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A recent paper asks if planting native plants on Canterbury dairy farms
will encourage native invertebrates (Curtis et al. 2019). In the late 1990s |
was aware that in some overseas countries a premium was paid to farmers
who protected and enhanced native flora and fauna. The assessment of the
chosen elements of the native fauna was performed by consultants who
were also able to assess rabbits, foxes and other vertebrates. | considered
how non-experts could monitor the New Zealand native fauna occurring
on native plants but, unlike Curtis et al. (2019) who collected invertebrates
in traps and extracted them from leaf litter samples, | decided that a
different selection of invertebrates could be assessed. The invertebrates |
chose were those that caused distinctive damage to the plant or had a
visually distinctive stage on that species of plant. Hence, I called the
system Plant-SyNZ™ (https://plant-synz.landcareresearch.co.nz/), although
it has now been expanded to include fungi and micro-organisms.

| first got the idea for using plant damage symptoms from an interest in
leaf miners, and soon realised there were many other diagnostic symptoms
on native plants. Hence, when | had to give the system a name and a
trademark | played on the word ‘signs’. | also wanted to make clear that
this was a New Zealand system.


https://plant-synz.landcareresearch.co.nz/
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Demonstrations of the Plant-SyNZ™ assessment tool are available for
native flax, Phormium tenax, and cabbage tree, Cordyline australis,
(https://plant-synz.landcareresearch.co.nz/demonstration_charts.asp),
which are, | believe, commonly planted on farms to help protect
waterways. For cabbage tree there are charts for three levels of expertise:
student, standard and expert. The charts are designed for a tablet computer
so that the pictures can easily be enlarged to show more detail.

The images are arranged to show the most likely symptoms and organisms
seen on a leaf, and then other organisms associated with the leaves for that
level of expertise, including predators and parasites, and symptoms of
fungi and other micro-organisms (Figs. 1-2). After the leaves, the
organisms shown are those associated with flowers and fruit spikes, the
leaf base, dead suspended leaves (Fig. 3), and dry leaves on the ground.
This is followed by pictures of other organisms that the person may see,
but are not expected to be identified at this level of expertise, or occur only
very rarely.

Under each image there is a brief description, the time year if the organism
and symptoms are seasonal, and the common and scientific name for the
group, e.g. scale insect (Diaspidae). Lastly, in bold, is a number plus letters
for non-herbivores, a combination unique to the organism. These are
arranged numerically in the recording form for the plant and level of
expertise (Fig. 4).

Not yet on the web site are two summary tables that will be on the last
page of each recording form (Fig. 5). The summary tables show for each
plant species the maximum of each type of organism that can be found
using the Plant-SyNZ system.


https://plant-synz.landcareresearch.co.nz/demonstration_charts.asp
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Lowland flax, Phormium tenax, has many organisms associated with the
dead leaves as well as the live parts. On the live parts, there are 54
organisms on the charts, and on the dead leaves and flower/seed stalks, 26
organisms. The latter are mainly present in the winter. For these reasons
we have six sets of charts and recording forms for flax, three levels of
expertise for live plants and three levels for dead leaves, the latter of which
are mainly for use in the winter.

Landcare Research Plant-SyNZ, invertebrate identification chart, standard level
(demonstration) 2015

Ti kouka / Cabbage Tree — Cordyline australis

EpIOPIReNerriculata
(Geometridae)
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Notches in leaf made by caterpillars | (- - Edg:as of leaf tip webbed
v g channels made in young A
gfe the cabbage tlree moth living leaves by caterpillars of the tog(-;ther by calell'rlllar ':xf
tween young leaves. ) cabbage tree moth. cabbage tree bell moth.
Moth (Geometridae) 56 Moth (Geometridae) 562 Moth (Tortricidae) 569

Catamacta lotinana
g’l_‘ggtric idae)

Brown stained leaf mines in leaf  grown stained leaf mines in leaf

Edges of leaf tip webbed

together by caterpillar of base made by caterpillar of base made by caterpillar of
cabbage tree bell moth. cabba_?e tree bell moth. cabbage tree bell moth.
Moth (Tortricidae) 569 Moth (Tortricidae) 569 Moth (Tortricidae) 569

Figure 1: Beginning of the cabbage tree symptom identification chart,
standard level, illustrating the format.
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Figure 2: Cabbage tree identification chart, standard level, showing how
the figures can be enlarged.

In addition to the two plants, cabbage tree and lowland flax, that are on the
Plant-SyNZ web site, | have developed pictorial charts and recording
forms for the ferns, Asplenium oblongifolium and Pyrrosia eleagnifolia,
and the native shrubs, Coprosma repens, Geniostoma ligustrifolium, and
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Piper excelsum. I have a large collection of photographs that could form
the basis of biodiversity identification tools for more species of plants, but
more photos will almost certainly be required to cover the full range of
organisms associated with each plant species. | imagine for someone who
likes the outdoors, this task would provide enough work to keep them busy
for a considerable time!

As well as for use on farms, Plant-SyNZ can be used to assess the
organisms found on native plants in a variety of situations, including those
that have suffered minimal disturbance in the last 200 years, and is a
system that can be used by students at school level and for university
projects. Plant-SyNZ also lends itself for educating adults on the huge
diversity of native organisms that occur in association with NZ plants and
gives them a tool that they can use and acquire new skills. Hopefully,
researchers will find the system stimulating and useful.
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Cordyline leaf base bo
(Cecidomyiidasiss

Raised callous with entral

Raised callous with central
depression for gall fly larvae, mainly  depression for gall fly larvae, mainly  depression for gall fly larvae, mainly
at base of leaf, present all year. at base of leaf, present all year. at base of leaf, present all year.
Gall fly (Cecidomyiidae) 1700 Gall fly (Cecidomyiidae) 1700 Gall fly (Cecidomyiidae) 1700

Raised callous with central

Dead suspended leaves
- Erechthias capnitis (Tineidae)

-
_3_0_mm_~

Erechthias capnitis (Tineidae)

P

*Chewed deéd leaves with frass,

*Chewed dead leaves with frass,

*Chewed dead leaves with frass, t
webbing and grey caterpillars. webbing and grey caterpillars. webbing and grey caterpillars.
Moth (Tineidae) 4942 Moth (Tineidae) 4942 Moth (Tineidae) 4942

Dead leaf oval spot

Dead leaf oval spot

20 mm

Oval leaf spots on dead suspended  Oval leaf spots on dead suspended ~ Oval leaf spots on dead suspended
leaves. Spot have a dark centre. leaves. Spot have a dark centre. leaves. Spot have a dark centre.
Causal organism unknown. 50 F Causal organism unknown. 50 F Causal organism unknown. 50 F

Large leaf spot

2 000 = =
Large leaf spots with dark outside ~ Large leaf spots with dark outside  -a79¢ 1eaf spots with dark outside
and pale centre, on both sides of  and pale centre, on both sides of B0 PSS EERTE, 01 50T SICeS @
live and dead leaves. live and dead leaves. ge an :a eav1essi .
Cause unknown. 131 F Cause unknown. 131 F ause:lnknown.

More on next page

Figure 3: Cabbage tree identification chart, standard level, showing
common leaf base damage caused by a gall fly (Diptera: Cecidomyiidae)
and organisms on suspended dead leaves.
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Landcare Research Plant-SyNZ Fungus and Invertebrate Recording Form
Ti kduka / Cabbage Tree — Cordyline australis
(Asparagaceae) (Angiosperm - monocotyledon: Asparagus family).
Biostatus: endemic.
Plant species code: 453
Habitat being surveyed
Locality
Names of surveyors
Date of survey Plot number STANDARD LEVEL
[tick if present__]
14F | [ 1| Cordyiine dark leaf spot 5p. Irregular rounded brown or black spots |1 [ u
‘australis’ Dark leaf spot. Biostatus: on upper side of leaves, variable i size,
unknown some spots with yellow areas
undemeath. Cause unknown. Present on
live leaves.
S0F | [ 1| Cordyiine oval leaf spots sp. Owal leaf spots on dead suspended I fu
‘australis’ dead leaf Dead leaf oval leaves. Spot have a dark centre. Canszal
spot. Blostatus: unknown organism unknown.

Figure 4: Beginning of the recording form for Ti kouka / Cabbage Tree —
Cordyline australis.
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Landcare Reasarch Plant- S¥NZ Fungua and Invertebrate Recording Form

SUMMARY PAGE
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i) | £ | F | ik | &1
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g n ve a [] l'onal
Exdeimic Ldigenous nes-endemic Aadvemitive LIndsnam

Minher ol additanal Linds

Poad Mumber loomsd

l'ozad mumb=r that could have been found dor this level of =il

11 ] F | ] ] ] 25
l'ozad mumb=r that could have been found

14 | 4 | 12 | L | al

Figure 5: Two summary forms for Ti kouka / Cabbage Tree — Cordyline
australis, Standard level.



