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4. EXECUTIVE SUMMARY

Objectives and Rationale

The aim was to conduct a pilot study to optimise protocols to induce possible mutations in the
cultivar Pinotage towards obtaining potentially new and novel clones of this flagship South African
wine cultivar. The approach was to test sub-lethal doses of irradiance on different source materials
(hardwoord or in vitro buds) to identify the strongest irradiance dose that still allowed sufficient
survival rates and regeneration of plantlets/embryos of the irradiated buds.

Methods

i) Hardwood shoots from three clones (7, 45 and 48) were collected from nuclear plants at Vititec,
irradiated at multiple irradiance levels (20, 30 and 40 Gy) and one bud cuttings rooted in a mist
bed. ii) In vitro plantlets (clones 7, 45 and 48) were established and micropropagated from nuclear
plants at Vititec and three populations of plantlets were irradiated on three separate occasions at
multiple irradiance levels (September 2016, March and October 2017). Afterwards new stocks of
plantlets were established from the irradiated plantlets, using single bud mini cuttings as explants.
The nodal outgrowth was evaluated over two to three months for growth and development. iii) One
set of plants, originating from irradiated in vitro nodes were subjected to a second round of
irradiance and used as explants for a stock of plants that experienced two cycles of irradiance. (iv)
Some irradiated in vitro plants were used to initiate somatic embryogenesis from the irradiated in
vitro nodes and evaluated for their ability to produce calli and regenerate into plants and
subsequent somaclonal variation analyses. (v) Plants were also raised from seeds after self-
pollinating clones 45 and 48 of Pinotage to screen the range of variability within the cultivar.

Key Results

After the first rounds of irradiation it was clear that the 30 and 40 Gy doses were too high to allow
sufficient survival of both the hardwood and in vitro buds. The doses for in vitro plants of the three
clones were thus adjusted to 10, 15 and 20 Gy (irradiated in March 2017) and again after rating
survival and regeneration rates to 15 and 20 Gy doses for the October 2017 irradiations. Plants
were either micropropagated (single bud mini cuttings) afterwards, with some undergoing a second
round of irradiance, or some buds were subjected to callus and somatic embryo initiation (clones
45 and 48 in March 2017. The ability to form callus was slightly different between the two clones
and the irradiation caused a slight increase in callus-forming potential in clone 45 at the lower
doses, but none of the irradiated materials successfully completed somatic embryogenesis. Instead
these cultures became necrotic on the embryo-induction media, compared to the controls. Two
Pinotage clones were also allowed to self-pollinate to successfully establish a population of
seedlings to evaluate potential variation obtained this way.

Conclusion and Discussion/ Recommendation

The results provided three main outcomes: (i) Information was obtained to establish a protocol of
the irradiance conditions that are sub-lethal to the materials (irradiation doses for in vitro plants
should not exceed 20 Gy as higher doses are too severe, while 10 Gy may not induce sufficient
variation); (ii) embryogenic callus lines could not be regenerated into plantlets to evaluate the
impact of irradiance and somatic embryogenesis in the likelihood to induce mutations; (iii) a large
collection of irradiated nodal cuttings were obtained for three clones of Pinotage that can now be
tested further for possible mutations generated through the irradiation.
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5. PROBLEM IDENTIFICATION AND MOTIVATION

Problem being addressed

Traditional cross-breeding, especially in a heterozygous crop like grapevine, is not suited to
improve or alter single or limited characteristics of an existing cultivar. Although genetic
modification (GM) could be an ideal solution as it allows a specific gene(s) to be inserted to
improve or alter a characteristic, the technology is still controversial and consumers of grapes
and grape products are not yet ready to accept it. However, numerous examples of
spontaneous bud-mutations that resulted in new cultivars or clones of existing cultivars are
known. Amongst these are the well-studied ‘Pinot’ cultivars and clones. Induced mutation has
been used with success in numerous crops and could be an avenue to explore, though it alters
characteristics at random and any potential selections need to be thoroughly phenotyped for
selected traits.

Aim of project

The aim was to determine irradiation doses and length of exposure to irradiance as a mutagenic
agent for the cultivar Pinotage and appropriate tissues for effective induction of mutation, while
ensuring survival and regeneration of plants.

6. OBJECTIVES

e Irradiate (Co source) Pinotage clones established in vitro.
Induce somatic embryogenic cell lines after irradiation.
Optimise irradiation techniques for grape (Pinotage clones) bud wood.
Irradiate seeds from self-pollination and germinate to establish plants.
Screening of in vitro, or hardenend-off plants for growth phenotypes.

7. PERFORMANCE CHART (for the duration of the project)

Objectives and milestones Target date Date achieved

1) Irradiate (Co source) Pinotage clones
established in vitro

1.1 Establish plants in vitro from buds collected in
the vineyard (ARC).
Three clones (7, 45 and 48) were established in
tissue culture.

March 2016 Dec 2015

1.2 Micropropagate plants to have sufficient
numbers for embryogenic callus initiation and | Continuous
irradiation (ARC). through project
Micropropagation was done throughout the | duration
project duration to ensure an available supply of
plants when needed.

Plants were
micropropagated
through the duration
of the project to
have a sufficient
supply when
1.3 In vitro plants were irradiated on three needed
occasions (Sept 2016, March 2017 and Oct
2017). (i) Doses of 10, 20, 30 and 40 Gy were
used in Sept 2016; (ii) 10, 15 and 20 Gy in March
2017 and (iii) 15 and 20 Gy in Oct 2017. Plants | March 2018
were micropropagated from micro bud explants Oct 2017
after the irradiation treatments (ARC & SU) and
also used as explants to initiate callus/ somatic

This document is confidential and any unauthorised disclosure is prohibited

Consider all findings as preliminary
Version 2 updated 2018



Burger and Vivier 4

embryos after the second and third rounds
(2017) of irradiation treatments (SU).

1.4 A group of in vitro plants previously irradiated
(March 2017) and micropropagated, were
irradiated again on 12 Oct 2017 (SU). Afterwards
these irradiated buds were also micropropagated
to establish plantlets that originated from material
that were irradiated twice.

March 2018

Oct 2017

2) Induce somatic embryogenic cell lines after
irradiation

2.1 Preparation of embryogenic cell lines from in
vitro irradiated nodes
Callus initiation from irradiated buds was
successful for both clones 45 and 48. Callus
cultures were subjected to embryo induction
protocols, but the irradiated material showed
excessive browning and dying of the cultures on
the embryo induction medium.

2.2 Induce embryo evelopment, germinate and
develop plants (SU) to be further analysed
(irradiation and somaclonal variation as drivers
for induced variability).

The somatic embryogenic lines that originated from
the irradiated buds yielded very few viable embryos
and virtually none of them completed the
germination process.

March 2017 —
March 2018

March 2017 —
March 2018

March 2018

3) Optimise irradiation techniques for grape
(Pinotage clones) bud wood

3.1 Irradiate bud wood when signs of active growth
are observed (ARC)
Doses of 20, 30 and 40 Gy were used for
irradiation

3.2 Root and bud single node cuttings in mist bed
and establish plants in tunnels (ARC)
Resultant plants were established in tunnels (18
from 20 Gy dose and 5 from 30 Gy dose). No
plants were obtained from the 40 Gy dose.

Not repeated. Only in vitro plants irradiated in
further experiments.

Sept 2016

February 2017

Sept 2016

March 2017

4) Irradiate seeds from self-pollinated Pinotage
clones and germinate to establish plants

4.1 Bag bunches, retrieve self-pollinated seeds,
stratify and germinate seeds (ARC)

Export and irradiation of seed (SU) was not
pursued, but progeny of self-pollinated Pinotage
will be screened for variation.

Non-irradiated seeds were collected in June
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2017 and germinated towards end of September
2017. From cl.48 a total of 167 plants and 146
plants from cl.45 were established in tunnels. Dec 2017 Dec 2017

5) Screen plants phenotypically

5.1 In vitro
Plants were screened, before they were
hardened-off, or just thereafter to determine the | Jan 2017 -Apr Nov 2016 -Apr 2018
survival of buds and development of normal and | 2018
abnormal growing plants. Results also
determined the irradiation doses for the follow-up
rounds of irradiation.

8. WORKPLAN (MATERIALS AND METHODS)

Tissue culture and greenhouse facilities at both IWBT and ARC were used. Irradiance
experiments were performed at the ARC’s Infruitec campus, in collaboration with Johan
Husselmann from ARC’s Institute for Tropical & Subtropical Fruit (Nelspruit).

Cultivar: Pinotage clones 7, 45 and 48.

Plant materials used in experiments: Hardwood, in vitro plants and irradiated nodal cuttings
from in vitro plantlets were used as starting materials for the different irradiance experiments.
Non-irradiated seeds from self-pollinated clones 45 and 48 of Pinotage were germinated and
plants raised.

Hardwood was used only once for irradiance treatments and the project team thereafter focused
on the use of in vitro plantlets rather, given the positive response in terms of survival rates
observed. The in vitro plants provided ample stocks for the irradiations since the plants could be
micropropgated and maintained throughout the year and also allowed repeat irradiance
experiments. Early on in the project, it was decided not to irradiate somatic embryos of Pinotage
(initially proposed in the original project plan), since they are very sensitive and would probably
not survive the irradiance doses (advised by Johan Husselman). Instead, it was decided to
evaluate the possible establishment of somatic embryogenic lines from irradiated in vitro buds
and subsequent regenerated plantlets.

Irradiation doses applied:
First round (Sept 2016): Hardwood: 20, 30 and 40 Gy

: In vitro plants: 10, 20, 30 and 40 Gy.
Second round (March 2017): In vitro plants: 10, 15 and 20 Gy.
Third round (Oct 2017): In vitro plants: 15 and 20 Gy.

9. RESULTS AND DISCUSSION

Survival rates and irradiance levels considered optimal for good regeneration post-
treatment

A very limited amount of hardwood could be sourced from nuclear plants at Vititec. Hardwood
shoots with buds showing signs of cell division were irradiated (doses of 20, 30 and 40 Gy) in
September 2016 and one bud cuttings put in a mist bed to encourage root growth and shoot
development. Between 6 and 10 buds per clone were irradiated per dose. The majority of the
first leaves were malformed, but as the shoots grew, leaves tended to look more normal.
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However, in some cases young leaves remained malformed and the plants have died off. The
surviving plants from all clones (18 from the 20 Gy dose and 5 from the 30 Gy dose) were
transferred to plant bags. No plants survived from buds receiving the 40 Gy irradiation level.

Three clones (cl.7, cl.45, and cl.48) were established in vitro from plants maintained by Vititec in
nuclear tunnels and were micropropagated to supply sufficient in vitro plants for irradiation
experiments. Plants (still in glass bottles), were irradiated on three separate dates. Afterwards
they were micropropagated in vitro by dissecting them into one bud mini cuttings.

The first irradiation date was on 19 September 2016, when four doses (10, 20, 30 and 40 Gy)
and a control (0 Gy) were used. After the first round of irradiation it was clear that the 30 and 40
Gy doses were too high as the survival rate of buds was very low (similar to the results on the
hardwood buds that also did not survive the 40 Gy dose). Buds that did survive these high
doses mostly seemed to be inactive and the few that did develop, hardly grew and eventually
formed very weak, stunted plants with small dark red leaves (Table 1). These inactive buds (as
nodal cuttings) were transferred to medium containing Benzylaminopurine (BA) to induce shoot
growth, but they remained inactive. Very few of the stunted plants developed further.

Table 1. Survey of plant development after irradiation and micropropagation of three in vitro Pinotage
clones. Irradiated on 19 September 2016. Screened on 28 and 29 November 2016.

Dose % % v %
No. buds o Inactive | Abnormal 0 :
and irradiated Dead buds lookin Normal Commentary/ Observations
clone buds o 9 growth
plants
Control (0 Gy)
Cl7 36 11,0 0 2,7 86,11 |Very few buds did not develop or
Cl 45 57 35 0 0 96.49 resulting plants were still very small at
’ ’ time of survey and not recorded as
Cl 48 30 3,3 0 3,3 93,40 |normal
10 Gy
cl7 60 83 83 10,0 73,33 Some buds inactive, but not dead. Some
Cl 45 51 59 0 23,5 70,59 |plants growing poorly, some with red
Cl 48 46 152 | 65 22 | 76,00 |®3veS
20 Gy
Cl7 58 1,7 62,1 25,9 10,34 |Many buds inactive, but not dead or only
starting to bud or plants still small and
Cl45 43 2,3 465 46,5 4,65 growing poorly. First leaves sometimes
Cl 48 63 12,7 444 4,1 17,46 |red.
30 Gy
Cl7 65 16.9 67,7 15,4 0,00 Many buds inactive, but not dead. Very
Cl 45 45 17,8 71,1 11,1 0,00 |little growth and mostly only one small
Cl 48 54 37 74 1 222 0,00 |emerging leaf, that is most often red.
40 Gy
Cl7 60 36,7 48,3 15,0 0,00 [High number of dead buds. No normal
plants. Where buds are active growth is

Cl45 58 19,0 67,2 138 0,00 minimal and with very few leaves. Leaves
Cl 48 65 41,5 40,0 18,5 0,00 |very small and not normal looking

* Inactive buds = green buds, but no growth or leaves only starting to emerge.

Based on the results from the first round of irradiation, the doses were adjusted to 10, 15 and 20
Gy on 15 March 2017 (Table 2). Doses of 20 Gy induced a higher rate of normal plants
compared to the previous round of irradiation, though in both instances a noticeable lower rate
of normal plants was recorded for cl. 45.
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Table 2. Survey of plant development after irradiation and micropropagation of three in vitro Pinotage
clones. Irradiated on 15 March 2017. Screened on 29 and 30 June 2017.

%
Dose % . % %
and _No. t.)UdS dead | Inactive Abno_rmal Normal Commentary/ Observations
irradiated * looking
clone buds | buds growth
plants
Control (0 Gy)
Cl7 212 52 6,1 3,8 84,91 A few plants stunted - short internodes. A
few buds either not growing or only
Cl45 212 108 8.9 1.9 78,30 starting to show activity. A few reddish
Cl 48 211 3,8 3,3 4,7 88,15 leaves
10 Gy
A few buds inactive or only starting to
cl7 210 1.4 16,2 148 57,62 show activity. Some plants stunted with
short internodes. A few plants with
Cl45 180 2.8 3.0 9.2 85,00 reddish leaves. Some with abnormal
Cl48 116 0 5.2 15,5 79.31 leaves. A few very strong plants with
many lateral shoots.
15 Gy
Inactive buds or only showing signs of
ci7 208 13,0 13,9 27,9 45,19 growth (first leaves emerging). Some
strong plants with multiple shoots at a
Cl 45 185 5,4 324 15,7 46,49 | node or many lateral shoots. Abnormal
plants mostly stunted or weak. Leaves
Cl 48 128 11,7 20,3 22,7 45,31 often reddish and sometimes abnormal
shape or very small.
20 Gy
cl7 204 25.0 201 299 25,00 Inactive buds or first leaves only starting
to show. Some normal and a few strong
plants, but many are stunted and often
Cl45 172 8,1 67.4 13,9 10,47 with misshapen and reddish leaves. Most
buds in cl.45 did not develop
Cl 48 100 15,0 30,0 29,0 26,00 leaves/shoots, though they were not
dead.

* Inactive buds = green buds, but no growth or leaves only starting to emerge. .

Table 3. Survey of plant development after irradiation and micropropagation of three in vitro Pinotage
clones. Irradiated on 12 October 2017. Screened 15 and 16 February 2018.

Dose % Dead % o
No. buds and Abnormal ° .
and | . ; . : . Normal Commentary/ Observations
irradiated | inactive looking
clone * growth
buds plants
Control (0 Gy)
Cl7 148 6,8 54 87,84
A few buds inactive or only starting to show
Cl45 161 9,3 6,8 83,85 activity. A few with short internodes and/ or reddish
leaves, but mostly normal growth.
Cl 48 145 4,1 2,8 93,10
15 Gy
cl7 320 475 47 47 81 Stunted or weak plants or inactive buds, though
’ ’ ’ some strong growing plants. A few with multiple
Cl 45 315 43,8 7.9 48,25 shoots at a node or many lateral shoots, but fewer
than observed previously after earlier irradiation.
Cl 48 500 48 4 3,6 48,0 Leaves often reddish and sometimes abnormal
shape or very small.
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Dose % Dead % %

and _No. puds . anq ,O\Ibncl)(rmal Normal Commentary/ Observations

clone irradiated | inactive ooking growth

buds* plants

20 Gy

Cl7 421 53,0 9,3 37,77 | Many plants are stunted — often reddish or
misshapen leaves. Buds inactive or first leaves

Cl 45 470 57,6 8,9 33,40 only starting to show. Higher incidence of normal
plants than observed after previous rounds of

Cl48 503 60,6 3,2 36,18 irradiation. A few strong plants.

*Grouped together, since green buds in previous rounds did not develop further.

With the results of the March 2017 irradiations available, it was decided that a 10 Gy dose may
induce too little potential mutations and only 15 and 20 Gy doses were applied, splitting the
populations to include more individuals per irradiance level on 12 October 2017 (Table 3).

What is noticeable is the higher rate of normal growth for the 20 Gy dose after the third round,
compared to earlier irradiations.

It was observed that, although not often, aberrations also occurred in the control (0 Gy) plants
for all treatment dates. Some plants have small leaves or weaker growth and buds did not
develop.

In general, it was noted that the first leaves emerging after irradiation and micropropagation
were often dark red, but as the plants developed the younger leaves were mostly green and
often normal. In the higher doses the first leaves were also very often malformed and small and
plants did not develop further.

Phenotypic screening of plants (in vitro)

To ensure that variation in the putative mutated plants is stable and not transient and not
induced by in vitro conditions, it was decided to harden-off the plants, especially since
aberrations were also seen in control plants.

In vitro buds subjected to two successive rounds of irradiance yielded viable plants that
could be subjected to field phenotyping

A sub-population of nodal cuttings that originated after irradiance at 10 and 20 Gy were selected
and used as material to be re-irradiated at 15 and 20 Gy. The survival rates of the excised nodal
cuttings were above 70% for both clones (45 and 48) and most plants appeared normal, with
only reddish leaves and/or slightly stunted growth observed in the initial outgrowth. A population
of approximately 30 plants per clone has been established from this treatment and could now
be hardened off for subsequent field-phenotyping trials.

Somatic embryogenic cell lines were successfully established for two clones of Pinotage
after irradiation of in vitro buds

Irradiated materials received from the ARC in March 2017 (8 containers per irradiated dose
level for both clones 45 and 48) were used to generate multiple shoots (with multiple buds) as
additional source material to initiate embryogenic callus lines. The rest of the buds from the
irradiated plantlets were excised (40 buds per clone/per irradiation level (0, 10, 15 and 20 Gy)
and placed on callus initiation media (refer to Figure 1 as an example).
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Fig. 1. Callus initiation of Pinotage clones 45 and 48 from buds. The controls received
no irradiation (top panels) and the bottom panels show cultures originating from buds
that were exposed to 10 Gy irradiation.

Based on the callus initiation responses it was observed that clone 45 had a slightly lower
potential to form callus (see Table 4), but that irradiation with lower doses actually favoured the
callus initiation process for this clone. The same was not observed for clone 48, which showed
an overall reduction in callus formation. All the radiation levels however yielded callus lines that
grew in biomass and were subsequently used for embryo induction procedures.

Table 4. Percentage callus formation from irradiated buds of Pinotage clones 45 and 48.

Clone 45 | 0 (control) 9%
10 10%
15 17%
20 12%
Clone 48 | 0 (control) 22%
10 13%
15 13%
20 11%
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The cultures originating from the irradiated nodes did not respond well to the embryo-induction
procedures. Compared to the control, the cultures from irradiated material quickly turned brown
and re-plating onto media containing activated charcoal did not yield success. After two months,
all these cultures became brown and necrotic in comparison to the material that did not
originate from irradiated material. This was the case for both clones and no plantlets could be
regenerated from these cultures.

Non-irradiated seeds from self-pollinated Pinotage clones yielded a seedling population
that could be used to determine variable traits.

During November 2016, bunches of two Pinotage clones (cl.45 and cl.48) in the genebank
collection block were bagged before cap fall and only opened well after fruit set to ensure self-
pollination. Seeds (466 from cl.48 and 292 from cl.45) were germinated in September 2017 and
the resultant plants transplanted from seed trays to plastic plant bags. Currently, there are 167
and 146 surviving plants from cl.48 and cl.45 respectively in tunnels which could form part of
future field phenotyping and/or breeding experiments.

YES NO

Please indicate if a project amendment request has beenl/is to be submitted

10. CONCLUSIONS AND RECOMMENDATIONS

The project was initiated as a pilot/launch project to establish protocols for induction of mutation
(including, irradiation doses and appropriate plant tissues) and the project leaders are of the
opinion that this phase of the project was successfully completed. The appropriate doses of
irradiance applied to in vitro plantlets to allow recovery of single node cuttings were found to be
20 Gy, or lower. A clear dose-response could be observed with increasing levels of irradiance
leading to higher mortality of the buds. The buds that maintained growth capacity lead to plants
that showed some observable phenotypes that ranged from reddening of the leaves, stunted
growth, abnormal leaf shapes and altered root formation. Large populations of plants after
irradiance of the buds could be successfully hardened off and a small subset of plantlets that
underwent two successive cycles of irradiance are also available for further testing. The main
goal of the pilot project was to optimise methodologies, which was achieved and the resulting
plant material can now be used for further field-phenotyping to screen for variable phenotypes
and possible new clonal material of Pinotage.

A substantial number of plants were generated and these are in various stages of development.
In total, more than 1500 plants have been established in vitro and are at different stages to be
hardened off.

The full impact/success of the irradiance to induce variation through mutations in the Pinotage
materials still need to be established by phenotyping of the generated plant materials in
comparison with the starting materials. To this end the resultant plants must be further screened
and evaluated in the greenhousef/field for growth and bunch and berry traits. This, in essence is
clonal evaluation and the desirable outcome would be new clones of Pinotage, with noticeable
changes in a trait(s), but small enough to, in essence, still be Pinotage.

Very recently, industry concern was raised about the public acceptance of new clones obtained
from irradiation after an EU court decision around mutagenesis and GMQO’s became known.
However, irradiance mutagenesis is considered a well-established, tested and accepted means
of increasing variability in plant materials and it was recently listed as a method that is not
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subjected to additional labelling and is not considered a “genetically modified organism (GMO)”,
unlike products of traditional genetic transformation and new breeding technologies, such as
gene editing.

https://curia.europa.eu/jcms/upload/docs/application/pdf/2018-07/cp180111en.pdf

https://www.farm-europe.eu/travaux/new-plant-breeding-techniques-what-are-we-talking-about/

11. ACCUMULATED OUTPUTS
a) TECHNOLOGY DEVELOPED, PRODUCTS AND PATENTS

A protocol to subject in vitro grapevine plantlets to irradiance and regenerate nodal cuttings was
developed and optimised.

Three Pinotage clones were successfully treated with this protocol and a large population of
putative novel clonal lines were generated.

Some of these materials (after field evaluation) could become new registered clones of
Pinotage.

b) SUGGESTIONS FOR TECHNOLOGY TRANSFER
The protocols can be described and made available immediately.

The generated materials need to be evaluated (clonal evaluations) before data/materials can be
considered for transfer to industry.

c) HUMAN RESOURCES DEVELOPMENT/TRAINING

Total cost to
industry
throughout
the project

Level of studies
in final year of
project

Student Name and . . Degree (e.g. MSc
Surname Student Nationality Agric, MComm)

Honours students

Masters Students

PhD students

Postdocs
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Burger P, Vivier M. (2018) Evaluation of induced mutation methods in Pinotage to increase
genetic variability. Printed in the Programme of the Pinotage Association AGM 5 June 2018,

P.11.

e) PRESENTATIONS/PAPERS DELIVERED

No presentations delivered yet, since most of the work related to method optimisations.

12. PERSONS PARTICIPATING IN THE PROJECT (Excluding students)

Degree/ ** Cost
Initials & Highest Diploma | Race | Gender Institution & Position to
Surname Qualification | registered (1 (2) Department (3) Project
for R
P Burger MSc Agric W F ARC INF-NVB Crop | 5
Development
MA Vivier PhD W |F SU; IWBT and PL
Viticulture
BSc Hon MSc .
J Husselmann | (Plant (Plant w M gllj?tgrlons}:;;r?ﬁgzl f‘uit) Co
breeding) breeding) P P
EA Daniels Std 8 B M ARC INF-NVB Crop | o\
Development
| Harris Matric B F ARC INF-NVB Crop |
Development
M Korkie Matric B F IWBT, SU TA 80 000

** (Only applicable to persons who participate as Consultants or on Contract)

"Race

@Gender

®Pposition

B
W

White

Female
Male

African, Coloured or Indian

Co-worker ( other researcher at your institution)

Collaborator ( participating researcher that does not receive funding for this project from industry)
Post-doctoral fellow
Project leader
Research assistant
Technical assistant/ technician
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13. BUDGET

a) BUDGET FOR THE COMING YEAR
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TOTAL FUNDING
REQUIRED FOR

CFPA

DFTS

SAAPA
SASPA

SATI

Winetech

THRIP

OTHER

TOTAL

FOLLOWING YEAR

Insert additional rows as required

NEE

NO BUDGET

DED

Overheads (only if part of
project cost)

Research Personnel

Research and Technical
Assistance (directly
linked to project

Bursaries

Research materials and
supplies

Research Equipment

Local travel and
accommodation

Local conferences ( only
specify separately for
THRIP purposes)

Capital items *

Other

*Industries will only fund capital items under exceptional circumstances
*If other please specify:

b) ANNUAL BUDGET FOR PROJECT RECEIVED FROM INDUSTRY TO DATE (OR THE

PREVIOUS 5 YEARS)

SAAPPA | Winetech | Winetech
YEAR CFPA DFTS SASPA | (IWBT) (ARC) THRIP | ARC TOTAL
2016 111,267 111,100 115,635 | 338,002
2017 119,000 120,001 124,899 | 363,900
2018 146,250 129,602 134,890 | 410,742
TOTALS 376,517 | 360,703 375,424 | 1,112,644

Total cost of project from start to date in real terms
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EVALUATION BY INDUSTRY

This section is for office use only

Project number

Project name

Name of Sub-Committee*

Comments on project

Committee’s recommendation

e Accepted.

e Accepted provisionally if the sub-committee’s comments are also addressed.
Resubmit this progress report by

e Unacceptable. Must resubmit progress report.

Chairperson Date

*SUB-COMMITTEES

Winetech

Viticulture: Cultivation; Soil Science; Plant Biotechnology; Plant Protection; Plant Improvement;
Oenology: Vinification Technology; Bottling, Packaging and Distribution; Environmental Impact; Brandy
and Distilling; Microbiology

Deciduous Fruit

Technical Advisory Committees: Post-Harvest; Crop Production; Crop Protection; Technology Transfer
Peer Work Groups: Post-Harvest; Horticulture; Soil Science; Breeding and Evaluation; Pathology;
Entomology

SATI

Technical Committees

SATI Research and Development Committee
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