 2019—2020 4F, 4 5I7E
PR T I RMX ST AR . TP

RN B R IRARBEEAGE . BN
s E X R AT SRR A PR G Sl ol R T
HHES, EAE 3 WK, B E AR E E A A
4359124 1.00, 1.33, 2.00, 0.67. 0.67 hm*, Jll5E
PRSI . FER . ARREE. B
RSB, o & S BTN 5 2R 8 A4/
YIXF A A ZEA IR . AL ORI . BhRE
M. YL 6 MR TITSY, )R
AL BT B AT R R R (K2 ),
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Tab. 2 Taste evaluation table for steamed cassava

JHH Wi s [ifEs R ¥y 33 W SEHR

Score Bitterness Fragrance Sweetness Viscosity Powderyness Fibrousness Rating scale

0~2.0 i A AN A AT % 2
2.1~4.0 B B LEgi] R g A =4
4.1~6.0 A 7 it R i} & e

T R RAAG T E ZA B ARE PR R, A5 0= (A LB 0 AT 4RI ) /6.

Note: Determine the quality level of the steamed cassava germplasm based on the final score, the final score is (bitterness+fragrance+

sweetness+viscosity-ttexturetfibrousness)/6.

1.2.5 s BAnE SR A S B E X EEAR S
11 SR A THORE , Y50 IRFE S5 BELEL 5 ke
i A, ZRHE)T VU R PRSI B AR A R A R R i
ENEMERS R Mg E R BN TR R
TER TR LG EEEERS TR L] &
FUB S s T s 40 PR A A X A
X i B SRR o i VERM A T
12.6 FsBiE%kzT SRR &U 0 05k
FIH 34 %55k DRI 51 Wi A 13 4 A 28 5 Fh( Fp
JT ) ST I AR A S N, G
P LR AR AR 2 11 B ME— IR 1R
Fricfe s,

2 HER5HH
21 mMEEEIXIEER

W% 3 fin, fEARZ 11 5 3 45 Py 2 -
g 41.88 t/hm®, # CK ShFpF-EI ™ 23.29%; S
SRS RN 10~20 mg/kg, b CK MR & 50 & &
(20~30 mg/kg ) fK—"159; HHUART U,
22 mWRigHEREER

W 4 i, BEARZE 11 SAE 76, R, 71
PO AR R IR, S EEE RN 4515 thm,
BEET CK, P 30.33%; AFMRaTEN
10~20 mg/kg, b CK AR —"55; thyi AR mb i

®3 HEAEUSHMERAKNESEE~S.
SERSERMERN
Tab. 3  Yield, hydrogen cyanide content and resistance of
cassava variety (cv. Gui 11) in comparison test

\ o e A A
s U S
AEf B Average fresh ~ Hydrogen & L
Year Variety tuber yield  cyanide con- Flies1lsta;1%e
/thm?)  tent/(mg-kg cevel ot 1.
(t-hm™) ent/(mg-ke ) cinnabarinus
2014 H:AR®E 115 40.96+1.52° 10~20 MR
CK 34.84+0.73 20~30 R
2015 FEAREE 115 41.1242.22° 10~20 MR
CK 32.98+1.10 20~30 R
2016 A 115 43.56£0.79" 10~20 MR
CK 34.13+£2.62 20~30 R

T FOREEMRK (P<0.05)

Note: " indicates significant correlation (P<0.05).
23 mPEFERESER

wize s P, BEARE 1157 v, . 10
PR R B R e, R e Rl 44.80 t/hm,
R TR, SRS 24.07% 5 ZEA G IR
BTSRRI, (BHEAREE 11 ST 9 5
24 EFmRENELER

2019 4F 12 H BUREAR B804 2 )74 25 15
I ARA BRA G, 2021 4F 12 H BUREA B fef
Ik 2 VMG F IR DB e A, A I
ZPRME 6 R, HAE 11 Sk CK S#FEFH
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Tab. 4 Yield, hydrogen cyanide content and resistance of cassava variety (cv. Gui 11) in regional test
fitf 257 it R aNivaeny AP B S
ey S Averhage fresh lelber It CK H4n Hydrogen cyanic}? con- Resis_tance le_vel of
Vear Silt::‘ yield/(t-hm™) Incre?se compared tent/(mg-kg ) T. cinnabarinus
AR 115 CK with CK/% AR 115 CK AR 115 CK
Gui 11 Gui 11 Gui 11
2017 JTPE g 4338+1.40" 35.71£2.28 21.48 10~20 20~30 MR R
TTVE AR 44.39+0.96"  32.82+2.41 35.25 10~20 20~30 MR R
JTPE R 46.23+0.85"  37.11£1.22 24.58 10~20 20~30 MR R
R R AR 40.84+1.11"  32.26+1.71 26.60 10~20 20~30 MR R
VLGN 45.18£1.50"  33.40+2.08 35.27 10~20 20~30 MR R
2018 JUrE g 46.40£0.85"  34.57£1.19 34.22 10~20 20~30 MR R
IRl 44.73+1.32°  34.64+1.80 29.13 10~20 20~30 MR R
IiyR 47.59+1.44"  38.77+£2.53 22.75 10~20 20~30 MR R
AR AR 46.59+0.80"  34.00+2.00 37.03 10~20 20~30 MR R
AN 46.14+0.67"  37.78+1.24 22.13 10~20 20~30 MR R
W FREEME (P<0.05) .

Note: " indicates significant correlation (P<0.05).

RS> BEAZUSEFMHKRHEE~E, SERIERRARRERE

Tab. 5 Yield, hydrogen cyanide content and taste evaluation of cassava variety (cv. Gui 11) in production test

ff 2 g AR = F I T
Ay Hb 5 Average fresh tuber He CK H Hydrogen cyanide Taste evaluation
N S'ltm yield/(t-hm?) Increase compared content/(mg-kg ™)
ear 1te
e fe =] with CK/% N = A =]
P B S
ul ul u1
2019 TR 47.88+1.10 35.21£2.33 35.98 10~20 20~30 U i
I AT 47.39+1.12 37.07+1.69 27.85 10~20 20~30 LM LM
JTPE IR 48.93+1.61 39.96+1.30 22.45 10~20 20~30 L7n i
W SR AR 38.07+0.97 31.56+2.34 20.65 10~20 20~30 I e
YLVGEEM 41.73+1.00 34.96+0.75 19.36 10~20 20~30 i e
2020 JUVE R 43.75+1.10 34.20+2.03 27.92 10~20 20~30 It e
TVE AR 41.17+1.71 33.20+2.75 24.01 10~20 20~30 It it
iy 43.41+10.59  36.04+1.14 20.45 10~20 20~30 It it
TR IR AR 38.25+1.59 30.92+1.05 23.71 10~20 20~30 LA LA
VLVG M 42.86+2.01 34.78+0.71 23.23 10~20 20~30 i It

x6 AEHEBEFMRMUESER
Tab. 6 Determination results of nutritional quality
of fresh cassava

i
G Bk Variety
Year Index 11 L
Poun | x
2019 ATVAMEME /% 4.71 2.68
HHLEF 2 5 52/% 1.80 1.70
/N TWI AR/ % 38.40 41.10
VER o5 T T LB/ % 82.60 83.70
HAEVER 5 BT /% 6.68 8.52
HABE &Y% 1.59 2.43
2021 FEME /g (100-g)"] 34.50 38.00
AFR A E/(mg-keg) 12.30 30.20

PEVE ST 2.79%, HLZF4E & 230 0.10%,
TERS S BERRAR 2.10%, FLAETERY & T4 L]
ik 1.84%, IR FEK 0.84%.
25 mWEYZHFY

mE 1R, AR 115 9~10 ~H
PRIV E , BRES 2.0~3.5 m; M4, SRIEHL,
MR TR VHERBEIE, PR K 12.0~20.0 cm,
2L T8 3.5~6.0 cm, THSmBHERGEE, AR
WAk, MK 20.0~30.0 cm, M PKAIHCEE R 4%
0 R ZEZE0 2.5~4.0 cm, TR ERANE K
oM, WRIRER O ; S5, FRT,
SRR -, BURANE A, WG,
EHNIRE G, T, R 6, ThHSE,
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Fig. 1 Phenotypic characteristics of cassava variety (cv. Gui 11)

WRMGER, R RER A, AR T m BE, P
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2.6 mIELEE

WS ETE S, TR 1 XY SR T
Wi H 25 MarsiY c1o7, Hd, EmSIYHR
5'-GAGCAACTAAGGAAGCCACA-3', K[ 5|%
5 5'-AACTAGCGGCACTCAAATCAAT-3', &4
TR 8 A, EHREOLE N 43.238, P 5T LIZK
SAEMER (£7. B2), BERAE 11 5HA
ME— [ EREH C107-e, C107 ATAE WA 11 &
AR IEFE 8.

x7T EAE L SHFIHEUER
Tab. 7 Molecular fingerprint pattern of cassava
variet - y (cv. Gui 11 )

G C107
No. Variety a b ¢ d e
1 FifE 199 - + + + -
2 A4EE 205 - - - + -
3 9T - - - + -
4 @S5 - - - + -
5 Em12E + - + + -
6 Hiik 048 - + + + -
7 ik o1 - + + + -
8  AEik 04 - + + + -
9  GR891 - - - + -
10 KU50 - - - + _
11 CoL22 + + + + -
12 HEAE6T - + + + -
13 HEAREI11S - - + + +

W RN FE ST, SRR IS A o
Note: + indicates that the site has characteristic bands, — indi-
cates that the site has no bands.

3 i
FEAE 11 5B AIAZ R MR IS 2, BuR
W, SR ALY &5 12.30 mg/kg,

M1 2 3 4 5 6 7 8 9 1011 12 13

bp100

DL2000 [0
HHi199 |

1205 | B
iRk04
GR891
KU50
CoL22

HAEeS
HEAEIS

B2 #AEUSEBIMRERMHN
C107 # 1B 15 5L E ik
Fig. 2 Amplified fingerprints of thirteen cassava varieties
including Gui 11
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i35 o ery DAY s S NI B 271i T =9 B AN
HEARE 11 SHSEE, &IT A/ B R R
FH O3 F AR 52 AR5l B s & AR AR 1) X — T
2B, UERA L) A 22 B R MORE R R
FE Ty R N O = B K R S S
ARILPRT AT 465 FF = A mPE RN, — e il 4
SR B 5 DR R G SR A Y. KAWUKT
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