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CONTEXT AND PURPOSE

There appears to be a shortage of well trained plant
breeders to meet the current demands of universities,
research centers and private sector businesses (add
source).

To better prepare future plant breeders, a web-based
Delphi survey was conducted to determine what
knowledge, experiences, skills, and specialties are
1mportant to plant breeding curriculum.

This Delphi study draws on opinions from a broadly based
stakeholder group within the plant breeding discipline on a
global scale.



MATERIALS AND METHODS - PARTICIPANTS

Participants were selected based on their involvement with plant breeding and to
ensure representation from a breadth of disciplines, crops, countries and
institutions.
Recommendations were made by the GIPB, PBCC, and NCCPB as well as academic and
industry experts
Invitations to the study also stated to forward the invite to other “similarly
qualified” participants.

Participants were self-assigned into four groups

Public sector breeders in developed 118 77 49 40 52%
countries
Private sector breeders in developed 107 46 31 27 59%
countries
Recent graduates of breeding graduate 63 36 26 22 61%
programs
Breeders in developing and emerging 108 49 35 34 69%

countries



MATERIALS AND METHODS - QUESTIONS

Round 1 - Participants were asked to respond 1n short
answer form the following four questions:

1) What knowledge (topics or subject matter) is essential to
have obtained at the completion of a graduate degree in plant
breeding?

2) What experiences should a student have while pursuing a
graduate level plant breeding degree that will contribute to
his/her future success?

3) What skills and competencies should a student obtain
by the completion of a plant breeding graduate program?

4) What specialties within a plant breeding (or to
complement plant breeding) should be developed over the
next 10 years?



MATERIALS AND METHODS - CONTINUED

Round 2 — Responses from Round 1 were distilled
and clustered and participants were asked to rate
the importance of items based on a 1-5 Likert-type
scale

1 = unimportant, 2 = somewhat 1important, 3 = neither
1mportant nor somewhat important, 4 = important, and
5 = very important

Responses from Round 2 that were rated as 3.75 made
1t to Round 3.

Round 3 — Participants were provided with the
ogroup mean ratings and their previous personal
rating and asked if they stilled agreed with their
1itial rating.
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(3 rounds)
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Breeders in developing countries Specialties




RESULTS — STAKEHOLDER DEMOGRAPHICS

208 Respondents

43 countries including the U.S. were represented
35 commercial companies were represented

50 universities; 30 1n U.S. and 20 in other countries

11 governmental agencies world wide

16 NGO’s world wide



RESULTS - KNOWLEDGE

198 unique knowledge
responses rated as important
(3.75 or higher) in 17 categories

Categories in plant breeding,
genetics, statistics, and
experimental design rated
very high

RECENT

TOPIC PUBLIC PRIVATE | oouriargs | DEVELOPING
MEAN & | MEAN & | MEAM & | MEAN #
Plant breeding 421 18| 448 13| 457 9| 4M 19
Genelics 442 5| 445 4| 44 U 418 7
Sentistics 4M 7] 385 4| 453 4 ) 447 5
Biological science 410 3| 3m 2| 4N &) am 2
Palicy and law a7 3| 3am 31| 46 3| 413 13
PFroduction stience EN = 3.78 I 40 4 4 2
Experimantal design 463 2| 465 2| 482 2 ) 4B0 2
Flant pathology i 2 4.30 3 4.00 | 15 2
Plant diversity ond evelufion 3 3 45 3| 4 12
Computer profiency 413 0| 441 2| 43 1| 4]0 3
Flant reproductive binlogy 7 3| 419 1| 432 12
Seientific communication 43 1 4 1) im 2
Bintechnology a0 3 ) 38 1| 3w
Ethics 43 1| 4m 1 e 1
Pragram ond personnel monagement £ LI |
Business 3.0 I 181 |
Genomits 435 1 e 1




RESULTS - EXPERIENCES

141 unique experience responses
rated as important (3.75 or higher)
in 14 categories

Categories 1n scientific
communication, plant breeding,
data management, experimental
design rated very high

RECENT

TOPIC PUBLIC PRIVATE | ooinuares | DEVELOPING
MEAN # | MEAN # | MEAN # | MEAN &
Scientific communication 419 17 404 9] 438 b | 404 9
Proctical ospets 418 6 ) 410 T 431 b | 404 4
Plant breeding 447 6| 435 6| 445 5| 431 5
Doto monagement 41 5| 441 3 ) 464 3| 444 5
Interaction and networking &0 3| 41 1) 4w 3| 3% 3
Colloborafion and teamwork 414 3| 385 2 ) 443 2| 401 3
Teaching ond mentorship 451 1| 381 1) 445 1| 407 2
Experimental design 452 1| 482 1| 4l ]
Progrom ond personnel manogement 430 1) 411 12
Germplosm s 1 35 1) 411 1
Field visitation m 1 09 1| 418 1
Computer profcency 907 1 £15 1
Funding g7 1 09 1




RESULTS - SKILLS

301 unique skill responses rated as
1mportant (3.75 or higher) in 24
categories

Categories in practical breeding,
experimental design, analytical
aptitude, field work, data
management, statistics, computer
proficiency, intrapersonal,
communication, and collaboration
and teamwork rated very high

RECEMT

TOMC PUBLIC FRIVATE GRADUATES DEVELOPING
MEAN % | MEAN # | MEAN # | MEAN #
Procticel breeding 410 16| 419 7| 451 0| 419 15
Intrapersenal 4,39 13| 420 71 4.58 ) 426 i
Communication 406 10| 412 6| 415 6| 416 &
Experimental design 411 17| 442 4| 473 3 447 b
Anelytical aptitude 463 3| 433 4| 4T 6| 439 8
Figld wark 4.08 4 437 5 417 5 421 4
Moleculer 417 4| 404 3| 395 T | 419 1
Date manogement 4,44 z 431 L] 4.55 | 410 q
Statistics 441 6 | 44 1| 43% 1| 43 4
Program and personnel manogement 411 3 356 1 4.15 5 407 3
Computer proficdency 430 3| 436 3| 495 1| 4M 12
Collaboratien ond teamwerk 49 4 45 1 417 1
Interdisciplinary 1% 3 400 1| 441 2
Leadership 152 1 4.00 1 389 q
Research 411 1 450 12
Lob technigues in i g 1
Interpersanol 49 1 a1 12




RESULTS - SPECIALTIES

41 responses under specialties
were rated at 3.75 or higher

Specialties rated as very high
included breeding for abiotic and
biotic stress tolerance, plant
molecular breeding, and
breeding for the developing
world

RECENT

SPECIALTY PUBLIC PRIVATE GRADUATES DEVELOPING
Ereeding for ohiofic stress feleronce

(.0, Grought, sut] 413 4.48 459 459
Ereeding for biotic stress tolerance

{eg. pests, pothogens, nematedes) 48 430 145 11
Plant malecular breeding 413 433 4.1 419
Germplosm manogement ond utilization 410 370 191 403
Moleculer breeding coupled with stondard 459 459 464
breeding : i
Biostotistics and biemetrics 195 4,14 194
Daoto/Dotobose monegement and anolysis il 4,18 409
Ereeding for health and nutrition 184 1.68 411
Bivinformotics 195 186 174
Quantitative geneticists .92 4.55

Novel troit development 432 415
Plont breeding for the developing world 4117 4.1

Biotechnology {excluding transgenics) 162 409
Flont intellectual property low 4.09 1m
Genetic resource s manogement in 412
Tronsgenics ond fransfarmation {e.q. GMO) 385 197
Information technelagies in plant breeding 19 1.82

Ereeding for improved seed quality and 168 177

sloroge




RESULTS — GROUP COMPARISONS

Developing Country Developed Country
Breeders Breeders
Private Sector Public Sector
Breeders Breeders
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PRELIMINARY FINDINGS - BROAD

This study provides consensus information about the
preparation of plant breeders from diverse stakeholders
with first-hand experience

There 1s a need for connecting skills and knowledge
through a planned set of experiences in plant breeding

graduate programs, especially due to the applied nature
of the field

The findings will provide administrators, educators,
employers and students with a common information
base on which to build graduate programs



PRELIMINARY FINDINGS - NARROW

Developing and emerging countries

In addition to genetics, experimental design, statistics, and
basic plant breeding, emphasis was placed on cross-
disciplinary work, collaboration and networking

Public sector

Besides field and lab experience emphasis was placed on
scientific communication experiences including writing a

thesis, scientific publication and presenting work in written
and oral formats

Private sector

A high degree of importance was placed on intrapersonal
skills including: initiative, critical thinking, efficiency,
sound decision making and interpersonal skills -
teamwork and management



LOOKING INTO THE FUTURE

University curriculum
development

Short course expansion

Internship collaborations between
public and private sectors

Student exchange programs
between countries

Grant proposals for plant
breeding education programs
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