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What happened to our potatoes?




RN ERELASE T 24?7 /What happened to our potatoes?

FEREZEBIRA\The main problems of potato

1. m#E—: UBRSHKE. KEFFRMAE;

* Single variety: mainly focused on varieties such as Favorita and Atlantic;

2. MERE: EMEE, MERERE. KIRERE;

* Seed potato quality: problems with propagation, potato diseases, and dormancy;

3. iGFBEZS: BN, RATERAFRBLE, HESHE;

* Abuse of fertilizers and fungicides\ pesticides: Resulting in severe environmental pollution;
4. BERY: ENMWHLEESS, £5REIS;

* Low efficiency in cultivation: Mechanization is not high, and the production cost is too high;
5. ZFEE: BRZMI, LRESHMENMTI;

* Processing industry : lack of processing, especially high value-added processing;

6. BImSIE: g, KiE. BR, EEKEREER, SEEW.

* Extreme climate: high temperature; low temperature; lack of sunlight, even freezing and frost, and high

temperature and rainy.
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1. %‘ﬁEZE %%ﬁﬁ% Hﬂ EL/ The advantage of potato in winter cropping zone is obvious
"/ '8, 88, =@, A\, I8, BENasEF

Guangdong/Guangxi/Fujian/Yunnan/Hunan/Jiangxi/Hainan/Taiwan % 5 T T B S T

REFX

HERE

M7 \Area : Fifty-sixty thousand hectares, 90% Winter planting ;
7 FEFE\Yield: 1.6 million tons; f={E\Output value: 2 billion RMB;

Distribution of potato cropping zones in China maff\Varieties: Favorita, Atlantic ,others;

h=\Seed potato: 100-150 thousand ton , RMB 0.5 billion.

Early, High efficient agriculture
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2, EIEHFER

IL

REHER

Differences in natural climates between the north and south China

A \Contents Eg 7 \South China qt75\North China
FHERR \Pattern FEHEEKERIE, =H&l\Rice-rice-potato B-8, —##\Drought, single cropping
4 B HA\Growth period 10AJ&—324\2, 3A\10t02,3 4, 58-9. 10H\4,5t0 9,10
B E T \Temperature =-{&-B\High-Low-High {&-=-1K\Low-High-Low
H E&\Sunshine #2 H B&\Short-day 1< HH\Long-day
®BL, FHHETR 8%, MR
P&7K\Precipitation
Little rain, Seasonal drought More rain and heat during the same period




—. OBEFABEN/Overviews of Guangdong Potato Industry
DREFRME—. FRMEE. TER, REEHEEFESEFANSWRIEZR
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—. BR=EF\ELIR/Overviews of Guangdong Potato Industry

3. 5%5%@?&3&*55@ ﬁ%/ Potato planting benefits are higher
20152020 E ¥ ES HbfEEdilms b B (S8

Comparison of net income per mu between potatoes and other crops in China from 2015 to 2020 (RMB/667m?)

s DB KB ME Bk kg | SATEREH

Potato Rice  Wheat  Corn Soybean AverageofR. Wand

C
2015 449.10 175.40 17.41 -134.18 -115.09 19.55
2016 692.57 141.96 -82.15 -299.70 -209.81 -80.28
2017 402.26 132.55 6.10 -175.79 -130.89 -12.53
2018 461.78  65.89 -159.41 -163.34 -192.04 -85.59
2019 494.02 20.44 15.08 -126.77 -194.10 -30.53
2020 526.25 48.99 -16.63 107.84 -—60.33 47.14

ZEDRE: 1500t L/H HERAEREHE, SRPHE0MEHEDREALRE
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4, SRERMEK/ Large amount of seeds per unit area

SESHME AR A FFEE B/
Comparison of planting costs and profits between potatoes and other crops
. AT 2t AAEA A8 P
Crops Quantity of Seeds Price Seed costs Gross profit Notes
(kg/667m?) (RMB/kg) (RMB/667m?) (RMB/667m?)

O,$4% /Potato 175.00 4.00 700.00 300.00 TR
7k F&/Rice 1.00 40.00 40.00 20.00 B, 2%

INE/Wheat 10.00 5.00 50.00 30.00 SR

BRI 0.50 200.00 100.00 70.00 Ze 3T FH

Fresh corn

HZ/Sweet potato 35005 0.157T/% 525.00 250.00 T RLF

X5 /Soybean 3.00 40.00 120.00 60.00 SR
sH3E/Rape 0.50 90.00 45.00 20.00 B, &%

{4 /peanut 15.00 16.00 240.00 120.00 gk
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Progress of Potato Breeding & Propagation
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1, ERBEEFIIF/Positive government policies

- MTFERUE TR’ , 2REERRAREMEIERTREYHANEEEHM;

Seeds are the "microchips" of agriculture......

» FHEFMLBESM. RATEREDNEFRMHKABE. (0215652 —S%)
Fight the battle of seed Industry turnover ......

o KOHEHEMESERXEFEZOEATX . SESEEFHIRLITHIAR. (202260 8—2x)

Fully implement the action plan for revitalizing the seed industry......
o RASEREMALIREITE) . EHHEEREFMREABXHNERBERRITR  (2023F02—2%)
Deeply implement the action plan of revitalizing the seed industry......
o IRMEFEFARALITS), TERSMEREAIMENS, MAFFEXBZOEARTE, MREF
HETSFNEEMREM. (20240 R—SX)

Accelerate the action plan of revitalizing the seed industry......
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2, B BMEER\ Conventional breeding

(1) I"HEOEBS#ASE\History of Potato Breeding in Guangdong

E—MrE: 2014270-80SEART, EA5IF, £R58. RIS, RR303, BEM, KiiSH;
Stage 1: Before 70-80s of the 20th century, introduced varieties such as Jinong 958, Kexin 1#, and Dongnong 303,
self preservation, but not virus-free;

BHrE: E2005FEH, KESIM, 55185-38 (BBIRE) « £5186-2 (Cardinal) F, ItEME, BoHE;
Stage 2: By around 2005, a large number of domestic and foreign varieties were introduced, such as Favorita,
seed potatoes were propagated in north China, partially virus-free;

B=MrE: 2005FEES, SIS EH+-EEEM;
FE3S, KfEF. BO—S. B, EHEAN. FE18. =E901. =E306. [iE7S. £EF,
tEMHE (dtFENSSFERAMEN, £AREEMMHE)

Stage 3: From 2005 to now, introduction+joint breeding+independent breeding; Zhongshu 3, Atlantic, etc;
Northern propagation of seed potatoes (establishing or cooperating with seed bases in the north to produce
micro potatoes and seed potatoes)



(2)

x

R#AE 5|

Introduction of domestic germplas
2010 S mMp =8N

201158 M= E S

0128 mMTENHR

AR

=8 b3 BB

LLE (kg/667m?) (%)
2506 2750.8 41.2
hE185 2703.2 38.8
S06-1693 2650.6 36.1
HE8S 24729 26.9
HE1S 24478 25.7
S06-277 2371.2 217
DE02-16-1 1709.2 -12
Xr1E 1641.6 -16
a¥ 983.14 -50
2¥% 803.37 -59
CK 1947.9 —

20135 5| M B3R

. N Eb 3 BB
LLEL (kg/667m?) (%)
s 2470.0cCD +1.2

L7 1931.5dE -20.8
STHT19 2734.0bBC +12.1
21 2085.5dDE -145
2001-9-26 2861.4bB +17.3
S03-1452 2969.1bB +21.7
S02-3254 2757.2bBC +13.0
DE03-79-1 3779.7aA +54.9
DE03-34-6 2463.0cCD +0.9
DE03-34-7 2085.5dDE -145
E9-1 2448.0cCD +0.3
KE—E2 2114.5dDE -13.3
CK 2439.9cCD S

=] 3 i —3

20104 E)mipEL 3 = &

o R b 3 BB

A (kg/667m?) (%)

= 2501 43008.0 aA -3.0

K% 423825 aA -4.4

= 2301 34363.5 bB 225

S03-2691 32608.5 bB -26.4

B35|85-38 | 44319.0 aA -

T Eb ¥t B8
kil (kg/667m?) (%)
DE02-16-1 24216 9.71
DE03-80-30 2584.9 17.11
JS03-136 1251.7 -43.29
2R 306 589.8 -73.28
7542308 1511.9 -31.50
07-33157 2092.5 -5.20
18 1823.2 -17.40
S22 1779.5 -19.38
123 1271.6 -42.39
HE20 2511.0 13.76
HikE2 1911.0 -13.42
99 1376.0 -37.66
CK 2207.3 —
B¥ 831.3 -62.34%
¥ 698.6 -68.35%
S RETATE | txim o
B4—5 43242.9 25.59
S03-1452 40575.1 17.84
DE03-34-6 34451.2 0.06
CK 34431.2 -
£ 99 30431.9 -11.62
=2501 29360.9 -14.73
FE95 29038.0 -15.66

- T8 R
An i (kg/667m?) (%)
Z=ZE505 1992.23 41.69
S04-109 584.67 -58.42
S06-1548 507.03 -63.94
S06-1169 1128.46 -19.74
CK 1406.09 —
EE7S 2350.45 67.16
B ZE105 2029.88 44.36
S03-538 2680.72 90.65
LK99 890.83 -36.64
L0529-2 654.08 -53.48
LO527-2 767.01 -45.45
S05-37-1 880.54 -37.38
S05-1263 1830.77 30.20
=E401 1031.41 -26.65
S04-1981 906.42 -35.54




20144 5| PR B R 20155 PR ER (482) 15A043-32) 7245 20165 PR = ER
15EM27-2 5085
. T8 Eb s B8 . T8 Eb X B8 15A073-1 2236.5 a3 (%) HHRERE
An (kg/667m?) (%) A (kg/667m?) (%) 15A032-40 3028.5 (kg)
WE105 56.77 -4.93 S10-172 2872.48 44.59 15EM27-1 4567.5 08CA0687 0.75
BE7S 80.2 34.30 S11-1432 1574.44 -20.75 15EM26-2 4761 08CAQ710 0.99
— 15CH51-17 2853 08CA9668-24 2.01
506 81.87333 37.10 -40- 2516.84 26.69
=2 DEI1-40-4 YT o 15FM18-05 32535 3970994 0.46
Z%E)OE) 59.73333 0.03 S10-277 . ~l- 15FM18-07 3600 ﬁ2012-06 107
S06-1169 69.03667 15.61 wx 1305.33 34.30 15A075-1 26145 '
CK 59.71667 — $10-284 1840.04 -7.38 15CH51-04 2538 CK 1.03
2015 5| PR B E 102 3084.75 55.27 15FM64-1 5229 S04-5917 125
T i G 5102 1750.00 -11.91 15CH28-11 3168 510-513 0.98
EH =g Eb 3 BB B =
= Fh , : 95975 T3l 15EM20-7 4644 $10-676 1.01
am (kg/667m?) (%) L0109-4 : : 15CH62-4 3744 E1S 0.53
510-1692 2654.92 3364 $10-577 1001.76 4958 15FM49-2 4369.5 hE102 1.80
JIZE18e 2305.07 16.03 #£201510-15 2416.24 21.62 15FM04-5 31905 HELE 1.30
1632 2985.40 50.27 CK 2654.92 0 15FF07-33 38115 Ef 0.59
15A047-1 3744 e 103
08CA0687-446 2307.59 16.15 \ EEsL AR '
08CA0710 : : —— 15A032-57 2682 =5 0.0
JIF1S 1615.94 ~1866 & (R) “f /ié];%) 15FF07-26 4900.5 =3 102
JIF1-1 133551 32.78 e 9208;‘5 15A032-49 31725 s 188
- : 15FM19-1 4113 =g '
S o - 15CH51-02 2943 155A032—62 3078 22401 217
F00070 2996.47 5083 15CH62-5 3328.65 TR TG =105 0.46
2R 1482.64 -25.37 15A029-5 1552 5 o281 4063‘5 FF65 0.45
DE11-8719 2096.32 5.52 l15C|::||_\|/|0334-238 iéggg 15CH28-3 25155 20 0.53
08CA9668-24 3351.10 68.68 155A019' ; 3181E 15CH62-10 30105
309 2615.44 31.65 - : 15A032-47 3123
15A032-45 2124 > 2799
#201207-4 1605.88 -19.17 - 15A032-31
15CH62-16 4383 15FM42-2 350658
#201207-9 2189.38 10.20 15A073-3 3699 15A030-65 25065
S10-676 1988.17 0.08 1155&%4;3-121 35925451575 15CH281 2857 5
JIF165 2345.57 18.07 - TSI 15A032-48 3019.5
JE192 1866.19 -6.06 15EMS2-9 - 15EM28-1 3816
15A029-2 31185
$11-2523 1272.63 -35.94 — 15EM26-3 6709.5
15A043-30) 801 15CH03-30 4392
e 2173.54 9.41 .
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£20175, HEZENPmM\Registered 11 varieties until 2017

soie ]  Buraw S¥ /A tlanti
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E20175, % 'Eiill/l\ﬁ:ﬂ\Registered 11 varieties until 2017
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%1’]5 IZE'%gf %'L&L %X/ Characteristic requirements for potatoes in winter cropping zone

o ERTE: REE. EARMERNEE;
Adaptability to low latitudes and short-day light;

- EmMEYF: BB WESKH, BTESF, FRK, RELE, BEEN;

Commercial value: Good shape, unified, shallow eyes, smooth skin, and yellow skin and flesh;

« B, BMEEAEE: w500 kel b, BHZHE3500 ke.
B . BRASEEE, BEARRERIHTIK.

High and stable yield, Reasonable combination of early, middle, and late maturity to meet the needs of

different crops rotation patterns.
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(3) CIPFABIAYT|FH\Introduction of materials from CIP Trait Observation and

Discovery Network (TON)
2018 FMNEERM RS HCIPHRI32817, HAP, BIEMEREF237H/

In 2018, 328 materials were imported from YNAAS. Reproduction and preservation of 237 clones;

2019F BEMNBE, 2020FEVBBER, REMHE/

Propagate pre-elite in 2019, because of the frost in early 2020, preserving elite/

20214F4keEME, Lud2FERIRAMAERIES, #EMEL SR LB FRIFRL

After 2 years of evaluation, 50 excellent clones have been preliminarily selected.

FS | #MBEZ#H | CIP code 17 C87 397073.15 34 D51 391046.14
1 C4 392617.54 18 C97 398014.2 35 D73 3932425
2 C7 393073.197 19 C100 389468.3 36 D85 393385.47
3 C11 391004.18 20 C107 392745.7 37 D87 393536.13
4 Cc21 |398180.289 21 C108 392759.1 38 D89 394223.19
5 C24 |398193.553 22 C119 |304350.118 39 D92 394895.7
6 C28 398208.58 23 D1 300055.32 40 D99 395017.227
7 C33 300046.22 24 D2 300063.9 41 D116 395446.1
8 C39 300072.1 25 D11 301041.26 42 D121 396008.104
9 C46 388676.1 26 D12 301044.36 43 D123 396009.258
10 C54 392973.48 27 D25 304366.46 44 D131 396031.119
11 C60 28 D29 304387.17 45 D134 396034.268
12 C61 [394613.139 29 D30 304387.92 46 D135 396036.201
13 C71 395434.1 30 D34 304399.5 47 D139 396038.107
14 C74 396311.1 31 D43 381403.16 48 D141 396046.105
15 C83 397055.2 32 D44 384321.3 49 D142 396063.1
16 C86 397069.5 33 D47 387164.4 50 D182 398193.158




REEERB], TMER, FAEARKDET, REFEH1I7HE~HNERR.

According to field performance, combined with cooking quality, 17 high yield and quality clones were selected.

A NAN =

FS &S  ClIPcode s%a}:;e EIZ(E il?lqeg ﬁﬂeﬁ)::('ﬁ l%fifnfl%y );f:izeﬁ aﬁiﬂiﬁﬁt #’E/notes

1 C24 398193.553 KiE %Ki = % H 3.46 fHIngEL BEEEIS . ORXIEE LT

2 C33  300046.22 JR[E -GNy % R 3.94 mEK WE. MRS,

3 C39 3000721 WE @& & o s 3.9 mak ey ANOBEME

4  C54 39297348 E 4O H % % 4.6 SR O B 47

S C74  396311.1 #[=| aq = % 3T 6.17 SEMK BT, FES

6 C83 3970552 #fglE =™ = x PEESF 422 mEN mE—

7 C86 3970695 fRE RO 4 s H 5.75 N ORRIEELF, 2K, BREMm
8 C87 397073.15 #a[H| " B’ % BT 491 FHInE [ B 47

9 C119 304350.118 #[= AN = % BT 5.57 FHIEL ERGF, [ORGF

10 D1 300055.32 HE&[H B =H H R 3.81 FHIE L B ORRGF

11 DI2 301044.36 #EE K4 & % th 5.54 A OB, &

12 D34 3043995 #gE kO = % H 4.54 a1 -1

13 D43 381403.16 #E & =& % i 4.56 FHmE® R A

14 D47 3871644 = SR e 5.49 e FEE, ORSIEEY
15 D51 391046.14 HE & =& % BT 4.75 FHIME RE A

16 D89 39422319 KiE BH B % BT 4.46 SR E/0y, ORXS3EERT
17 D99 395017.227 A " H % th 5.89 FHIE® S
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ERSIRZERIL
mEAENLET T

Partial clones
tubers are
antioxidant

anti-browning
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EEHIEmM

Suitable fried clones

C16. C49. C70. C78
D13, D18, D104, D125
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(5) EHEMEFH

4

%\ Progress of Conventional breeding (latest)

EBEHFSEM (&) /Cultivated new varieties (lines)

- T HFPI(Yellow skin and flesh): 2135, 2% (13FF13-3),

BE3S(14CH08-3), FE4S(0SHE042-2)

o ZK(Purpleskin): 2515 (Ly1932-16) . EE22(13FM40-2), EE35(L14148-5)

o IR (Red skin) : Z415, E425 (Ly1932-13) , B35 (Y5TER) . EL45 (14EM03-7)

o $¥Pk(Special): £=FH (GD1835-3)




3. S TFEMPERR\ Molecular breeding

(1) MFNHSRMES

Cold resistance mechanizationg | g5_3g o [ ke ™ ﬁ%gﬁ 2R R RIETE = TR DT
and breeding A AN B RS FRIC

=
Transcriptome Key regulatory genes Molecular

Metabolome and metabolites markers
Joint analysis

@ Wi R R mez op1 omsz oma ) (d)
>

400
350
83
GIGR1 o 25 60
50 H

Cﬁi stgs
J

Reporter o o
(e)  Probe: TCTTCGTTTTGT
GGGTCCCACTCCTAACTTCCAA
Mutant Probe: TCTTCGTTTT
GTGGGTTTGGCTCCTAACTTCCAA
Biotin-P  + + + + + +
Cold-P 100X 10X - - - - StLOX6 StGA20x2  StDELLA
Cold-mutp - - - - -
GsT - - - -+ -
GST-stTcP4  + + + - -+

w \ GA response

0
b T K 0A A A Cold treatment (h)
R Wt ot g @l : Potato cold stress tolerance

2,
Protein RSI-1 2,00

GA20x6 430

Protein RSI-1##1

GA200x1 e

) 0
T T 0t
o @t g el gt oB? o gt @b @t geted? o GRP11

GA20x2 (©)
100 GA20x7
GA20x9

mmm Control
80 { == Cold

DELLA
GRP4
GAST1
GID1B

StTCP4EITIERIA S B 5 GAREMR R I T $2 B (KB a4

StTCP4 affects potato cold stress tolerance by inducing JA synthesis and GA degradation Unpubhshed
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miES BEFE RMHES FEFE afES BEFE aMES FEFE afES BEFE aMES FEFE afiES BIEFHR

C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
Cl14
C15
C16
C17
C18
C19
C20
C21
C23
C24
D94
D95
D99
D100
D102
D103
D104
D105
D106
D107
D108
D87

D89
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C25
C26
C27
C28
C29
C30
C31
C32
C33
C34
C36
C37
C38
C39
C40
C41
C42
C43
C44
C46
C49
D109
D110
D111
D112
D113
D115
D116
D118
D120
D121
D123
D88

D91
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C50
C51
C52
C53
C54
C56
C60
Col
C62
C63
Co4
C65
C66
Ce7
C68
C69
C70
Cr1
Cr2
Cr4
C78
C79
D124
D127
D128
D130
D131
D132
D133
D134
D135
D136
D138

D92
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C80
C81
C82
C83
C86
Cc87
C88
C89
C90
Ca1
C92
C93
Co4
C95
C96
C97
C98
C100
C102
C103
C105
C107
D139
D140
D141
D142
D143
D144
D145
D147
D148
D149
D150
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C110
C112
C113
C114
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C117
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C121
C125
C127
C129
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C131
C132
D1
D2
D3
D5
D6
D151
D152
D153
D154
D155
D156
D167
D171
D173
D174
D175
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D9
D11
D12
D13
D14
D15
D17
D18
D19
D20
D21
D25
D26
D27
D28
D29
D30
D31
D32
D33
D176
D179
D180
D181
D182
D183
D67
D172
D81
D83
D84
D85
D86
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D34
D35
D36
D37
D38
D40
D42
D44
D45
D47
D48
D49
D50
D51
D52
D53
D54
D55
D57
D59
D60
D64
D65
D69
D70
D71
D72
D73
D74
D77
D78
D79
D80

W OO OONORFWWNWREPERPRPORFPORFPENRPRPOLWDWENNWOWONDNNDNE MW

TON panel

C12

|CIP391065.81

D87

|CIP393536.13

D123|CIP396009.258

C83

CIP399048.39

D83

|CIP393382.44

DS54

|CIP391585.179

DS7

|CIP392025.7

D72

|CIP393220.54

D74

|CIP393248.55

D77

|CIP393284.39

D78

|CIP393339.242

D79

C1P393349.68
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03 =
2, ﬁﬁﬂ%ﬁﬁ*ﬂﬂi“'—ﬁnnﬂﬁg S flak d Code CIP Accession Number
Antioxidant browning mechanism and breeding nowltlake powder C33 CIP392745.7
D27 CiIP304371.20
C83 CIP399048.39
CRISPR/Cas9 C33, D27, C83, C107|__C107 CIP399072.11
' T gt — D116, D142, D182 D116 CIP395446.1
CIP396063.1

CIP398193.158

A%

®HE oR%  E/em  BREH HS/m HERRES/g

w 1~2 0.64+0.11a 3~11 1.55+0.11a 297.3+96.24a

Q5 1~5 0.17+0.04b  30~55 0.37+0.06b 153.7+45.10b

~ ::
CHE gexmen Q5 mEsw |

BEE9EPPOXESHIEERR 4 v il i -E

Qingshu 9 PPO Gene editing plant phenotype ﬁllﬁuagﬁﬁmﬁgzﬁﬂ
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3. BERHFISRMIEE
Early Maturity Mechanism and Breeding RARHAMOF 7R Z 4R

oooooo
oooooo

‘S:a.n . Eow

=5 s WEIT %“'“ . i S aks e 2R RH M6 0.0 1 Indel-4-1 - \
ALY i 0.6 _'E' i i (e < = : - . |
s ; L ; Pk 72d 120d T
0.0 = .00 ' 7
§1:: LR i 8 = el : et it AR = . \\
= £ £ oy N W i ; ; \
R - 030 -
3 110 T3 - £, TS RER s
E 40 E 0.8 % 0.20 \\
: £ oe i — . 4
e 8% Suc i fo T 2% PR T T
L] =02 = o0
» o s A 200 & o & g b 3 \
A week - et P 2 o5 3 : \
ASS £ P W & E— L\\j
Bl W w 241 ~L1- Indel-4-18 B \
254~ Indel-4-17.4 )
%8~ Indel-4-26___ "
b7 279~ 1-Indel-4-24 Tl sy -
4% Suc EHE R & o T e 428 o >
‘ _ _ 299 =TT~ Indel-4-47 - S
EYIEAR A A 32.0 —— Indel-4-21 : /
8% Suc 373 Indek4-45 :
pR ey oEx o T -
€ CK  StSPRI-RNAi-9 StSPR1-RNAi-12 StSPR1-RNAi-13

RNAi-9 RNAi-13  RNAi-12 CK

StSPRIEIE O A Hh 2 & B g fE¥R18Indel-4-17.151Indel-4-26Z (8641 kbR TR LE
StSPR1 regulates potato tuber development and Maturity I1QTL, LOD{EY2.87, SIEkENT7.8%.

Unpublished
e



—. ORESHMEMBER/Progress of Potato Breeding & Propagation
4, EFDREMRSMIIES

Research of zinc biofortification and breeding

Dark field Brightfield Merge

#3ZEAE: GD1807: BEDI/RXL14148-5 (5/180) ;
GD1812: L12129-5X1L14148-5 (9/50) ;

GD1822: =E506X1.14148-5 (1/70) ;

i GD1844: L11138X1L14148-5 (2/30) ;

P e W E |

GFP

Relative expression of SIZiP12
A"
R
AN
"%

GFP-StzIP12

QE-53 OE-26 OE-27 OE-28 OE-31 OE.32 OE-47 OE-&7

Located on the cell membrane Relative expression levels of transgenic
strains overexpressing

Control -Zn M) 450

(a) 10 102 103 10+ (b) _107 102 10° 10+ @
Ve

=== Control

StZIP12

ZnS04 ZnS04+2mM EGTA

E-S3  OE26  OE-31
(€] 9

x === Control
£ 40 { === Zn

: . e
gso aba o a
<

=2

c

2

£ 10

o

o

N 0

QE-S3 OE-26 OE-31

(c) 10" 102 103 104 (d) 107 102 103 104

vC

Zn{ii

StZIP12

ZnSO4+5mM EGTA

ZnS04+7.5mM EGTA
Restore zinc absorption in

] : Constructing overexpression vectors and
zinc deficient yeast mutant zrtl/zrt2  y¢jlizing Agrobacterium for transgenic

Zinc content
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5. EEEMEEHE MEDRERMIZE \Anthocyanins and Lutein

MEAMBRADREXRAL MEEXMR, KARAMERESTEARM, RRARMMERREERECTLABEELE
BB EE IS E3.0315, AR RZECENXA SRS E27%, BRECHEZESELHRAY1.8-19.88,
HARRARERHEHEEFIK, BERESIMFHERNEX, FEEFAERCHERYE L.

QO zeaxanthin

lutein

violaxanthin myristate
violaxanthin
neoxanthin 0.60
lutein palmitate

antheraxanthin 0.40
violaxanthin-myristate-laurate

lutein myristate 0.20
zeaxanthin dimyristate

violaxanthin dipalmitate 0.00
violaxanthin palmitate
violaxanthin-myristate-palmitate

lutein dimyristate

violaxanthin dimyristate

=

%ﬁ..O..Q..OOOOOOOOOOOOOO..O

000000 0000000000000 000e0)
0000000000000 000000000000)
00 000000000000 00000006000)
0000000000000 0000060000000)
000 00ve ooooeeeeceee | | | [
0] 000000000000 000000 ] ¢
00000000 00 Teree ! 000 ee
OO000O0OOOC0000000008e 00000
% 000000000000 000000000000

WS1_vs_Y | WS Y | WS3 Y | WS Y | WS5_vs_Y i H
Compounds ME Class YRR _vs_ Vs _Vs_ lutein dilaurate
St 52 53 S S5 ! violaxanthin dilaurate
lutein myristate (HERASESE 000 | xanthophylls hy up r violaxanthin laurate
lllllllllllll Egﬁlﬁ xanthophylls HER up up up up up g-carotene
nnnnnnnnnn R xanthophylls MR ﬁiﬁiﬁﬁiﬂi
nnnnnn ra in BHER xanthophylls IR violaxanthin dibutyrate
HEX-ASEHE | xanthophylls I zeaxanthin dipalmitate
canthaxanthin
ate-laurate KER-WSERE-AERE | xanthophylls IR echinenone
N
violaxan myristate RERFE_ASEHE 00 | xantho phylls MHEE up N up up » $€?:$%°’$%b‘$%b.@ 4@’_@%_@"‘_\

HAmMMEE ", =, [, A48, BEUHERHEREZTEREM
The amount of esterified lutein in yellow flesh is significantly higher than that in white flesh during the second, third,
fourth, and fifth developmental stages,
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FEHEE MEDRESRMIE B \Anthocyanins and Lutein

B
ot
B

G' value
10 20 30
i A W—

chrit  chri2

0

chroi chr02  chr03 chr04 chro5  chr06 chr07  chr08 chr09 chri0

GCHEEEREEK NS/ (H{E: ¢<0.01)
FEXEE 2413

No. No.
Chr  Start(Mb)  EndMb)  Length(Mb)  No. variants 0 gel.les .0 genes
(transcripts) | with LEVs

chrl0 8.55 11.58 3.03 6273 70 10

FIOSEEXE AR TEFHREHESANER EENDREHEM (R)

Found genes control anthocyanin synthesis Cultivated new potato varieties (lines)

on chromosome 10



& IR, BIERMEARER

Matrix//Aeroponics

¢ SitEEREREMEARER
High altitude// Spring and Autumn [#%
propagate  technology system in | §
Northern Guangdong

& FEIbX M. BEXEFMER

Net shed and open-air propagate
technology system in Northwest China




R

' Construction rendering

B E MM, FHI0HHE,

Produce 600 million pre-elite and elite I area of 100,000 mu;

£ 4 20T TS ERIT 1000077

Annual production of 100 million hybrid potato seeds.
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ﬁmﬁ&ﬂﬁﬁkﬁ%&ﬁﬂﬁﬁﬁm ZafA |

“ﬂmgﬁﬁnmwsgﬁmmn 'iﬁﬁlzn,a(zozzsozozwomm ‘
1) ﬂ%ﬂ&&ﬂ?%&A

High altltude// Spring and Autumn propagate technology system in Northern Guangdong
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/:

3 ‘\4»“! : Q; l«?
Eﬁ#!ﬂt ﬁ&ﬂﬁnﬁiﬂ\'ﬁsﬁnm \zmm&mm\c\
J&iﬂﬁﬁ.?’:!?&\’&% =

2022.12.17 [RFhysrgk 2023.07.13 z&ﬂu&;%

BER7S: 2408.1kg/E; R=FRFU: 2721.2kg/H BRE7S: KM= ; F=FR5: 3092.1kg/H
5 3 A FH 3R 4E = = PVY#H#0.53%; PLRVIEHIZEL6% (EFREM<5%)

b2 FR= 2421.65 3416.69

L B=R%| 2148:78 2434:47 ﬁdﬁzl&*ﬂgﬁgl&qs?g ﬂg zktlb{‘tgg E’JT?T'IE

=8 =306 2046.10 2583.79
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Be avas
R0 A

RS EIHEIURMES EXEM

Net shed and open-air propagate technology system in Northwest China
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Progress in Potato Cultivation
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1, =R EBREN

%\ Three Crops Rotation Cultivation Pattern

v BEETS
v KA

v BEBIEE

v =D E\I
By T RRA

v B8

' Fresh/silage corn
cash crop

W zz K \Low efficiency

s
"I
v ERs2s
v EfLH
53, =B L™

High efficiency, early harvest

IR EoK 4 ISR T37-43 d, FHESEHEM16807T.
The growth period of sweet corn has been shortened by 37-43 days, with an average increase of 1680 RMB/667m?>.




2, SUABVKEERER; AR/Efficient fertilizer and water management technology

Water :Hp-7,k28 B%IZUZ
o o B e Fosn I =,  Water saving of over
-| 28.8%
7&7J< 8\ TI7K R\
Flood irrigation Water-saving irrigation
v SR, KeFE
v «'ﬁmﬂlﬂﬁ"‘ v ABHlxHrERE
‘ : a E 4=
ﬂjﬁ}’:}t— EA
Fertilizer Fertilizer Organic and

situation

Q . 4 norganic combi
\ Investigate _

v B (1: 0.56: 1.95) v BTFHIEF~E,
v MEHH1kg4N, 2kgdiK FBHRENRE

Increase in yield: 296.7 kg/667 m?; Increase: 598.9 RMB /667 m?



3. @=HK\Mulching technology

ab ab ab a ab e~ 0 m
40+ s e n 3 F = —m— 5.0 cm
§§30_ [ e 5 100+ 10.0 cm ]
Q2 3 N E
m 0 o
§g2 g s - 2
= E ol g \l\” :“.
KsS, KS, KS KS, KS  KS; KS, ® W
M T
A Treaument V10 20 30 4 s e O % % @ 3w
16 BN MP BK J& % %45 Days of decomposition ff d J& % F #% Days of decomposition f d
14 a a a g
- 5 5 M1 RF A A A B AR 0 B B2 R A S A A 4 ¥
o2 K
=4 | "
_:u § 2~ ” 350
= g =
'gélj:"; i % 300 Q A o
-z e i '\ ~ SN
b? %g; a % ol § 250 ‘ D—]% gg g Hj-%j: J O Cm E
Z o E (o) SN2
K,S; K5, K8 K, Egﬂ 200 =0 cm ‘\'/I *ﬂiﬁrﬁiﬁzt76 /0 I Ej: }?7 5
”‘ Sl z L= — 5.0 cm 5 NL s
4k H Treatment ; - 1.5 cm 1 0.0 *DS.O Cm E{Jﬁ*}lkﬁ% £${&
i 10.0 cm N
& E b, HAEE AR T LR A E NS R RS B R (P<0.05, % /kjg69.3%\ 70.8%*D72.5%
Duncan’s %) = 100
0 10 20 30 40 50 60
In each figure, different lowercase letters on bars of the same indicator § .
indicated significant difference(P<0.05, Duncan’s test) JEs % R4 Days of decomposition /d
1 FEEHEEREMNFEE C. N, PAK FENFIE M3 FAZLRAAHSERYATHYH

BRfREEESREE 100 kg BEAIRBEKIRME N 0.42 kg, P 0.14 kg(P,05 ) #1 K 1.70 kg(K,0). BBifEFHRIFM=RRMA:
K>C>P>N, C. N#1P ZfFEMES3IH 71.89%. 56.85% #l1 68.75%, K BiIEFENERS, 7 98.22%.
EHEEESEHIERT, UEHHVHIEASE, LEHEE~RS, EREERIESFEEZNEIR.

Straw mulching and returning to the field, the amount of potassium fertilizer can be reduced costs.




3. @=HK\Mulching technology

Straw mulching Black plastic mulching

Degradation film mulching

v L2 5%-6. 5% v REBXEE 0.6-2.3°C)

v Grass control and moisturizing
v 2{\3 I;Q%Kﬁ;gﬂi;g%' 85%. v EELEBEH46 d v Avoid high humidity
v Eﬁ:ﬁé"ﬂ .26: 6 42: 5.1 v 12 0%-21. 5% v" Free of recycling, save money
v" Pollution-free

v BETEATIN
&% 200 RMBEL E - HIEH: 790 RMB - % 800 RMBELE

Increasing efficiency per 667m?



4. FREFFEM R\ Disease prevent and control system

DR BRIRERNRAR : BT ET/PRNARENFFRT-PCRE R
Rapid detection technology for Virus

DEN THRARTARAE RS : RAISKIUN O mER

Late blight prediction and early warning system

A& TEFEBARAR: MIAERRKREERIFT, ARPEERARE

+EFE+RE, RR+ R+ RER, RR+HE+ER.
BSWATEE: 72%EHR - EEEWPHIS0%EEE WP

72% Frost urea-Manganese zinc WP +50% Enoylmorpholine WP

Chemical control: Efficient Chemical fungicides combination

Late blight

mARAZIRE, ET2I1005TEA E
Reduce fungicide usage by more than 3 times, saving over 100 RMB/667m?




5. DREREHRNRIENHE

&\

Research progress on the resistance mechanism of potato late blight

OMEE QRS RIEF AR/ Molecular Plant, 2021

Targeting of anti-microbial proteins to the hypha

- @PI3PRRFEFEFHIIR B MBIAR/ Plant Communications, 2023

Phytophthora infes mns/ ;8 g Engineering c.rop Phytophthora resistance b)f targeting
E § pathogen-derived PI3P for enhanced catabolism
Ve G D <
+ PI3P @®/0 effector
_ e . @ PAOU#PAs: GmPAO-mediated polymine catabolism
3 Q9 enhances soybean phytophthora resistance
BT — PR, 2022
Potato leaf NG / Hypha
Vs ® N DB FRE TR \Green and efficient
) l immune induction strategy
Biocontrol Pythlum\\ e | HR, 2023
k = l JAFC, 2022
*;-') Resistance Jof, 2021
g MPMI,, 2020
& /| Fpls, 2022




6. H# L

Mechanize

Ak, MBS

soil preparation seeds/film/fertilizer

(NI RIEBOR

Small scale mechanized cultivation

YLK /harvesting & R /plant protection
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U-potato

L% B IZH R/ Progress
7. RIEORE\
Hybrid potato

—_\




b, GRENTHE

Progress in Potato Processing research
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1, KEMIN\

Processing of Potato Rice noodles
Add snowflake powder

DT EREFTRT
B EEEE  DEM ES AW o WGR  GEE  BRE e

&R

A7 Tw BB OB pe pam  swmen o = o El’C  JE/BU /BU /BU
B EREE RER SORM = =

#£E9S  10.05% 9.41% 0.23% 76.83% 96.52% 16.64% 41.59% 21.66% 54.13% #8OS 69 396 49 133
10CH24-13 10.86% 9.69% 0.16% 73.46% 94.17% 14.92% 31.84% 20.31% 43.34% 10CH24-13 68.5 421 83 78
S11-1043  10.31% 11.63% 0.11% 67.61% 89.66% 12.29% 18.73% 18.18% 27.70% 511-1043 69.6 295 19 78
$12-1054 10.23% 7.24% 0.11% 67.40% 84.98% 17.30% 41.41% 25.67% 61.44% $12-1054 68.2 384 112 90
BI—2  13.26% 8.12% 0.13% 73.38% 94.88% 18.56% 46.20% 25.29% 62.96% B 67 423 137 82
BRE7S  11.78% 9.84% 0.20% 72.48% 94.29% 14.52% 43.26% 20.03% 59.69% el 67 377 122 49
HMEIZ  1325% 8.67% 0.11% 72.84% 94.88%  20.28% 49.80% 27.84% 68.36% HE3S 66.9 450 m 125
E®9S  12.70% 9.49% 0.06% 72.85% 95.10% 19.07% 48.03% 26.18% 65.93% HFES 66.6 388 25 111
Z#902 12.88% 9.56% 0.22% 67.98%  90.64% 14.51% 41.01% 21.35% 60.33% Z 902 66.1 344 54 72
#H6S  10.82% 5.70% 0.23% 78.13%  94.88% 20.15% 46.20% 25.79% 59.13% BH6S 65.4 451 116 113

HZRMEBIERES (BRBLNERER) , IATERSERRE, BEESES (FHTHEKHL)
The total starch content is very high (an important indicator for making rice noodle), the soluble starch content
is low, and the retrogradation value is the highest (useful to the preparation of rice noodle)
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\\\:'P,Qtato rice noodles
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BELF (HEAR HERR
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v D2ZEINT#RE/ Progress in processing research

3. BEEARZB/ZRMI Steaming Mashed potato
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v D2ZEINT#RE/ Progress in processing research

TS KhnT/ Potato rice

JK#E/ Potato ice cream
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H. BSEIR SR/ Achievements

1. SIiEFIIEBmi\Registered 8 varieties

H5(85-38 (FF2E) | i, =

Favorita iy

BERE/ERERADRANAZYIL, &/ KORARSN
EORRAER, FHARRANNAASAGRARANASAR.
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RRERE, B/ SRNFRI IS0 18R, BUR-R,
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BAR MEAR, BRERSS 1000, RAALRE 510
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H. BSEIR SR/ Achievements

IS mif

(P OTD

ZE901

neRe
MR
anan
rogos=—=Yf==cecccen~ G e
FEARBREH T | (LT
iE B
sesm
DO . O LR L

FEEREMEH

: 28901

1 EERLNERANE RN

EANAXERSS : XA KRR

ik

GPD 5§ 9 (2018) 440080

Aes

ENTALRERER ST RN
FESRERERANTELN

WX 90 & X ¥ 909

riaas
WE

EWAaw gy

EEHEN AFITEEN
EREEET, $39E xifoo

" @ & FEVLEHTREERTN
N l-il%lt#"t%*l*lt

AR A (RS

?ﬂw

W & CREARNERERETH

ERUNE: ik FLBO R T & R
LLE N

=TIl oLy Lh?a:-—:’s%%_—%’%"ﬂfpw

Y

- G AN ST EL D T (3 BT TR

o &8 & F &
4+

WEEL

BE TR AtRALETAR. FRM.
LHNA- WL R BNk
NA, &pue, SEEn, AERES, &
Efn, FELR. FRA, SLTRE#T
11 . R 2T
A, LTASEE. 8. BALNE
AN PR,

=306

Z #1306

P et TSI
5 FEEABB LRI
g iE P

s as .}'
"o .
\ : ’
.
TS O DEO HE CLLCADC.

FXTEREMRH
% duE B

: GPD 5 48 (2018) 440079

:Aes

: #8206

SRS ETRERERNNTE R

AN E: ENTALRERESFURRS
FESRERERANR RS

BeRm: 4 sxeN3 Y

EANARMRES S X4 KER.
LLLE

Mﬁﬁ&#}n’h‘ i2

: &




5. BMERIRESE/ Achievements

2, XEHEH: £5RERMH. S8HE RIEERMRSTFEINAE, £FRLESR, HIR
EATR, W EFHE, TEEIEMIHE. \ 50 articles, 4 books and patents

Can I Plant Pathol, 3917

V39, N0 4,533-539, ey

o 101080704

Soft rot of Potatoes caused

(iunnudonu province, Chin

———

LEWANGY, XIAO-BO L, Ikt sug, K

Research Intereeof Croge, Provmcat Ky Laberusry o
Gumghow Guangdong, 510600, PR Ching

(Acceped 16 Sepener 317)

Almtract: Pows tabem exhbing ymptoms of it ot wl
12 March 2016 Backrs wee il fom e dhened
shracenzain i pabogencty s, a repesetat o
e ko eaky ot hers o 0t t i he
e caanl sgent Farther eing of e il notc
Toow ke, ths & e st et of st it of ot

Keywords Post, ot ot S b, e

Résum: T mas 2016, cveré des bercaes e !
drit de Bayun & Grsmgrh, s b provece da i
o b crxtériation mpho g e mokcalare (ADN
Dt 4 e o o e sl amlobquefiac
s mle fréentnt s syeptimes sanblable e
it b 'aget sl D'aates s mens av Tl
poumt mole cheza brate, Foggon et e puvon A
panme & e cande par Raalis amiaipciicen en |

Mots dl: Pasme e e, paursae ol Sl 8

Introduction
Potato (Solanwm tuberosum L) is the fouth
imponant food crop in the wark! aflr whea, i
com (Zaheer & Akhtr 2016} China is the v}
largest potato producer, acoounting for 25% of
outpet. Coltvation oceurs in the subropcal o
such  Guangdong and Gumgxi, o the fr nor
regions, inchding Heilongiimg and Toner Mot
Potato prodaction i soathem China s maily ¢

-
Cregentoce  Xasla L Eaut ol i i con
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5. BMERIRESE/ Achievements

4, FEAZ#E\Industrial support:
1) BB MBI\ Cultivate leading enterprises and famous brands
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f. HUERIALSR/ Achievements

2) XFEREDREIE\ 3) BERBRF L FHEN 4) HuH i b SR R\
Supporting the Potato Industry Park Poverty alleviation and rural Fight against the COVID-19
g : revitalization RS HADHERIHL
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Raw material potato base
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International Potato Center Work Station of Guangdong-
Hong Kong-Macao Greater Bay Area(GuangZhou)
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75y RRE/Prospects

* Demonstrate
LB disease of
potatoes

« Good agronol
R-gene LBR

International
Potato Center
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AsiaBlight Meeting in Guangzhou Dr. Simon presentation Dr. Eric presentation
2024.10.8 2024.10.8 2024.11.15



75+ JREE/Prospects

1. BF5mE\Scientific research
>TEBES: FR8EES, THEERAETE, MRITIEREIE;

* Project collaboration: Apply for funding , especially for international cooperation projects, accelerate the construction
of CIP workstation;

>MRFRMBM: TENSH, BREeH, ARFRFESTENDIET;

* Germplasm and breeding: Improve the mechanism, Short day germplasm identification base, precise resource
evaluation, pre-breeding and breeding;

>HEEE: BeARINENEFBUETRAMRENH;

* Seed potato propagation: Joint research and localized seed potato production;

> RABRZE: WSTAE. AR, FELBNFIXTARZSFI A RARMm;

* Reducing the application of chemical fertilizers and fungicide/pesticides: Study new additives on the utilization rate;

>Hl B L MRRIR, REEEVWLERE, BIRE~RE;

* Small scale mechanization: Improve agricultural machinery, increase the degree of mechanization throughout the
process, reduce production costs;

>MIEE: SREFEFMAR, FREMNESRIZEMRMAL.

* Value added processing: Research on potato nutrition, develop high value added products.



75+ JREE/Prospects

2, EEEME AAEFT. BEiI\Platform extension and talent training

>FEEMR: RAFRESEE, RATEGEWAMERE;

* Platform extension: Jointly strive for more platforms to enhance the influence and display of

workstation;

> AT : BRETFRMBEXREMRBLEES, BEAREKFEXE;

* Talent training: carry out relevant degree and postdoctoral training, and publish high-level articles

jointly;
> AGIEIG: REFINH], SHTKPEMNAGZERMEREF ).

* Personnel exchange: Explore the mentorship system, implement long-term, medium and short-term

personnel exchange and follow-up learning.



75+ JREE/Prospects

3. #ES- 5 ME\Promotion
> miHEr: EBENMREM, EEEXEEHITEIRIEN;

* Variety promotion: Cultivate excellent varieties and use relevant platforms for global promotion;

>R : BIERAR, EREAR TR ;

* Technical promotion: Promotion of cultivation techniques, plant protection techniques, and processing

techniques;

> RULMEr: BREERIMRIEWFRIMET BIIERESSHT;

* Machinery promotion: Jointly participate in the promotion with domestic and foreign agricultural

machinery enterprises and agricultural machinery promotion departments.

>R AERN. @ERN, ml R,

* Model promotion: Promoting planting models, business models, and industrial finance models;



o — Potato Industry Development Alliance of Asia-Africa-Latin America

AR\ Long term plan ~ PIDA-AALA
23520 Plan i, il L) LT

25RE%

Tropic of Cancer and
Tropic of Capricorn
-3(ZH

300 million mu(667m?)
5K

5 continents

20 BRI X

20 countries or region s

|
ﬁ%% ﬂﬁx EE\ ﬁ*‘]ﬁﬂs ‘ 
ibsE: B,
TWiM: #Eg. EHL. ﬁﬁ\ EDE\ oo
BEME, ®E, JSaR. DR
KiE: BAFI;
Bk, HERT, 5T, BEEiE

South America: Peru, Brazil, Bolivia;
Central and North America: Mexico; S \
Asia: Vietnam, Bangladesh, Myanmar, India, e eSS
Pakistan, Thailand, Nepal, Indonesia; Sy =
Oceania: Australia;
Africa: Nigeria, Egypt, Rwanda, Congo Brazzaville
Uganda, Tanzania, Kenya, Cameroon
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