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CIMMYT Trainning Course on

“Tachnologies for Tropical Maize Improvement” a
Auqust31 =Septemhber 11, 2015 ‘ CI M M YT
CIMMYT Headquearters, El Batan, Mexico. Y
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SRAEERETEAY » WS HRE AR = 505805 Agua Fria ~ Tlaltizapan & Toluca -
44H0 E1 Batan /84 2,200 AR - EFELT 80 A - @R e R © 5UEh Agua
Fria B 50 AR - HE 50 A - BREV R RS - E3RAE 48°C i
SR Tlal tizapan MHEY 940 AR - HIFE 55 A H - BT B R e o SRk
Toluca JAH#K4Y 2,600 AR » 27778 (Landrace) FoRAVETEEZIGMT -

WFEEAR F A& A E A A Felix San Vicente MBS EEEY
oo EEER R RS Te R ErvERi R ) - §AEHEE 95,000 HRE
100,000 # 3 EAHUR S S B E MR AT - B e EEE R
HEFTRAEERE © T 1 R B F R A S 2R e BMAD E TR B
ATEN F1 HESCRERIR - BOR MG Tie SRS (O 7RIS © s 4RSS AT R
ERR AR EETIRR U R » g B R ENITE —ESEPER - AiBE

7



o IREANEHEEARNTAE - AERIEE REE &R

S EE TR ER MR SR 2 L - HAIEEIZ L. StiffStalk x
Non-StiffStalk ; BUMEL US Dent x European Flint ; HH[E{LL Domestic X
Lancaster/RYD/PN FEVF & DL Tuxpefio x Caribbean Flint/Tuson/ETO %75
AERERE - O Rt el TSRS - SHEAEETT o BRI R (R
RSN (N IHR S R R B &R RS > o] DU S H AR
af  REEEEER - HalZBnEEEFT - Z24R1E Dent x Flint HYFE
FHELT > FERE NI B B i A ] Z 28 (R - 5 SO SRR 4 B (A el T e o By
BE AR A AR

ooz . Maize breeding workflow
ir'{form ation Selection of elite parents in each heterotic group
2. META Inbreds ) |
3. GCA
o . FounE1S (shs < te) wd striee 2 F2 2';;' e
Plant 100-150 S1 (F2) bulks in high density
(10-20 rows/F2)

V

Plant 8000-10000 S2 lines (ear to row), high density, artificial inoculationand advance to $S3-S4-S§
( Fixed the lines harvest in bulk)

1. META Hybrlds Stage-1 testing (1 tester, 1 row, 4 locations)
2.GCA L*T & Stage-2 testing (> 2 testers, 2 rows, 8 locations)
Factorial Trials Line by tester or factorial (>10-15 locations)

______________ 1

For and ion of elite hybrids in Mexico, CA and SA (many testers, 2-4 rows, 25 locations)
Stage 4 testing (Ad d trials for p ial hybrids)

1. META Hybrids } ] !

| General Pedigree Selection Scheme |

2. RO EERERF

(=) JORIMFErE F8
PEE SRS MR IR SR Y AR E A EE R Ry CIMINT &
SRIREERHTE—ETE A - 2014 48 CIMMYT $2EE3EH%Y 52,000 AMFRYT R R
REE T [R(ReZ REFE RRENRE © Samuel Trachsel 4R E RBFEEIX
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e o it R MR B B A S VBBt Obregon » JBFAMECAHI H RZEUAVERES -
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Trachsel LS > it FEEELER 4 (8 ARG > TSR
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5 0 EORBICE SRR RO - ARG RS - BICESRE
(SPAD) ~ #ER AFLEE (Leaf Porometer ) BEHIEREAE(BAEA 5% (Normal ized
Difference Vegetation Index, NDVI) SE{Eas#E{TAEHIMREEE - &BHH5T
BERGMRE SN E BB AEEEES] /R EEHEEES - AR EESRNT
HEEZmE -

g

4im
e

(9)  E:N#H#EEFE (Genomic Selection, GS)

FLNSH BN HY 7 T RECHYIEH] - 2BKIOKETEE (Global maize program,
GMP) H1EH Zhang Xue-cai fEHEfTHEANISE - HAICAS S @R EE LIFLE T
LTI R ~ PRt B ESEERES © 6S Ll —dISRE REIR TS
RO E I TRECARI T W SR AR DMt — 0 T ECi e
TE(E - FEEILy TS EREMURS HIISRIEAY (training model) ; - $EETE
sll| SR IpRETE o P DR MR IR BV (ERSESC > EE AR (A RET - BRI
IRIEAE ALY 7 T AR EC B RN EOHT R B MR (N A8 A B SN R BRI L Z
[Hl > A GS HUEBRAERS - Sl | RN E il - HARNE EEHAEAZ
[T > Sl H B4 HE A U A FRIR - B R MR B I B 0 T AR RC i B
JE5EfE (Marker-assisted Recurrent Selection, MARS) ZUSREE » (R R a5k
PIRTE A H 2SR IR e ] > BLOCEER N B S 2 oy TR RC A B S
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9%  GS REFIE M REMIREEL - DR -

QTL mapping: QTL mapping: Select GS: Select
Significant Test ****  gignificant markers all markers
L] 1 2 3
N \ e : | . — Loss
2 =" [ v ’:‘r 0 A\ Lo48 layiss ] s SN
845 “\ Vs 1009 et | | o 85 = i R
23\ (| frw g = \ /
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- 2182 —\_\: P~ 1076 sz~ NI A
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2372 M| e Lo31 o2 ~ - s
2499 7— Lo30 T
Traditional MAS GS
* QTL mapping and declare significant makers < QTL miapping and declare significant nxakers
+ Effect estimation only on significant markers * Effect estimation on All markers
+ Selection based on significant marker effects * Selection based on All marker effects
+ Within QTL mapping population + Both in Training and Breeding populations

3. MARS 82 GS FHEGR RS » GS B AFTAI > TR sC M T8 Tk
{10 25 {522 30 {ERAEAERRHY 77 THRaC 2N -

(1) BT
CIMIYT T BT TAFEREE 50 & > ERSEBERESHVE S 240 WEITLH
IRE 7N B B E e B R BRI E N > ARSI - 8238 = (a8
TIMTEE R MR o SR
1.Fieldbook

http://dtma.cimmyt.org/index.php/information-tools/software-download

2 .BREEDING MANAGEMENT SYSTEM (BMS)

https://www.integratedbreeding.net/breeding-management-system
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3.Meta R
http://data.cimmyt.org/dvn/
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FRHIETE SR A S AL » ISR RS - SRR L EERE TS - 1
Stage 1L » ¥rin R IR E BV (2 A M BRREET A - Ry /2 B RE A
PR EATERI AT A EUATE - BE T  TRE I A HARTREAY - HERIT L R A
RAFHITEENE « FIF Meta R #RASEITT347 26 (BB Rh R A s EAERA T ~ &3R4
PRI AR R > 6T DS R 4R (R 5 Best Linear Unbiased
Prediction (BLUP) F1Best Linear Unbiased Estimator (BLUE) - &L 5347
T i 2T 20 3 B 2 A e B S MR SIS i R — R & IR R
H AR B S RS

BRI = > =8 H BRI e Ry (R4 B R RE B AL N AH 88 e B e T 5
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S FEET AT S E R RO B (ST EAT - il A I B4 A
EEUER > B PR G IFE R -

(71) CIMWYT #&fE R EUTHARNTIE AR - Hh A Z G T e i KA A H]
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i 1.Technologies for Tropical Maize Improvement ¥5EIIZRIESR

1.8 H31 HE 9 H 1 HEkE

Program for CIMMYT training course on
“Technologies for Tropical Maize Improvement”
August 31 - September 11, 2015

CIMMYT Headquarters
El Batan, Mexico

08:00 - 08:30 | Registration (in front of the Sasakawa conference room) Laura Rodriguez
a0 R Welcome and introduction to the training course, introduction .
08:30 - 08:45 of the participants Felix San Vicente
AE _ 40 Maize breeding : History and overview of different methods
05:45 — 10:00 used Terence Molnar
10:00-10:30 | Coffee break and Group picture in front of the main building Laura Rodriguez
10:30-12:00 Importance of nutritionally enriched maize and development
of germplasm resources for nutritional quality traits Natalia Palacios
Monday,31
Aug, 2015 | 12:00 - 13:30 | Lunch break - CIMMYT Cafeteria | Laura Rodriguez
R O Germplasm development and evaluation for sub-tropical :
13:30 - 14:45 VRO Rants Thanda Dhliwayo
14:45-16:00 | CIMMYT Global Maize Program-an overview and impacts Felix San Vicente
16:00-16:15 | Coffee break
Germplasm development and evaluation for tropical lowlands
16:15-17:30 Felix San Vicente
00 00 Germplasm development and evaluation for highland
08:00-09:15 environments Jose Luis Torres
45 _10- Characterization of testers and heterotic groups in tropical Felix San Vicente +
09:15-10:15 : : % f
hybrid maize breeding programs Xuecai Zhang
10:15-10:30 | Coffee break
10:30 - 12:00 Breeding support tools-Field designs and Data analysis -
g & overview José Crossa
Tuesday, 1
Sept, 2015 [112.00 — 13:30 | Lunch break - CIMMYT Cafeteria | Laura Rodriguez
13:30 — 14:45 | Doubled Haploid technology in maize breeding Vijay Chaikam
14:45 — 16:00 Abiotic stresses affecting maize productivity and development
: i of abiotic stress tolerant maize germplasm Samuel Trachsel
16:00-16:15 | Coffee break
16:15-17:30 Maize diseases Aleksandre Loladze
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Tropical Maize Improvement”

Program for CIMMYT training course on “Technologies for

08:00 - 09:15 | Use of molecular markers in maize breeding Gordon Huestis
09:15-10:30 | Genomic selection in maize breeding Xuecai Zhang
10:30 - 10:45 | Coffee break

10:45-12:00 | Pre-breeding: expanding the diversity of maize germplasm | Terence Molnar

Wednesday,2 -

Sept, 201 s [12:00 ~ 13:30 | Lunch break - CIMMYT Cafeteria [ Laura Rodriguez
e Technology for production of Doubled Haploid(DH) lines Vijay Chaikam
15:00-17:30 Field visit : El Batan (Highland breeding program, land race | Jose Luis Torres+

> 2 improvement, DH) Martha Wilcox
Program for Agua Fria station visit
6:00 Departure from El Batan in front of guest house
9:00 Arrival at Agua Fria station
Breakfast at the station and introduction by station
Thursday,3 | 09:00-09:30 | manager B s 5
Sept, 2015 | 09:30-11:00 | Field visit: Tropical breeding program Folx/\Viay/Xuscal
11:00-14:00 | DH: Field and lab visits
14:00-15:30 | Travel to Mi Ranchito Restaurant, Xicotepec
15:30-16:30 | Lunch at Mi Ranchito Restaurant, Xicotepec
18:30 Arrival at CIMMYT-EI Batan
8:00-09:15
AM Landrace improvement strategies Martha Wilcox
Maize seed systems and a model for public-private
09:15-10:15 | partnerships Arturo Silva
10:15-10:30 | Coffee break
Plenary lecture: Tropical maize breeding in CIMMYT-
10:30-12:00 | Historical perspectives and considerations for future S.K. Vasal
Friday,4  42:00-14:00 z i
Sept 2015 | Lunch break - CIMMYT Cafeteria [
Maize germplasm bank visit-Trainees need to assemble in
14:00-15:00 | front of the germplasm bank Denise Costich
15:00-15:30 | Coffee break in Sasakawa
CIMMYT tour-trainees need to assemble at the reception
15:30-16:00 | area Isabel Pena
16:00-16:30 | Bioscience laboratory tour Gordon Huestis
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Program for CIMMYT training course on “Technologies for
Tropical Maize Improvement”

Program of visit to Tlaltizapan station
7:00-7:45 Breakfast in CIMMYT cafeteria
Departure from El Batan in front of the guest house after

7:45 breakfast
Saturday, 5 10:30-11:30 Field visit- Sub-tropical breeding program
Sept,2015 | 11:30-12:30 Field visit- Physiology Oscar/Andrea/Edgar

12:30-13:30 | Other activities at Tlaltizapan station
13:30-14:30 Lunch at Tlaltizapan station

14:30 Departure from Tlaltizapan station
15:30 Arrival at El Batan
Sunday,6
Sept, 2015 9:00-14:00 | Visit to Pyramids of Teotihuacan Laura Rodriguez

18
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Tropical Maize Improvement”

Program for CIMMYT training course on “Technologies for

Program for 2nd week
Monday,7 Felix + Thanda + Vijay +
Sept, 2015 Whole day Participants will be trained in the selected discipline Xuecai + Gordon + Sam
Tuesday,8 Felix + Thanda + Vijay +
Sept, 2015 Whole day Participants will be trained in the selected discipline Xuecai + Gordon + Sam
Wednesday,9 Felix + Thanda + Vijay +
Sept,2015 Whole day Participants will be trained in the selected discipline Xuecai + Gordon + Sam
A A Field data analysis- workshop(for all participants) in room
OEA0=12100 Voo José Crossa
12:00 — 13:30 | Lunch break Laura Rodriguez
Thursday,10
Sept ,2015 Options: Nutritional quality/ Plant physiology/Maize
diseases Natalia Palacios/Samuel
1:30-5:00 Participants select one topic other than their preference for | Trachsel/Aleksandre
specialization and works with respective scientific program | Loladze
for half day
Options: Molecular markers/Genomic selection/Doubled
Haploids Gordon Huestis/ Xuecai
8:30-12:00 Participants select one topic other than their preference for | Zhang + José Crossa /
specialization and works with respective scientist for half Vijay Chaikam
day
Friday, 11
Sept, 2015 | 12:00 — 14:00 | Lunch break
b 5 . GMP and GRP
2:00-3:00 Graduation ceremony - Sasakawa Conference Room colleagues
% 2 Free: Participants can interact with any scientist with prior
9:00-5:00 appointment
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THE INTERNATIONAL MAIZE AND WHEAT IMPROVEMENT CENTER

(\‘ presents this

| .)‘(,,,///(,(,/(/

Ya-Shiun Jan

In recognition for participating and satisfactorily fulfilling all the requirements in the
training course on
“Technologies for Tropical Maize Improvement”
conducted by Global Maize Program at CIMMYT Headquarters in Mexico from August 31
to September 11, 2015

El Batan, Texcoco, México, on September 11, 2015
S ’i\'ll\\nv \gu-m,-
Dr. Martin Kropff o ; = 2
CIMMYT I Maize Breeder f(_)r Latin- America Specialist Scientist DoubJed
3 = Global Maize Program
Director General

Haploid technology
Global Maize Program

WCIMMYT

=B H e aSHE S

THE INTERNATIONAL MAIZE AND WHEAT IMPROVEMENT
CENTER

: ////\ i 74
Deyticale
Ya-Shiun Jan

In recognition of her visit to CIMMYT HQ
from August 27" to November 23", 2015

El Batan, Texcoco, México, on November 23, 2015
7

A
Dr. Martin Kropff Dr. Felix San Vicente
CIMMYT Maize Breeder Latin America
Director General

Global Maize Program

WCIMMYT.
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