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Quality declared planting material
(QDPM) in root and tuber crops

Food and Agriculture Organization
of the United Nations
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Role in food security and livelihoods

FAO Cereal Price Index 1994-2008
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Yield(thha)

Factors effecting yields

Potato yield gap analysis

+0.6tons { ==

+28 tuns{ -

+5.11tons

| Source: Fuglie (2007). Research priority assessment for
the CIP 2002-2015 Strategic Plan: Project impacts on poverty,
employment, health and environment

Closing the cassava yield gap
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Benefits from the breeding can only be transferred vanety variety
to the farmer if good quality planting material is released N
MPK Fertilizer
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Farm survey On-farm trials
Source: Fermomt et al. (2009). Field Crops Research Vol. 112/6. 24-36
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What is quality plantmg material?
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Rationale for quality assurance system

» Ensure that the best quality planting material are produc
and made available to farmers \ -

P Prevent the spread of insect pesé o 3 disease 4

> Meet consumer deg ands for seecif | ualitits‘ N\

dnf speuallg ‘:_far 3’;

} » Provide basis for healthy competition among growers/traders
| of planting material.
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Issues related to the use of quality planting material
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Quality scheme for smaII farmers

~7" | »1In 1993, the FAO produced guidelines on
' standards and procedures for quality seeds —
| known as QDS.

. Quality declared
seed system
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» QDS was updated in 2003 for 92 crop species
reproduced by means of true seeds and
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; productloﬁ of quallty plantmg materlals to’
overcome the degeneration due to dlseases

and pathogen accumulation

Conference ;g
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FAO recognizes the pivotal role of seeds in agriculural development. Increasing the
qualty of seeds can ncrease the yield potential of the crop and is one of the most
economical and effcient inputs o mprarve crop production and productviy. The FAQ/
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Purpose of QDPM
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Objective and prmmples of QDPM
P> guide the

| P> raise the
' available to smallholders, and increase production and productivity

[ “
‘ » be at community

level or extension and development organizations
.

B 13 —'| i —m “I

" easy monitoring and verification of the production and distribution

complement and be amenable to formal seed quality control systems

link breeding activities to planting material multiplication activities of
smallholders.
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Better planting material enhances food security

QADPYI must conform to nati OENERTENTEINENIGE
BHECIIENILS C !

1 an Hh
mass mtﬁf“*

‘ Héalthy cassava plant

e
H

Freshly cut yam tuber pieces




3. Protocols and standards

for roots and tubers

— Andean tubers

Oca Oxalis tuberosa Molina, Oxalidaceae
Ulluco Ullucus tuberosus Loz., Bassellaceae
Mashua Tropaeolum tuberosum Ruiz and Pavon, Tropaeolaceae

— Cassava Manihot esculenta Crantz, Euphorbiaceae

o Cocoyam Xanthosoma sagittifolium (L) Schott Araceae, subfamily Aroidea
— Hausa potato solenostemon rotundifolius (Poir) J.K. Morton, Lamiaceae
— Ko njac Amorphophallus konjac K. Koch, Araceae

— Potato solanum tuberosum L., Solanaceae

— Sweetpotato /pomoea batatas (L.), Convolvulaceae

— Taro Colocasia esculenta (L.) Schott, Araceae

— Yam Dioscorea spp., Dioscoreaceae.



Pattern for protocol and standard development

Introduction

Scientific name, origin, distribution

Mode or modes of propagation commonly used
by small farmers

Reproduction rate

Main seed-borne diseases and pests including
brief life cycle, identification, detection, natural
spread, field symptoms, alternate hosts, control
methods and/or any other element useful to
characterize the diseases/insect pests.
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| Pattern (cont.)

2. Protocol for the production of planting
materials

¢ Field facilities and equipment

¢ Source of clean material, including positive selection
¢ Field requirements
¢ Field inspection

e Agronomic practices: isolation, rotation, negative selection

¢ Harvesting and handling
¢ Post-harvest treatments

e Storage and transport

e Documents accompanying supplied product, if appropriate.

l .



Pattern (cont.)

was 3. Quality requirements

I

e Table of tolerances (%) for common
economically important seed-borne

insect pests and diseases, both at field
and at storage

¢ Labelling requirements, where
appropriate

e Capacity (%) to sprout and develop a
normal plant (when possible)
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’ Pattern (cont.)
4. Outline of multiplication programme

Rate of multiplication for potato propagation techniques
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Vegetative propagation of potato and seed production

Source Product Harvest  Estimated mean Comments
time multiplication
ate
Juvenile T
‘ mother ﬂlﬂt - Field Tuber seed Tuber 90 days 10:1
‘ o Invitro plant/ node/  Tuber 90 days a1 Management of in vitro
apical stemfsprout plant feuttings to avoid
\ cutting precocious tuberization and
& 3 low tuber number yield.
‘ 0 Greenhouse  40-day-old plant Stem node 40 days 15:1 Avoid harvesting old
; F ‘ i cutting cuttings.
T : \,5& Mother plant derived  Apical stem  Every 10 251 Maintain mather plants as
Invitro plal‘l‘t él.. _ES? from in vitro plant or  cutting to 15 days juvenile. Use foliar fertilizer. |
Microtuber 1 r cutting Extend photoperiod.
Tuber Sprout 14 days 25:1
| cutting
E In vitro plant/ node/  Minituber 90 days 10:1 Requires careful |
apical stem/sprout management of in vitro
cutting plant/cuttings to avoid
E precocious tuberization and
low tuber number yield.
High density planting (50~
100 plants/m?) to produce
350-900 minituber/m?.
In vitro plants for Minituber 90 days 30:1t0 80:1  High-density planting
aeroponic culture (16-67 plantsim?) to produce
1 200-2 000 mini-tuloers =
1.5g/mi.
‘ Laboratory  In vitro plant invitro plant 30 days 5:1to 10:1 In vitro plants can be
{in vitro) continuously multiplied.
In vitro plant Microtuber  45-60 days 11 High density of in vitro
plants may yield a high

number of microtuber/m?
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Protocol for virus free sweet potato planting material production

Tissue culture

Merist crm

Vines for commercial
production 4

NCM-ELISA
In vitro Virus-free in vitro
plants plantlets
Indicator plant
detection
Rapid
L multiplication  |——
Production Multiplied in net (d——
of vines or screenhouse
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Outline of a multiplication programme

Taro

Virus-tested plants
{(at least twice)

n

Tissue culture lab - multiplication

N

Virus-tested tissue culture plants

Positive
Selection of healthy-

screenhouse for transfer to seil and looking plants
growing on

N

Field planting

N

Quality planting material production
(headsets/suckers/cormels/imini-sets)
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Pattern (cont.)

Summary table of standards for KONJAC
Weight of propagules 200-300 g
Varietal purity

Germination

Maximum tolerances for pests and diseases

Masaic disease (in field)

Collar rot {in field)
Other pests and diseases (in storage)




SN P
" 15th Trien nTaI International Society
WF P Symposium of the | for Tropical Root Crops

’l J Summary table of standards for Yam
' \' Weight of set (seed yam) 2550 g

Varietal purity a8 %
Viability 100 %
Tolerances for all pests and diseases 10 %

* Set weight of seed tubers: 200 g but not more than 250 g.
» Package tubers in batches of 25 kg each.

* Produce seed vams from the same wvariety and use very uniform setts of
25-50 g.

* Store only healthy seed yams tubers.

* Inspect field for disease and variety puritw.

* Inspect harvested tubers for health and seed yvam size.

* Set 98 percent purity of the specified variety on the label as the standard.

* Set physiological and physical status art 100 percent viability at date of label.

* Give statement of the results of field inspections as percentage observed
among plants of the sample counted and assessed.

» Add other criteria for standards as deemed fit by the local authority, based
on the prevalent pests and diseases.

s Allow tolerances of 10 percent for most variables, Burt less is preferable.

* Ensure tolerances are less than those that can be observed in “common seeds™,
i.e. regular commercial planting material not derived from a monitored,
controlled QDS programme.
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Summary table of standards for Sweetpotato

Vine length 25 cm
Tolerance for other varieties 2%
Summary table of standards for Taro Tolerances for pests and diseases

fze Do diameter, atthebaseofthe. 3050 g Root knot nematodes (RKNs) 1%

petale Seurf 0
Varietal purity (miniraum) BY Wireworms
Germination (minimum) 05 Wilt

: 55R-Pox1
Tolerances for pests and diseases: taro beetle, Mosaic and o
LB, CBOV, alomas, pythium osaic and stunting virus

Leaf curl (5PLCV)

Other virus (e.g. purpling of old leaves,
chloratic spots, vein clearing)

Storage rot
Sweet potato weevil
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* capacity building for the implementation of QDPM in the field and
promotion of its use in community-based seed multiplication activities;

* developing a monitoring system to observe the operation of QDPM in the

tield and integrate results and lessons learned;

* promoting governmental responsibility in the implementation of QDPM
and in promoting the use of clean planting materials.
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Capacity building support tools
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Capacity building (con

SPECIFICATIONS
FOR EMERGENCY PROCUREMENT
OF QUALITY PLANTING MATERIAL

GUIDANCE NOTES

\ 4
\L " ’ SvMmposiL
t.)

‘.4%" »| Cassava stem cuttings
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Capacity building (cont.)

What need to be taken into account for development of quality
scheme:

» Development of physical structures,
equipment and facilities

» Human resource development and
deployment

» Formulation and/or review of policy,
legislation, guidelines, standards, etc.
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Il Capacity-building activities :

> Plantmg rﬁéﬁ‘éﬁa\'l f}méri ﬂ

. e

Fairy >

} Harmonlza' |'on q’f quallty assur ance s'ystems

P Develap‘menf., o_;;po___,-e'ntlal ”certlflcatlon” scheme ﬁ,_;'

=¥
.F

for Vegét_' tlvely pﬁ)' '. -a'gated crops |

> _Tra‘-rn_mg af growers ef pJantlng mater|a1s |n*
¥ comrﬁumty-based mult{"__.__ e




Constraints of capacity building:

Lack of resources especially for the
provision of necessary infrastructure/facilities.

Lack of interest by many countries to
providing necessary financial support for
planting material-related training and studies.

Little or no interest of many donors to fund

projects aimed at capacity building related to
quality planting material.



Future Considerations
|
|

» Need for of
outputs from projects on multiplication and distribution of
planting material

» Regional in laboratory testing,
virus indexing and clean-up services

il » in relation to quality assurance

P Variety development programme including

> of planting
material in the public sector.
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Concluding comments

The role of new/improved varieties and high quality planting material of roots and
tubers is critical in responding to the challenges of a changing world, especially in
developing countries in tropical and subtropical areas.

Quality planting material determination, as established by QDPM, on reproductive
material to be supplied to farmers is an important measure of achieving successful
agricultural production and productivity.

Capacity building through training in QDPM implementation and use in community
based multiplication activities and through establishment or maintenance of
appropriate scientific/technical infrastructure and monitoring system related to QDPM
is highly recommended in developing countries.

Participation in harmonized quality scheme is an important means for developing
countries to increase the availability of high quality planting material for the benefit of
farmers.

A reliable and user friendly QDPM is crucial to ensure that farmers have access to high
quality planting material at a faire cost and timely.

Supportive government measures and increased public and private investment in
planting material sector is required, for the long term, to meet the challenge of food
security in the context of climate change and population growth.
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