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Breeding of High-yield, High-starch Cassava, Guire No. 11
ZHOU Shiyi, YU Benchi, SONG Enliang, LEI Kaiwen, MA Chongxi, LU Saiqing, WEI Lijun*
(Guangxi Subtropical Crops Research Institute, Nanning, Guangxi 530001, China)

Abstract: [Objective] A high-yield, high-starch, wide-adaptability cassava cultivar was bred in Guangxi province for fresh
consumption or further processing. [ Method] A newly bred F1 progeny of crossing between the high-yield, low-starch
Xinxuan 048 as female parent and the high-yield, high-starch, low-hydrocyanic acid Guire 891 as male parent was generated
by artificial pollination and induction. After seedling selection and a series of primary, intermediate, and advanced tests as well
as regional and production trials, Guire No. 11 (GR11) was selected. [ Result] As shown in the production trial, GR11
delivered an average tuber yield of 39.68 t-hm °, which was 28.38% and 52.03% higher than SC No. 205 and SC No. 9,
respectively. The tubers had a starch content of 32.4%, which was 3.7% higher than SC No. 205 and same as SC No. 9; a dry
matters content of 40.7%, which was 4.7% higher than SC No. 205; an HCN content of 22.2 mg-kg’l (based on FW); a rich
content of nutrients (based on FW), such as 0.75 g~hg7l on protein, 1.5 g'hgl on total sugar, 1.0% on crude fiber, 37.2 mg-hgf1
on vitamin C, and 123 pg-hg ' on carotene. The new cultivar received the tropical crop variety certification on November 3, 2020.

[ Conclusion] The high and stable yield GR11 with wide adaptability was resistant to drought, cold, and mites, and its leaves
did not fall off easily. It could be adequately cultivated in current cassava-producing areas in Guangxi, Hainan, and Jiangxi
provinces for either fresh consumption, further processing, or as a raw material for manufacturing starch products.

Key words: Cassava; Guire No.11: yield ; quality; breeding selection
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H AR 8H w450, ez AR
TEME R E R A LR G IR R A S e
[l P e gl B ] AAF 9T R FH R B R H R,
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LRI, DRIEARZ o, &
FRAE AR E TR, DRBE TR B A ™l i) ] Hp 4
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1 #HH#57*
L1 R

Zm (k) R: (1) FA: BEARME 048
(XX048), fmr ks, WH) PR LR, XA
891 (GR891), mij- k. BRAVE/NEEE .
B AREEIR, TR AR A IR XA 1R o
FEHF, FIAC (4850 2014-68); (2) hn T 3 4% &
FitERG 205 (SC205 ) FEHFARMFPAER 9 % (SC9)
WU B8
1.2 REHE

2011 4F LAk 048 (Q) X #H:# 891 (&) A%

MR, R HIFFIE T E AR KA Z2 22 F 7, 2012 4F
PEAT O R BRRPESE, 2013 4F 1 2014 4F43 564740 2%
R IR g R 5, 2015-2017 4FHE 1T R 2%
R E, 2017-2018 4FE 47 X sl PR 5, 2018-
2019 AFHEAT A =PRI SR . 2019 4F 12 A 11 H #1738
Gy =, R 3 o B 4 O EER 11 45 (GR11),
F 2020 4F 11 A 3 H 2 4 E < 1R 5w e
(#HH 2020002 ) .
121 fRR¥EHIEE 2012 4F T B KR IE B 56
PURIIEY iU I AT R RN T i
122 FXE 2013 FEHTIRFR LA, B4
BRR S Bk, 510 MRFEFE—AI I (8C205); 2014
EHATHRR IR, BRI 20 Bk, R
148 10 R BRI AR . B S AN KR R B A — 241 %) 1R
(SC205); 20152017 4F AT m &R ilde, /MIX
MR 5.0 mX5.0m, ¥RATHE 1.0mX1.0m, 3KHE
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1.0m, 3WREE, MHLXARTF, LLSC205 Fl SCY 1
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1681—2009. NY/T 1685—2009 [ b5 #E ¥ 7 & Hf
AR 12 0 e e EE R i (LB ).
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P BELZESLAME 10 PR, MEkkm . F2EEE . £
EEAR . ARG R AR AE AR o A5 sBOIR B Y
I e S 7, JFREALAN SRR R AL, X E T
POAEDN A I SAUEAT PR 2 B4 TRy S5 A O i BT A I 2 o
1.3 HIELIEM S

iz il WPS office (11.1.0.11294 ) ftj WPS 2 ¥& X
R B AT HBES 1T, ] SPSS 21.0 X &4 #4717
25T o

2 ERE55H

ZL R A R B HRIFIE
2011 4F R A3 I 22 32 B F F 2012 4F FF 52 2k F
W, TEEHE AR EE . EFFE L, UK, SEEE

2.1

o BARIKT A A 1O R SRR
22 RHEREER

20134 12 H A, VIR R IR ok, %
WOEFF BT . BRI | RSP ELr 258 EP .
MR . B/ S I R E R 480 4~ (291
FRZR 20% ), Hirb GR11SEH6E8 > 55 3.87 kg 1k,
FLXF IR SC205 (2.50 kg Bk ) BE7= 54.80%.

2014 4 12 AP A), AEPRR IR ET, i
T AR TR HRAR PR R, S R R Y
2355 T SC205 ML R AR & 29 100 4>, Hrfr GR11 &%
B RTE R 106.00 kg, LT R SC205 (68.59 kg ) 7=
54.54%; TEM SN 35.8%, HEXTHR SC205 (29.3% )
PR 6.5 M E N

WIS 3 YRR R AT R (£ 1), GRI11
55 20 R B 7 i A AE W S e, PR
4 38.64 tthm ~, 43 %L SC205 Hl SC9 147 72.32% .
73.47%, FHIFER A BN 28.1%, L SC205 4.0 4
o, HSCY 0.9 N E b

F 1 2015-2017 £ GR11 SR ALIRE
Table | Advanced performance trail results on GR11 in 2015-2017
[T Lo A 48 e R
Ehy Al Fresh root yield/ (thm™) Increasing rate/% Starch content/%
Year Variety . I . i SC205 SC9 | I I aES
Average (CK) (CK) Average
GR11 3391 39.50 35.86 3642+1.6a 86.31 71.48 26.3 25.3 27.0 262+05a
2015 SC205 (CK)D 20.80 18.60 19.25 19.55+0.7b - - 20.7 20.5 19.0 20.1£0.5b
SC9 (CK) 21.39 20.34 21.99 21.24+0.5b - - 27.1 28.1 27.6 27.6+03a
GR11 36.40 35.42 48.12 39.98+4.1a 92.12 76.20 29.0 28.3 29.8 29.0+04a
2016 SC205 (CK) 21.53 19.79 21.10 20.81+£0.5b - - 25.8 25.6 26.0 25.8+0.1¢
SC9 (CK) 21.80 23.05 23.23 22.69+04b - - 27.0 26.8 275 27.1£02b
GR11 37.90 38.27 42.35 3951+14a 38.52 72.74 27.4 28.9 30.9 29.1t1.0a
2017 SC205 (CK) 24.42 29.87 31.26 28.52+2.1b - - 26.5 25.9 26.5 263+02b
SC9 (CK) 24.82 23.46 20.34 22.87+13b - - 26.7 27.2 26.4 26.8+0.2b

W (D) BRPAFE/NGFRERRABNZ 722 (P<0.05)

Note: (1)Different lowercase letters in the table indicate significant differences at 0.05 levels in Duncan test.(2)"-"indicates that this item is absent.

o ()RR .

23 Xt iess

R T — 25 B UE L X8 R K T 7 R A R
FEME, 20172018 4E 3 HIFE Mg 77 . BNy | A
e, VLV RS RN R AT S AR S AT XM
R, LY S SRl SC205 1 & Fl SC9 78 BLRE
W, S5RILFE 20 GRI1FXIEES i 41.22 thm
2 T XTI SC205, MR 9.37%~70.95%, F
PR 19.05%; GRI11 =M B 3% X I SCo, 14

77 B 40.66%~ 85.11%, ¥ 444 1% 61.15%. GRI1
FEAN )b X S AR BE ), 3 HXT B SC205 1 SC9 =™,
F A () b DXl B 4% 1 B A8 K R [R], SC205 A
SCO 7ET V4 RS T AH b HoAth 4 A~ 46 0 e 2 7 i A1
1M GRI11WPRAZ52ma, AT UL, GR11 AH e i
A Z B IE W APE R = . GRS TER:
TN 29.2%, 4300 LT B SC205 Fi SCY 1 2.6, 1.0
ASE G AT LT R R R R TE Y i



AZE: Faih REHBMAERL TOLEF 141

2 2017-2018 £ GR11 X #i{18
Table 2 Regional trail results on GR11 in 2017-2018

[E2 Vi3 B i 14 7= AR
Ay TR0 Fresh root yield/ (thm™) Increasing rate/% Starch content/%
Year Site
GRI11 SC205 (CK) SC9 (CK) SC205 (CK) SC9 (CK) GRI11 SC205 (CK) SC9 (CK)

2017 P 7* Nanning 39.36 19.68 22.87 100.00 72.10 29.1 26.2 26.8
2018 T Nanning 40.47 28.52 23.36 41.90 73.24 29.4 26.3 27.7
¥4 Average 39.92 24.10 23.12 70.95 72.67 29.3 26.3 273
2017 H " Wuming 42.46 39.59 29.20 7.25 45.41 27.9 25.3 27.6
2018 H " Wuming 41.51 37.23 26.38 11.50 57.35 29.2 26.5 28.6
¥4 Average 41.99 38.41 27.79 9.37 51.38 28.6 259 28.1
2017 FEF Guiping 41.30 34.43 23.34 19.95 76.95 30.0 27.2 29.7
2018 FEF Guiping 41.61 37.51 21.53 10.93 93.27 28.4 26.6 28.3
V¥4 Average 41.46 35.97 22.44 15.44 85.11 29.2 26.9 29.0
2017 4 & Nanchang 43.54 39.47 24.73 10.31 76.06 29.9 27.8 29.2
2018 ™ & Nanchang 4227 38.19 27.73 10.68 52.43 30.2 28.2 28.5
¥4 Average 4291 38.83 26.23 10.50 64.25 30.1 28.0 28.9
2017 (17> Baisha 39.29 35.39 28.33 11.02 38.69 28.5 26.2 28.0
2018 ¥ Baisha 40.38 36.22 28.31 11.49 42.64 29.1 259 27.8
*J-34) Average 39.84 35.81 28.32 11.25 40.66 28.8 26.1 279

GRI11 ¥ & 5 F i T 34k & #h SC205 A FH 484
Fpsco, BTt am. Eh & . REtk
U3 LR X A A
24 EMIRIEER

KT RIEHETT, 2018-2019 4E43BIAES PH R T .
Y VR VDA S AN B R AT AR R R
BT, TP IX N A S R B T AL 0.67 hm®, X 4
£ IR 56 T A 033 hm®, B4 5 5 Rl SC205
FEFH b SCO FE RO IR, 25 WL 3% 3. Bk 2019 4F
B A TR, 1 A Sl R Y 7
%, b GRITMEZE 27.60 tthm >, L Kb 24 4 2] 15
SR FHTR) 22 A 46 AR i R R AR X, 3 A 25 77 6 i
fit, GRI1 275k 38 thm ~ 244, HAH GRI11
iE S P I AE 40.76 thm - ULE, SN EAD S, &
ik 4334 thm °, I T E7F™ . GRI11EA[R4E
B RS A, B o T34k 5 A SC205 FE A
F AR AP SCO =, A i 7 9.51%~ 57.26% F
27.30%~89.51%, “F-HBE" 353500 28.38% F152.03%.
ARG W], GRILEME) . Errfars, £
PEVELS 3 EAE P X AR T AR A

GRI1T 8 % 5 Bk 45 1 . 8 A% 0.75 ghg '
SR 223 mgkg . MR 1S gthg L RLET4E 1%,

VEM 33.0 ghg . TSR 36.48%. 4EtEE C37.2
mghg ' . B hE 123 pghg .

VI VG T 5 GRIN 6 35 3 B & 5% 30.3 gthg ',
F X BB SC205 (26.9 gthg ') #2585 T 3.4 H 4F A
GRI1 T3 39.6%, X8 SC205 (34.6% ) $£#
T 504 AUEIR 205 mgkg | o )RR A
GRI1 8 3 J& ¥y 34.5 g'hg ', L4 8 SC205 #2785 T
40 MAST M GRII THIFTH 41.8%, HXATHR SC205
BET 43D A AR 239 mgkg ' (F4),
2.5 BIHM~ER

2019 4F 12 A 11 BHAE) T PU M T 17 2% 77 X =I5 4R
T PEH 5 B R DX A VR 4 0F 53 i A S5 0 5 2k 1 0
Gyl 7=, MG 8 A~ H VY sk > 50l 4222 ke,
P& R 667 m” PoEE 2816 t, X HE (SC205) 1Y
7% 35.51%, FEXFIE (SC9) 877 32.21%, GRI11 53X
it HE 4 7 e 2 S 23K KO
2.6 GRI1 W= E H4E =T M

Zeid DI A PO LB, R W GRIT BA R 77
R By 7= s 7 AR P PR R ST s L . GRI1
550Uk & SC205 il SCO JJj 4F- - 24y fif 5 7= gk X U A7 0
L 5,

2015-2019 4F, GRI11 A4E =11 it 36 thm °,
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Table 3 Production trail results on GR11 in 2018-2019
B S Ebxst B

8t 0 A Fresh root yield/ (thm ) Increasing rate/%

Year Site GR11 SC205 (CK) SC9 (CK) SC205 (CK) SC9 (CK)
2018 B4 T* Nanning 40.76 28.28 22.02 44.13 85.10
2019 B T* Nanning 42.24 31.17 31.95 35.51 3221
P34 Average 41.50 29.73 26.99 39.82 58.66
2018 Y Wuming 4236 38.68 24.86 9.51 70.39
2019 g Wuming 41.78 32.04 32.82 30.40 27.30
“F-#4 Average 42.07 35.36 28.84 19.96 48.85
2018 H:F Guiping 36.39 32.52 2234 11.90 62.89
2019 #:F Guiping 39.38 32.07 29.81 22.79 32.10
P35 Average 37.89 32.30 26.08 17.35 47.50
2018 # B Nanchang 41.73 29.06 22.02 43.60 89.51
2019 i B Nanchang 27.60 17.55 17.37 57.26 58.89
P34 Average 34.67 2331 19.70 50.43 74.20
2018 F17) Baisha 41.19 35.21 27.95 16.98 47.37
2019 F17) Baisha 43.34 32.48 29.84 33.44 45.24
V¥4 Average 42.27 33.85 28.90 2521 46.31

F4 2018-2019 4 GR11 5388 SC205 HIE MM TR EITELEER
Table 4 Contents of starch and dry matters of GR11 and SC205 tested in 2018-2019

ek T AER
A JELGIRY Starch content/ (g-hg ') Dry matter content/% HCN/ (mg'kg ')
Year Site
GR11 SC205 (CK) GRI11 SC205 (CK) GR11 SC205 (CK)
2018 B4 & Nanchang 30.3 26.9 39.6 34.6 20.5
2019 FEF Guiping 34.5 30.5 41.8 37.5 23.9
e oFoReARIlE, TR
Note: “-” indicates that this item is not measured, the same below.

A% 36.42 thm °, i 40.77 thm °, BEHIIZ & Fh
A R R R . P 2 6 5 R 39.28 thm 7,
FHEL SC205 F1 SCY, 3= R 3, SC205 F-3
B 1234 thm °, MR 45.83%, b SC9 - ¥4 ke -
15.03 thm °, H41E 62.01%, IF4F 3 A 5 17 37 faf S0
WS- 4% 29 600 7Tt ', GR11 43 31l Fb X IR SC205
1 SCO 141 7404 JC-hm ° . 9018 JC-hm ~, Z¥As
BB
27 GRILEMEENH

MWESATLLES, GRITERTH 144, He4
EVER & i =29.0%, X RUIT GRI1 B A S ER S
B, S AR S N 29.7%,  HUUHIR SC205
(25.8%) 5 3.9 M H 43, 2015-2017 4F GR11 *F-1y
TENT A 28.1%, [k SCY &1 0.8 1N 43 4o

2.8 GRI11 BY@BIFM

ZAFE S P IR B A5 R R W, GRIL & R
R, Lk 3 SRR & R A5 R 4 5o 223
205 M123.9 mg-kg ', BMET 50 mgkg ' R LA
bR AE, R A R, A,
GRI1 2 (1% 0.75 g'hg ' . 8 1.5 ghg 'L HLET
4 1.0%. 4iE% C37.2mghg . % NE 123 pg hg s
GRI1 B E, &ML (KR KAL)
BRAAR )
29 GRIlFBEUEEEE

K FH SSR6. SSR10 ¥ % fif T A5 A5 ic XF GR11 5§
8 1 b RL AT IR SR B S 7, AT LhARAT 4 445 gk
K, 7EIX 8 344k GR11 ELAT Ml — () HR1E 45 SSR6-
b/SSR10-ab (% 6 FI[E 1), Pt SSR6. SSR10 A LA
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+5 20152019 F GR11 HEFEREFMEE
Table 5 Tuber yield and starch content of GR11 tested in 2015-2019

e G B Ll o 8 7 kAR
f Fresh root yield/ (thm ™) Increasing rate/% Starch content/%
Year GRI1 SC205 (CK) SCY (CK) SC205 (CK) SC9 (CKD GRI1  SC205 (CK) SC9 (CK)
2015 36.42 19.55 21.24 86.29 71.47 26.2 20.1 27.6
2016 39.98 20.81 22.69 92.12 76.20 29.0 25.8 27.1
2017 40.35 31.12 24.28 29.68 66.19 29.1 26.0 27.2
2018 40.77 34.14 24.65 19.42 65.40 29.8 26.8 -
2019 38.87 29.06 28.36 33.76 37.06 34.5 30.5 -
“F-#4 Average 39.28 26.94 24.24 45.83 62.01 29.7 25.8 27.3
®o HER U SHTRIEURKERE VE R A L P BIFRIC 8 50
Table 6 Molecular fingerprints of GR11 s
2.10 PRI
. a 51 ISSR6 51 ¥ISSR10 i ‘ .
W il Primer SSR6 Primer SSR10 GRI11 % £ 3 4F [ [a] ¥ & 90 40 f S 4 L it 52
Number Variety a b a b N e e e s s
SR, HURRS R, B A D) R A T R 2
: s 0 i ¢ A SIS, REmsEE = (% 7).
2 SC205 - * * -
3 GR891 - * . - 3 «H— w5 2%
4 NZ199 - 2 L 2 - . N NSV s Lo
JUPE R R AR X, AT R B AR
5 XX048 * * * * X .
C an e e e R 24T S A R I RS S 4 SN R, S S
S we e i . SIS T O R R U 2 2R 0 B R T
-, 19 N > B = 2
8 561 * * _ ¢ ﬂég[ ]7 {Eglﬁéggﬁﬁ%ﬁ%ﬂﬂﬁ%ﬁﬁzﬁﬁ*ﬁ
TE: O TR LA R, R AR - R LA, BRZ TR T E N L R A TE
Note: “4” indicates loci with characteristic bands; “~" loci without bands. */ﬁ % Z/% % 'Iﬁ % ’fjt E B"] /I\ %: %}]" l:ll:l(:I ﬁ:' 5 ZIKH 514? Ll %ﬁ :‘[i
A B

300 b
p--' 5 ‘. --.-nz--.300bp
- ‘ -
200 bp | B 200 bp

1 SSR6 (A) F1SSR10 (B) #RicfE 8 MAERM (R) P HIgLEK
Fig. 1 Amplified fingerprints of SSR6 (A) and SSR10 (B) in 8 cassava cultivars (lines) with molecular markers

SC9
$C205
GRI1
GRI0
561
sco |
SC205 [
GR891 |
NZ199
XX048
GRI1
GR10
561

100 bp ladder .
GR8&91
NZ199
XX048

100 bp ladder

F 7 2017-2019 ££ GR11 LFE RN
Table 7 Stress resistance of GR11 shown in 2017-2019

Pk 2017 2018 2019

Stress resistance GRI11 SC205 SC9 GRI11 SC205 SC9 GRI11 SC205 SC9
fif €7 Cold tolerance S M M S M M S M M
i} 54 Drought tolerance S M M S M M S M M
AP PEARG Z P Resistance to bacterial blight S R R S R R S R R
AR M Resistance to tetranychus cinnabarinus MR S R MR S R MR S R

W (1D M-MFEYE, MRS, (2) S-TFENE. W RIERE: (3) S-ANBMERNZER . ARAPH RN (4) R-BUNEPEREZR . R H B (5
MR-HP TR R RS SR L AR A i
Note: (1) M: moderate cold and drought tolerance. (2) S: strong cold and drought tolerance. (3) S: susceptible to bacterial blight and Tetranychus cinnabarinus

infestation. (4) R: resistant to bacterial blight and 7. cinnabarinus infestation. (5) MR: moderately resistant to bacterial blight and T cinnabarinus infestation.
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37 %

048 S bEA, H:#A 891 WACA, R A T LI+
RFFTHEF IS F L RN, Re%
SE LU E R TE R, AR A AL, B Nk
I, ErERE L, BOA R GE AT . A
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