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Overview:

 Introduction: The NovaCane® (NC) process from lab to field

1. General field observations of NC
* NC bulking plot concerns

2. NC Extension questionnaire and feedback
* Conclusions/recommendations/knowledge gaps

3. SASRI NC project
* Objectives
* SASRI recommendations
* NC field management research
e Observation trials

* Acknowledgements




NovaCane® (NC) production process

NovaCane®
production

Laboratory: Tissue
culture process

Nursery:
Hardening
off

Crop

establishment:

-Field prep
-Transport
-Handling
-Planting

Crop maintenance:
-Irrigation/watering
-Nutrition, weeds, P&D
-Field observations

Benefits of NC

High multiplication rates of:
* Disease free, clean cane

* True to type



NovaCane® field management research

Ideal requirements for NC establishment:

* Healthy, conditioned, hardy, field ready NC plantlets with
healthy root system

* Fine tilth (well prepared - to depth) and slightly moist soil
conditions for planting

* Availability of irrigation or supplementary watering
capabilities — especially during crop establishment

* |deal weather conditions- cool period, anticipated rainfall
Growth:

* Vigorous growth, profuse tillering, erect, sturdy, high stalk
population for rapid bulking up

So how aligned are practices and observations to these ideals?



NovaCane® - General observations

Thin reedy stalk growth

Profuse tillering — stabilises with age
High populations?

Plantlets may be considered as ‘soft’
Plantlets need specialized attention

Flat radial growth habit from the base of
the plantlet (tillering laterally)
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7. Most recent alert: Premature lodging/stool
tipping and orange rust was observed
under certain conditions...




NovaCane® bulking plot concerns




SASRI project:

* s this isolated or not?
* Reasons for?

* What improvements?
SASRI Project:

Review SASRI’s current recommendations for NC® plantlet hardening-off, planting and
nursery maintenance: (To be informed by a desktop study, interviews, field observations)




NovaCane® planting recommendations:




NovaCane® planting recommendations:

e 12 mn_;_\’rkjn'g‘ " time for ordering — plant in Sept/Oct or March ideally
imi
* Ha.ucnead off for 3-5 months in speedling trays in a nursery environment
e Plant ASAP (within 24 hours)
; Lcﬁénﬂét preparat'lon \ly and prior to field planting
* Avoid transportine i~ “igh temperatures — store in a cool place, covered or in shade
Transportation : : : :
e K¢ MATEEC v udy Inserts as long as possible to avoid shock (if applicable)

 Plant in best (clod fre=) soils with fertilizer (P and K) already incorporated into shallow
P Field preparatio | Nitrogen applied as a top dressing after establishment

 40cm spacing recommendation
* Depth of planting — un to lowest leaf, consolidate soil slightly
e Ir Plantlet ?a_‘[?...s capability is recommended >1L/plant (gel optional)

 Weed control within a week of planting —sprayed to base only due to herbicide
sensitivity and avoid fields with creeping grasses



Extension specialist questionnaire
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NovaCane® planting recommendations:

* Speedling trays — preference for 98 cell speedling trays

* Review of trays and liners (to mitigate heat stress and promote better transport and
storage)

e Attention to quality of plantlets when received — not root bound or lanky, not unduly
stressed but healthy appearance with well developed roots through the medium

* Plant ASAP (within 24 hours) into moist soil, early morning or under cool conditions,
and if stored allow to air and moisten regularly while kept in shade conditions

 Plantin best (clod free) soils with fertilizer incorporated and pre-treated for soil pest,
following deep soil cultivation with fine tilth, into shallow pre-drawn furrows. Weed
and volunteer free fields.

* Depth of planting more important than ideal spacing recommendation - up to lowest
leaf, consolidate soil slightly, no J rooting

* Frequent light irrigations or watering capability is recommended >1L/plant (gel
optional). Once established, less frequent watering recommended



Extension specialist questionnaire

1.“NC plantlets are always thinner, reedy stalks with higher populations” ...

The general consensus from all ES’s:

* Yes generally although some varieties are more affected than others
 Notably thinner: N12, N31, N58, N41, N70, N72, N74, N76, N77, N78
 Minimal change: N48, Other? N63, N68, N69, N75

2. “NovaCane plantlets tend to be ‘soft;”

There were distinct regional differences in opinion/observation.

e The northern irrigated areas indicated that the plantlets were not ‘soft’ while the
rainfed areas indicated that the plants were generally ‘soft’.

e Varieties: N77 was noted to be softer than N76.

e Requirements: Good soil prep (tilth), hardened trimmed plantlets, unstressed, not root
bound, stored in shade, transported suitably, plant into moist soil to sufficient depth, same
day planting, not during heat of the day, irrigation/light frequent watering’s >2L/plant at
planting, overhead better than drip irrigation, avoid fert contact with plantlets




Extension specialist questionnaire

3. “NovaCane plants tend to lodge early and more severely than conventional plantings”

There were distinct regional differences in observations from the ES’s:

® The northern irrigated areas: lodging & stool tipping was common and mostly severe.

Premature lodging and stool tipping was noted in the NI areas. Some varieties tended to
lodge more severely than others.

e Hinterland and coastal areas: lodging events not that prevalent, more common on
older aged crops. When lodging occurred then generally severe.

e Stool tipping seemed to be a function of shallow soils or frequently irrigated crops or
where there was rapid growth and above ground biomass accumulation was high.

e Recommended spacing: Depth most NB, not spacing. Generally 20-25000 plants/ha.
e Varieties prone to lodging: N61,

® \/arieties prone to tipping: N65, N77,
® \/arieties more resistant to lodging/tipping: N63,




Extension specialist questionnaire

4. “NovaCane plantlets have more vigorous growth and tillering

There were mixed responses.

e Most ES’s tend to agree on profuse tillering and high stalk populations, but it seems that growth
vigor is a function of the variety with some showing slower growth characteristics. No yields have

been captured at this stage. Some ES’s felt that the yields appeared higher, others indicated similar but
all were not certain as no trials have been weighed.

e Seems like the performance may depends on crop establishment efficiency: minimizing transplant
shock, seasonal timing of planting, conditions under which planting happened...

e Varieties noted to have slower growth characteristics: N74, N75, N76, N77, N78
® Good growth performance: N78



Extension specialist questionnaire

5. The advantages of NovaCane outweigh the disadvantages

Yes: disease free, true to type, clean cane.

e A rapid propagation method to get new varieties out to the industry, good option where HWT
tanks are not readily available.

e Generally advantageous with provisos being cost, higher management requirements, longer
term perspective

6. List of prioritized considerations for growers: All ES’s comments combined

e Benefits: Disease free seedcane source, true to type, clean start

e Effort: Higher level of management of plantlet establishment, same P&D and environmental
pressures, timing NB, irrigation/watering management is essential, attention to establishment:

planting depth, weather and field conditions, soil tilth, high soil potential, clean field, avoid harsh
chemicals.

e Curb expectations: Initial appearance: Thinner stalk tendency but reserve judgement till next
crop. Collaborators/growers need to be sensitized to differences of NC.




Knowledge gaps

7. Gaps in knowledge: All ES’s comments combined

 Time for NC to revert back to thicker stalks of sett material (ratoons)?
* |deal plug size for quality healthy roots (98 vs 128; shape and tray material)?
* How to improve lodging and stool tipping resistance?

e Knowledge sharing: Need to create a shared environment for feedback
experiences with NovaCane — training material of what to expect regarding

NovaCane compared to sett planted material and provide BMP’s for handling
and planting operations.

e Support for a simple NC evaluation template
* NC plantlet vs sett planting comparisons (?)
e SSG’s have little experience with NC

e Farmers seem to be more aware of NC and more tolerant of interim
negative traits



SASRI NovaCane ® observation trial




SASRI NovaCane ® observation trial

Excess N78 plantlets from SASRI NovaCane® facility

Hardened off under shade cloth facilities at SASRI

Leaves trimmed before planting

Planted into moist soil, fertilized at planting

NC plantlets planted at different spacing’s and depths and hilled up

N78 field growth — not as vigorous as setts (adjacent screening trial with multiple varieties)



SASRI NovaCane ® observation trial(s)

Replicated trial:
Varying spacing and
depths

Sub trials:
Varying tray sizes
and types

33cm vs 50cm
spacing



SASRI NovaCane ® observation trial




SASRI NovaCane ® observation trial

Mount Edgecombe rainfall: Nov 2022 - Sep 2023

—Rainfall —LTM

Py
S
S

~

©

Y

=
©

o

 Rainfall across 10 months: 986 mm (14% > LTM of 862mm)




SASRI NovaCane ® observation trial




SASRI NovaCane ® observation trial

Hilling up of _ : :
observation trial 1 SASRI - trial 1 Varying tray sizes and types



SASRI NovaCane ® observation trial




SASRI NovaCane ® observation trial




SASRI NovaCane ® observation (sub)trials
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Findings so far: 2022 sub trial - different

plantlet spacing's and different trays

Disclaimer: 1 block per treatments side by side for observation purposes: Not a replicated trial.

Findings: Spacing's: 33cm planting seems better than the 50cm planting (16% relative yield difference) but uses
50% more planting material,

Eg. (For a 75t/ha yield: Cost of 8000 more plantlets/ha offset by about +R10000 yield gain).
Taller height
Higher population

Thinner stalk diameter
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Overall higher biomass yield compared to all the other treatments for the sub trial.

Findings: Tray size and plug shape

1. The 98 cell trays performed better than the 128 cells for the same treatment conditions (40% relative
better yield estimate)

2. Round cells seemed to perform better than square plug dimension (25% relative better yield estimate)



Findings so far: 2023 - different spacing's

- different trays

Survival rates of N78 plantlets after hardening off at time of transplanting (40 trays):

e Black plastic trays with inserts (98 cell): 84%

* White polystyrene trays (98 cell): 77%



SASRI NovaCane ® observation trial




SASRI NovaCane ® observation trial- roots




Observation trial results: N78 variety
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N78 heights, counts and diameters

Height (cm)

N78 average stalk heights,
counts and diameters
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Stalk count (stalks per ha)
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0,0007*



N78 heights, counts and diameters

Height (cm)

N78 average stalk heights,
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Stalk count (stalks per ha)

Yield (m3/ha): 33cm | 40cm | 50cm
shallow 45,6 39,6 32,6
deep 42,0 48,3
Stick length (m/m) | 33cm | 40cm | 50cm
shallow 36,4 26,1 24,6
deep 29,1 29,5

Tillers per plant (no.)

NovaCane® tiller counts per plant by treatment

(5 random stools within each plot)
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N78 stalk diameter taper

Top diameter (mm)
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Findings so far:

Findings:
1. N78seems to have a thicker diameter at the top and seems amplified through tissue culture propagation

2. N78 NovaCane® plantlets had thinner stalk diameters compared to an adjacent sett planted crop (80%)

In terms of treatments:

1. The standard planting depth at 40cm spacing performed the worst of all treatments (current
recommendation)

2. Deeper planting will minimize the thin base taper and provide soil anchorage but will come at a cost of
shorter sticks, lower plant populations and less initial planting material

3. The conventional planting depth at a narrower spacing of 33cm (25000 plants/ha) performed the best but
had taller and thinner sticks compared to the other NovaCane® treatments (may be more lodging prone?)

For lodging resistance, the deep/hilled up treatments had less stalk diameter taper, better soil anchorage but
shorter and lower populations resulting in less planting material available for propagation (80%) of the
conventional NC plantlet ‘shallow’ planting method




SASRI NovaCane ® observation trial




SASRI NovaCane ® observation trial (2)

Replicated trial:
NC Setts vs NC
plantlets (from
different trays)




SASRI NovaCane ® observation trial (2)




SASRI NovaCane ® observation trial (2)

« Alternating treatments (NC plantlets @ 33cm spacing vs NC stalks)
» 6 replicates of each (checkerboard pattern), alternating tray types
« 3 subsequent light watering events over next 2 weeks
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