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A Retrospective on Cassava Breeding and Biotechnology Achievements at
South China Institute of Botany, Chinese Academy of Sciences

ZHANG Peng

(Center for Excellence in Molecular Plant Sciences, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: This article reviews the outstanding achievements in cassava breeding and research made by the South
China Institute of Botany, Chinese Academy of Sciences (now known as South China Botanical Garden, Chinese
Academy of Sciences) from the beginning of China’s Reform and Opening-up in 1978 to its renaming in 2003. It
highlights the significant contributions of Professor Guo Junyan and his team in areas such as cassava variety
selection, tissue culture, genetic transformation, and the promotion of new cultivars. The research team introduced
high-quality cassava germplasm resources from institutions such as the International Center for Tropical
Agriculture (CIAT, Colombia), and, by integrating rapid propagation through tissue culture techniques,
successfully developed high-yield and high-quality cassava cultivars ‘Nanzhi 188’ and ‘Nanzhi 199°. These
varieties were rapidly promoted across southern China, effectively advancing the efficient utilization and
industrial development of cassava germplasm resources. In addition, the team established an in vitro regeneration
system for cassava based on somatic embryogenesis and shoot organogenesis, centered around the ‘Nanzhi 188’
cultivar. They also innovatively developed a genetic transformation system via Agrobacterium-mediated shoot
organogenesis from cotyledons of somatic embryos. These groundbreaking studies not only propelled the

advancement of basic and applied cassava research in China but also had a profound impact on international
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cassava breeding research. Furthermore, they nurtured a cohort of cassava research leaders with a global

perspective, laying a solid foundation for the continued development of China’s cassava industry.
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Achievement retrospective
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Fig. 1 Schematic diagram of the cassava biotechnology research and development process at the South China Institute of Botanical, Chinese Academy of

Sciences
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Table 1 Main achievements in cassava research and development by the South China Institute of Botany, Chinese Academy of Sciences (1978—2002)
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Fig. 2 Professor Guo Junyan led the breeding of the high-quality cassava varieties ‘Nanzhi 188’ and ‘Nanzhi 199°. A: Prof. Guo Junyan was observing cassava

agronomic traits in the field; B: Prof. Guo Junyan and colleagues were investigating cassava cultivation in Guangxi; C: ‘Nanzhi 188’ plant (Lujiangba, Baoshan.

Yunnan); D: ‘Nanzhi 199’ plant (Lujiangba, Baoshan, Yunnan).



1

SRR i 27 Bt e M AT TE BT AR 2 8 o 5 A R R AT S it o ot 121

I 2 000 hm? o 5 500 12 it B EAT 438 1) bk o 453
151988 SE KT (T FufEYn) Mwtsie e, btkad
90 FFAR, ‘FIfH 188 M m AR TOE M K il
M, BONTTE. s RS R —, R
JUHAEEE T, FERRRIESAME, BASE
FEFMEN,

2.2 ‘FAfE 199°: EFERRFE. @R R KIARZE A SRR

“FAAE 1992 FR1R Z Bz B BATE R G0 51 P i
EREAL ERFE s RO E B 1989 4,
LRI CIAT 5133t rg 3 15 Mt RARE SF, I
K B ERNHT B - IR B VAT R
ik, BN EHE S FR P19 (MPan 19)3ik & HAL
Pk, it ZRIEMHEREE K HEREREENR, %
a AT 1994 FEIEAGE A N FEIE 1997 X PPAE
B, HTURMCERRAt, AE LN T A48
o, WESRE, HORAM 7~ R, RPPETAR
L, SRR, WREE, MR,
A, 458, 7-8 NHEIUER, BT R
e R RS T B IA 34%, B ]TA 30~40 t/ hn?,
TEN S B ELE 28%~33%, 1t im Ak 36%. LLAh,
HEAGEM S BI45 meke), &85 HEIAK L
I, &R TN T . &5 RS R AR R 8
e, BAEBUR. il 5. PRk R SR,
TN R RS RS, FEIE A IR
TS AT HIL X o O T B 199 (1B JCOHT it P
18 W Liu YongHua 1998 K%K T (Crop Genetic
Resources) A FUY, T HL AR HE ™ A TE AR )
R ZEER T 2000 4FE R RAE (RFEZK)
b <R 199" AR ZE AL,

H 1996 2, “FIE 199°7E) FH A 4 K ALl
FEAET, P BHMRIRBUR . LT M2
‘FAAH 188, FCA ML F R ARz — 1 RRHRTE
2008 41 77 TN T KR o 35 JTTR), 12 it ol DR T €
B, PP RS UAFIE IR RS, B 2015 4, H
PR AR O 88 VEARE M IR i — . BEE
KEGEMIEE M W TSR R, X&iE
M EMATT S TR EE K . P fE 199 5L M5 =
FRAVENT AT S0 T ERE, ROATER I T AL
HIRRE . 1558 T FARE P ARk R KB 7 BUR
RPN BOR SR YGRS Fh R TH T Al
MM OB T, 25 RRERE T ARZ I
()5 iRz — 08, IR A EHIE T 5 Fy
W5 T R LA, o EARZ T

PG IR R SR T A

3 OREEEHER ORI E S
R NARZE TR

H 1992 42, ¥R Z BURBIRIESNH ERF AR
BAARE B LSRR 1, £ 1), JFE
JITRFERIRZ R A . AR 75 CIAT (H Br
7 A Mb rC) A8 [ BRAT AL BRI S A, SR A 2 Tl it
PRAILE SR F, A s B A E R A
PR AT N Murata 202 FIHTPE 2R K] Glycine-
betaine CodA, M@ B K TFE F Bede A AR
PUFEHLERRE T -

FLAE 1991 4F, FRRZ BEREHITEM ERF 1% 7
FEB I B R BAEL R TR AR BB (1991—
1995 4F), FEECEXIAE . HH 2 a5 3L RIF A 7t .
FESEIE R, XI5 BERIE . SESC. RO,
L EEERWTA R MAH% S S, 3 7ARE S
PR SR AL A BRI R & . 1994 4F, Nyt —38
i FE BR A A SRR SORTX B AT AR FHS LL . CIAT
EEHAT TIRERRRY, 5iENEEEI R TR
BHLR R BT BRI (RN B0
SERBRABOIETE T (EFFN: 2O SR FE I
H, I35 VB e et e ot Bh. A4, 3R
EWTE 5 RIE I L E B Y (Bogor), ZINEH
IR ARZEAEYEARIE W E R S ST
8], 2R3ty 94 1 “Improvement of plant regene-
ration from secondary somatic embryos of cassava”,
BEXTMCol22° . “FafE 18845 fiy A R 34 14 4H i A Afy
RAERBEFRHAT T VR RS, SR S5t KM
2R, JUH R o 75 AR A IS B T A2 B (ETH
Zurich)f] Ingo Potrykus #(#% . TEFFHEIRIHES) T,
Jiti DRI S AP 9T B3 B 25 A T A4 B L R AR A, AE
Ingo Potrykus SEIG BHEA A5 FR, AT ARZEBE AL
77 M 8 SO 9, i Johanna Puonti-Kaerlas
{1 B dir 219, 1996 4F, i1 17E (Nature Biotech-
nology) L RF T HREEFAZE AR, BN:
Genetic transformation of cassava (Manihot esculenta
Crantz)®", ZWF FURBL T AR E AL IR AR %=
i, AUt L R SC BRI Y 2000 4
EE RS E LIRS MfE, ks ANFAREE
PIBRBTFER 24, B2 2001 458 B8 10 KRG T7 17 o

2T T BT 5T RO O S I AE BT 7T AR 5K



122 HAH W AR 27

34 %

WEHIAE ETH Zurich 44807 RAEH IR ML | RIF
ARSI . FESRARME . B MR E S
JBEIR IR, RIS LAV 0] 2238 19 & 43 T 1998
4E 5 HHIAE Ingo Potrykus 256 %5 1 J# A2 4 LA 5t
LU R B FE, )5 %y ETH Zurich 18 18 504
(‘5 Nikolaus Amrhein #{#%7). 7 Puonti-Kaerlas {8
A8 3 N SR AR AR i R e VR e A 2
ZUNACI R I8 A 2 R ST, T 2000 K 56
RS, 2005 4, RS LRy R B
“ENRPAA SIS E, 72 ERF B g Ay
Bl 7 B Al W AR B AR S0 AL BT G o T B
SRR 0B SIBS-ETH il ARZE A A
HH Ly (www.cassavabiotech.org.cn), NI EAZE ALY
SR BT K RS | B .

A, BR80T (B AR BTG FR 1
AEAR IR P A R R AR SOB AL AT 72 ) (1996) 1
R 188 B F AR R IR T DTERES ., B
A b 70 03 7E P A 188 IR dH R G 75 5 5 Sl . 1
MEFSRE HASETNAR T ZRiedr, s FRE
AR R AR A R 1) S 2T A S [ G e AR
188 FIAE R 201 f R I RRAR A 3 S L 28 AR T
W2, AR H LR TR R R AGTR A TR R
HER 1o

4 %Ep

[E1JET 1978—2003 4F, 1 [E R} Brbe pE It 7t
FrAE AR B A EARW TS F R O7 S T 5 R
W, R R A L B BN TTER L N R H .
G ERE 5 L RFPE . BEET AR, TR
HEREAE, MR E s U A e R
188> FIFEAE 199, TEABRVUE N A KE, NRE
R P TR bl 7 IR S . Hot, B
T 188 RN HAE KRR, Mok O o R EACE
B EEM B —, 1 FEAE 1993 &= =ik
BB R/NESEM, | 2RIRER. FR, #%
HIRASG T2 AE DR AR N A E 2N R B A 2
R, REIRAEDRZ RS R R T AR TR .

H 2007 fELLK, EREEYIEANLS S b E R
BeAiR G TAREAZIHE, HAM 973 iHRI(EKE
RS T R R TR A R T P — DA — R R 5
X G I —— B B ARG VR ) A 2 b o5 1R 1)
RO RS (R F3Y). X —RINFR

BE— R T R e A AR T U L S
FRAL T FAE BRI FURN R 8137 7 TH B 5200 /7«

5 ¥

b AEAR KR, KREFMHEENE
FERARAR, ZHSmE SOV EYII T E 2 3,
BB R GRS PR B AR =R
J7 T3 o A2 4 B TR 2H 0 3 £ 56 B D ek BT 4 25
gL R SRV RE S BE
T RO AR UK B R EN O R (R
DU I O 5 R ) S 4 X 4% ARG e AT, I
AR SN TERTFB, SCMAZEERMRE
501 ¥%it. SRR, Fapd st 528 a s
S E ST AR AN B B TR AR K E
PR RSk A S R B R I B RNT o IEAh,
Hi HESE R 4 5 T B2 CRISPR/Cas. BfFE4n’E . #01H]
A R 42 Ho5 7 B T e 5 IR )48 v o R v R
HORVER, IR 2 WA 48 8 A 1) 2 e BT B A
A Bkt e 5 miBERM T KA NS S
W B 1 B R R I T

JREAK, EADCHAEARDE 7B s R4
WAk SRRV, I RRRIR R AR E AL & Dl
AW REIR AN D RE T VE R &5 07 M B PRV T, HESh Y
JS b BIF 7 - AR 0 - i R B A T 4 B A 1) T A
Ko fE BN FKEERS T & Fle—Hr — B8 B, MR T
) R Hi X AR LR R L = 5 R 4, 5140
R T B AR E R K RENH B .

B b ERE S e b S TR A
DX s AR 70 BT HH 2 R R 22 | 2 B 48 RO R B #vi
R HT 22 BrARRIT LR X6 HE AN RAD B 45 % SRAE A R BURL
RSk KB R IR

7% 3R

[1] TIAN Y N, LIN X, JIN S R. Present situation and future potential of
cassava in China [C]/ HOWELER R H, TAN S L. Cassava’s Potential
in Asia in the 21st Century. Proc. 6th Regional Workshop. Ho Chi
Minh City, Vietnam: Centro Internacional de Agricultura Tropical
(CIAT), 2000: 71-83.

[2] STONE B. Trends and distribution of Chinese cassava production and
use, 1820—1984 (A technological and economic examination of histo-

rical development and future potential) [M]/ LYNAM J K. Global



1

SRR i 27 Bt e M AT TE BT AR 2 8 o 5 A R R AT S it o ot 123

Research and Development: The Cassava Economy of Asia: Adapting
to Economic Change. Cali, CO: Centro Internacional de Agricultura
Tropical (CIAT), 1987.

[3] LINX,LIKM, TIAN Y N, et al. A historical account of progress made
in cassava varietal improvement in China [C]// HOWELER R H, TAN
S L. Cassava’s Potential in Asia in the 21 Century. Proc. 6th Regional
Workshop. Ho Chi Minh City, Vietnam: Centro Internacional de Agri-
cultura Tropical (CIAT), 2000: 185-192.

[4] TIAN Y N, LI K M. Cassava breeding and varietal release in China
[C]// HOWELER R H. Cassava Research and Development in Asia.
Proc. 7th Regional Workshop. Bangkok, Thailand: Centro Internacional
de Agricultura Tropical (CIAT), 2002: 101-107.

[5] LIUY Q, HU LJ. The wisdom of Professor Guo Junyan [C]// Collected
Works in Commemoration of the 60" Anniversary of Professor Guo
Junyan’s Return to China for Academic Service. South China Botanical
Garden, Chinese Academy of Sciences, 2015: 50-51. [XIIf#E), #H=21H.
MREFIHEE [CY/ FREBARIANETAE 60 FELEE. b
FERb 2 e s I, 2015: 50-51.]

[6] WEI C Z. Interactive effects of light and low temperature on photo-
synthetic function in cassava (Manihot esculenta Crantz) leaves [D].
Guangzhou: South China Institute of Botany, Chinese Academia of
Sciences, 1989. [FLM&%]. JoS5RIE M ILAERDS A ZE M /ot & IhRE
FISEMA (D). )M op ERR A B S AT 7T T, 1989.]

[71 LIUY Q, HU L J, KUO C Y. Rapid propagation of cassava cultivar
Nan-Zhi 188 by tissue culture and its plantlets production in commercial
scale [C]// HOWELER R H. The Eighth Symposium of the Interna-
tional Society for Tropical Root Crops. Bangkok, Thailand: Interna-
tional Society for Tropical Root Crops, 1988.

[8] KUO CY, LIUY Q, WEI C Z. A high yielding cassava cultivar “Nan
Zhi” and its physiological analysis [C]/ HOWELER R H. The Eight
Symposium of the International Society for Tropical Root Crops.
Bangkok, Thailand: International Society for Tropical Root Crops, 1988.

[91 GUOIJY, LIU Y Q. Rapid propagation of cassava by tissue culture and
its application in rural districts in China [C]// First Asia-Pacific
Conference on Plant Physiology. Kuala Lumpur, Malaysia: Malaysian
Society of Plant Physiology, 1992.

[10] LI H Q, HUANG Y W, LIANG C Y, et al. Improvement of plant
regeneration from secondary somatic embryos of cassava [C]/ The
Cassava Biotechnology Network: Proceedings of the Second International
Scientific Meeting. Bogor, Indonesia: CIAT, 1995: 289-302.

[I1]LI H Q, MA G H, ZHU J, et al. Role of somatic embryogenesis and
organogenesis in breeding cold tolerant cassava [C]/ The Cassava

Biotechnology Network IIT Meeting. Ugnada: The Cassava Biotechno-

logy Network, 1996.

[12] LI H Q, MA G H, ZHU J, et al. Role of somatic embryogenesis and
organogenesis in breeding cold tolerant cassava [C]// The 5th Inter-
national Plant Cold Hardiness Seminar. Corvallis, USA: Oregon State
University, 1996.

[13] LIN R, WANG R Z, ZHANG Y L. Notes on introduction experiment of
cassava cv. ‘Nanzhil88’ [J]. Guihaia, 1988, 8(3): 259-261. [Hh3¢, T
W, ke, ARERM—mtE 18875 Fkia ik (7], /7 Vil
¥, 1988, 8(3): 259-261.]

[14] LIU Y H. Brief introduction to a few new cassava germplasm lines [J].
Crop Genet Resour, 1998, 2: 31.

[15] WU D S, LI S H. Cultivation techniques of cassava variety ‘Nanzhi
199’ [J]. Friends Farmers, 2000(4): 16. [5ARE, 254, B 199K
FAEHAR [1]. REZ K, 2000(4): 16.]

[16] MALIK A I, KONGSIL P, NGUYEN V A, et al. Cassava breeding and
agronomy in Asia: 50 years of history and future directions [J]. Breed
Sci, 2020, 70(2): 145-166. doi: 10.1270/jsbbs.18180.

[17] HUANG Y W, LIU Y Q. Cassava research at the international center
for tropical agriculture [J]. J Trop Subtrop Bot, 1995, 3(2): 93-100. [#
BiSC, XU ED. [E B Rk O AR BT (1] B T i
PR, 1995, 3(2): 93-100.]

[18] LT H Q, HUANG Y W, LIANG C Y, et al. Improvement of plant
regeneration from secondary somatic embryos of cassava [C]// Second
International Scientific Meeting of the Cassava Biotechnology Net-
work (August 25—28, 1992, Bogor, Indonesia). Cali Colombia: Centro
Internacional de Agricultura Tropical (CIAT), 1994:289-302.

[19] LI H Q. Cassava tissue culturing and Agrobacterium-mediated genetic
transformation [D]. Beijing: Graduate School of Chinese Academy of
Sciences, 1998. [4FUtiE. ARE AL I7 K HRATIHE /-5 A5 B 4L
[D]. Abxt: b R A B, 1998.]

[20] LT H Q, SAUTTER C, POTRYKUS 1, et al. Genetic transformation of
cassava (Manihot esculenta Crantz) [J]. Nat Biotechnol, 1996, 14(6):
736-740. doi: 10.1038/nbt0696-736.

[21] LI H Q, LI M R, LIANG C Y. Study on factors influencing Agrobac-
terium-mediated cassava transformation [J]. Acta Biol Exp Sin, 1999,
32(4): 391-399. [ZEuti, 2540, FARNS. R EN SRS
BERFACR R MBEIL (7], SR FIR, 1999, 32(4): 391-399.]

[22] LIH Q, LI M R, LIANG CYY, et al. Tissue culture and Agrobacterium-
mediated transformation of cassava [J]. Guihaia, 1999, 19(4): 359-366.
[Z, 3d, BRI, & RERAIEEFRMER L (1] )
TEEY, 1999, 19(4): 359-366. doi: 10.3969/j.issn.1000-3142.1999.04.
013.]

[23] LI H Q, LIM R, LIU H X, et al. Towards genetic engineering cassava



124 TS 7T R A AR

34 %

(Manihot esculenta Crantz) for preventing premature leaf shed [J]. J
Grad School Acad Sin, 2000, 17(2): 74-80. [Z=3}t3%, 234, X4,
S OREH R R MEEE TREEM (1], o EE R AR
%, 2000, 17(2): 74-80.]

[24] LTI H Q, LI M R, LIANG C Y. Some influential factors for shoot
organogenesis and plant regeneration in cassava [J]. Plant Physiol
Commun, 2000, 36(4): 297-299. [Z#liF, Z=ah, I, JLR5Y
WA 2B R AR MR AR B (1], MR SE R, 2000,
36(4): 297-299. doi: 10.13592/j.cnki.ppj.2000.04.002.]

[25] ZHANG P. Studies on cassava (Manihot esculenta Crantz) transformation:
Towards genetic improvement [D]. Zurich: ETH Zurich, 2000. doi: 10.
3929/ethz-a-004086059

[26] ZHU J, HUANG Y W, LIANG C Y. Improvement of plant regeneration
from cyclic secondary somatic embryos in cassava (Manihot esculenta
Crantz) [J]. J Trop Subtrop Bot, 1998, 6(2): 144-151. [#L3#, #HL,
FEARAR. F v AR FAG IR IR A O AN B A AR AT T [J]. #
AT A IR, 1998, 6(2): 144-151. doi: 10.3969/1.issn.1005-
3395.1998.2.010.]

[271 MA G H, XIAN Y L, LI M R, et al. Study on cold hardiness of cassava
(Manihot esculenta Crantz) [J]. Trop Agric, 1997, 74(1): 45-48.

[28] MA G H. Effects of cytokinins and auxins on cassava shoot organogenesis
and somatic embryogenesis from somatic embryo explants [J]. Plant

Cell Tiss Org, 1998, 54(1): 1-7. doi: 10.1023/A:1006065120629.

[29] MA G H, XU Q S, XIAN Y L. Direct primary somatic embryogenesis
and shoot formation from immature leaves of Manihot esculenta [J].
Acta Bot Sin, 1998, 40(6): 503-507. [ E4E, ¥fkAE, #4122 MK
SR LS S )2 AR A BRI A RS BB B [0]. A AR,
1998, 40(6): 503-507. doi: 10.3321/j.issn:1672-9072.1998.06.004.]

[30] MA G H, XU Q S, XIAN Y L. Effects of several auxins on somatic
embryogenesis and plant regeneration in cassava [J]. J Trop Subtrop
Bot, 1999, 7(1): 75-80. [ E*, Vrfk4E, #E =, JIMAEKENA
R A ML VR R A AR R P AR T (9], AR AT AR ) 2 4l
1999, 7(1): 75-80. doi: 10.3969/.issn.1005-3395.1999.1.014.]

[31] MA G H, XU Q S. Induction of somatic embryogenesis and adven-
titious shoots from immature leaves of cassava [J]. Plant Cell Tiss Org,
2002, 70(3): 281-288. doi: 10.1023/A:1016569617969.

[32] HE Y W, HAN M L, HE H, et al. In vitro plant regeneration from
Chinese cassava cultivars via organogenesis [J]. Acta Biol Exp Sin,
1998, 31(1): 79-85. [{TM.3C, BH5EMN, PLLL, 5. Hh EARZARRAhiE
A A PRI 0], SR EMAR, 1998, 31(1): 79-85.]

[33]1 MA Q X, TONG W J, CHENG L, et al. Advancing cassava molecular
breeding through genome editing: A promising pathway [J]. Trop
Plants, 2025, 4(1): €004. doi: 10.48130/tp-0024-0046.

[34] WANG W Q, FENG B X, XIAO J F, et al. Cassava genome from a
wild ancestor to cultivated varieties [J]. Nat Commun, 2014, 5(1): 5110.

doi: 10.1038/ncomms6110.



