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The	graph	is	divided	vertically	with	heavier	
black	lines	for	each	year,	then	vertically	with	
coloured	lines	for	each	three	month	season—
or	it’s	meant	to	be.	The	broad	green	line	was	
meant	to	mark	the	end	of	March.	The	heavier	
black	line	is	placed	correctly	at	the	end	of	
June.	The	yellow	line	was	meant	to	mark	the	
end	of	September	(not	the	beginning).	My	
“sechetary”	was	in	a	hurry	and	made	these	
mistakes!	

You	will	also	notice	short	green	sloping	lines	
running	from	the	50	mm	threshold	down	
zero.	These	represent	the	ability	of	
Austrostipa	nodosa	to	germinate	from	the	
beginning	of	May	to	the	beginning	of	June,	
decreasing	as	the	soil	becomes	colder—
although	“emergence”	through	to	the	surface	
(as	opposed	to	sprouting	at	the	seed)	may	
occur	into	June.	Other	Spear	Grass	species	
(and	other	native	grasses)	may	germinate	in	
winter.	

	

Interpretation	–	Part	A	

Note:	there	are	a	number	of	conditions	and	
exceptions	that	can	have	adverse	or	
advantageous	effects	that	can	alter	actual	
events	(these	will	be	listed	later).	

The	Black/Blue	50	mm	Rainfall	Threshold	

• If	the	three	monthly	accumulated	rainfall	is	
at	or	above	50	mm	the	germination	of	grass	
can	(as	opposed	to	will)	occur	over	the	
months	of	January,	February,	March,	April	
and	May.	Then	again	over	October,	
November	and	December.	

• If	the	three	monthly	accumulated	rainfall	is	
at	or	above	50	mm	then	seedlings	can	
survive	through	the	following	three	months	
(generally	regardless	of	the	amount	of	rain	
over	those	following	months).	

The	Purple	10	mm	Rainfall	Threshold	line	

• If	the	monthly	accumulated	rainfall	reaches	
the	10mm	threshold	or	more	the	
germination	of	grass	can	(as	opposed	to	
will)	occur	over	the	months	of	January,	
February	March,	April	and	May.	Then	again	
over	October,	November	and	December.	

• If	the	monthly	accumulated	rainfall	is	at	or	
above	the	10	mm	threshold	then	seedlings	
can	survive	through	the	following	months	
(generally	regardless	of	the	amount	of	
rainfall	in	the	following	month).	

• This	means	that	this	species	of	Spear	Grass	
(Austrostipa	nodosa)	can	potentially	
germinate	and	survive	to	seed	down	and	
survive	into	the	following	year	with	as	little	
as	120–150	mm	of	rainfall	in	that	year.	

Other	Factors	

Below	are	listed	a	number	of	factors	that	can	
either	enhance	or	otherwise	influence	
germination,	growth	and	mortality	that	
cannot	be	represented	on	a	graph.	

Soil		

• Moisture	content	at	a	“local”	level	
(immediate	topography	and	seed	depth)	

• Depth	above	calcrete	layer	
• Salinity	
• Friability	
• Type;	e.g.	clay,	sand,	etc.	
• Temperature	

Weather	

• Total	rainfall	
• Rainfall	events	(e.g.	drizzle/thunderstorm)	
• Event	clusters	(e.g.	over	how	many	days)	
and	duration	

• Temperature	
• Humidity	and	evaporation	
• Wind	velocity	and	temperature	

Miscellaneous	

• Seed	viability,	harvesting	time,	storage	time	
• Competence	of	operators	(harvesting	and	
sowing)	

• Observation	skills	in	collection	of	data	

	

Interpretation	–	Part	B	

It	is	assumed	that	none	of	the	above	factors	
or	conditions	is	too	extreme	to	influence	
results	in	an	adverse	way.	With	that	in	mind,	
here	are	useful	conclusions	that	one	can	draw	
from	the	graphed	data.	

Germination	
January,	February,	March	

Over	the	first	three	months	of	the	year	
germination	and	emergence	will	occur	if:	

• The	accumulated	rainfall	for	the	three	
months	is	50	mm	or	more	and	…	

• The	accumulated	rainfall	for	that	month	(In	
which	germination	occurs)	is	also	10	mm	or	
more	and…	

• The	rainfall	events	and	clusters	of	rainfall	
days	keep	the	top	soil	damp	(at	
approximately	10%	moisture	to	soil	by	
weight)	for	at	least	one	week	at	a	depth	of	
10mm	to	30	mm.	

• This	usually	requires	a	cluster	of	rain	days	
for	a	period	of	3–4	days	over	that	week,	or	
in	the	case	of	a	single	rainfall	event	that	
day,	high	humidity	and	low	surface	
evaporation.	

Generally	for	January,	February	and	March,	all	
four	of	the	immediately	above	requirements	
have	to	be	met.	In	the	case	of	the	nine	years	
over	2007	to	2015,	this	was	the	case	for	the	
years	2011	and	2012.	

Seedling	Survival/Mortality	
January,	February,	March	

• If	the	above	conditions	are	met	seeds	will	
germinate	and	seedlings	will	emerge	above	
ground.	Survival	through	the	following	
month	generally	requires	an	accumulated	
rainfall	of	10mm	or	more	for	that	following	
month	or	if…	

• The	50	mm	three	months	or	more	rainfalls	
within	just	the	month	of	germination	and	
the	soil	remains	damp	below	and	between	
at	least	the	top	30–60	mm	(at	
approximately	10%	water	to	soil	by	weight)	
for	two	weeks.	

• For	the	majority	of	seedlings	to	survive	over	
the	following	three	month	period	each	of	
those	following	months	requires	an	
accumulated	rainfall	of	10	mm	or	more.	
However	this	is	on	a	declining	time	scale	–	
should	the	50	mm	accumulated	rainfall	for	
January,	February	and	March	come	only	
over	March	then	provided	the	soil	moisture	
content	below	and	between	50	mm	and	
100	mm	is	10%	(moisture	to	soil	by	weight)	
then	a	majority	of	seedlings	will	survive	to	
June	on	little	or	no	rain	over	April	and	May.	
Hot	dry	winds	will	however	increase	
mortality.	

• For	March,	in	the	event	of	germination	and	
emergence	occurring	due	to	an	
accumulated	one	monthly	rainfall	of	10	mm	
and	the	soil	surface	from	5	to	20	or	30	mm	
remaining	damp	(at	approximately	10%	
moisture	too	soil	by	weight)	over	one	week;	
then	for	survival	of	the	majority	of	seedlings	
only	depends	on	the	following	month	of	
April	having	an	accumulated	rainfall	of	
10	mm	until	June.	Mortality	will	however	be	
higher	under	this	low	rainfall,	and	soil	types	
dictate	the	moisture	holding	capacity	to	the	
required	levels.	

Germination	
April,	May,	June	

• The	minimum	rainfall	requirement	for	
germination	and	emergence	over	these	
three	months	is	for	any	given	month	to	
receive	at	least	an	accumulation	of	10	mm	
rainfall	or	for	the	top	20–30	mm	of	soil	to	
remain	damp	(at	10%	moisture	to	soil	by	
weight)	for	one	week.	This	usually	means	a	
cluster	of	rainfall	events	of	3–4	days	to	
occur	over	that	week.	

• However	although	emergence	may	continue	
to	occur	into	mid-June	and	for	other	species	
into	July	germination	(i.e.	seeds	sprouting)	
generally	ceases	by	the	end	of	May.	

• Note:	the	graph	for	the	Forgotten	Enclosure	
indicates	some	emergence	of	grass	up	to	
mid-July;	however	this	appears	(at	time	of	
writing,	August/September	2016)	to	be	a	
species	of	annual	grass,	or	Wallaby	Grass	or	
a	winter	germinating	Spear	Grass.	

• 	In	the	case	of	the	nine	years	from	2007	to	
2015,	germination	conditions	were	met	for	
every	year	except	2008.	

Seedling	Survival/Mortality	
April,	May,	June	

• Over	April	and	May	high	mortality	of	
seedlings	occurs	if	the	respective	preceding	
monthly	accumulated	rainfall	is	below	
10	mm	but	is	markedly	less	for	June.	

• High	mortality	also	occurs	in	May	and	April	
if	each	of	these	months	does	not	receive	at	
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Inspection	of	this	enclosure	was	much	more	
rigorous	and	frequent	than	for	2015	in	the	
Arrangement	Enclosure	and	commenced	on	
6th	January	2016—after	noting	some	natural	
seed	bank	seedlings	had	germinated	in	the	
spring	of	2015	(as	noted	above,	and	marked	
with	stakes).	Seedlings	were	seen	emerging	
on	15th	February	2016	and	had	not	been	
discovered	on	an	inspection	on	7th	February	
2016;	therefore	probably	having	emerged	on	
or	about	10th	February	2016	as	indicated	on	
the	graph.	However	on	an	inspection	on	8th	
March	2016	all	of	these	seedlings	appeared	to	
have	died	and	this	is	indicated	on	the	graph	as	
>	95%.	

A	second	emergence	was	observed	to	have	
occurred	on	30th	March	2016	due	to	a	rain	
event	of	42.2	mm	on	10th	March	2016.	Then	
on	inspection	(on	30th	March	2016)	some	
seedlings	were	well	into	the	second	leaf	stage	
while	others	(in	the	second	leaf	stage)	had	
died.	A	count	was	made	on	6th	April	2016	and	
79	seedlings	were	staked	out	with	some	
photographed.	

Seedlings	were	still	being	found	to	have	
emerged	by	4th	June	2016	with	a	count	of	324.	
However	it	was	suspected	that	these	later	
emergence	were	of	other	species	of	grass.	In	
fact	emergence	was	still	being	noted	up	until	
14th	July	2016.	Due	to	this	probability	of	a	
different	grass	species	emerging	at	this	time	
of	year;	and	also	to	the	increasing	density	of	
Wards	Weed	and	Medic	making	it	too	difficult	
to	find	grass	seedlings,	counting	was	
discontinued	on	4th	June	2016	(at	324	
seedlings).	However	counting	(and	a	more	
accurate	identification	is	intended	to	
recommence	some	time	in	either	November	
or	December	2016.	

Meanwhile	if	we	assume	the	seedling	count	of	
179	on	23rd	April	2016	is	made	up	of	only	
Spear	Grass;	and	the	only	Spear	Grass	to	
germinate	for	the	autumn	period	of	2016,	we	
can	calculate	a	seedling	density	of	
3.11	plants/m2	from	a	seeding	rate	of	
0.01	g/m2,	equivalent	to	21	seedlings/m2	at	a	
seeding	rate	of	1	kg/ha—as	of	August	2016.	

A	 final	 count	of	 the	Sear	Grass	 seedlings	was	
done	 on	 16th	 December	 2016	with	 a	 total	 of	
201	 plants.	 However	 some	 explanation	 on	
how	this	number	was	arrived	at	is	necessary.	

During	the	counting	on	23rd	April	2016	I	had	
run	out	of	galvanised	fencing	spacers	used	to	
mark	the	seedlings,	and	I	finished	using	30–
40	cm	lengths	of	wire	doubled	over,	which	I	
removed	after	finalizing	the	count	on	
December	2016.	Then	over	the	25th	May	2016	
and	4th	June	2016	count	I	bent	the	lengths	of	
wire	into	an	L-shape	guessing	that	these	
seedlings	would	not	be	Spear	Grass	Species;	
and	this	turned	out	to	be	correct.	A	total	of	67	
plants	had	to	then	be	subtracted	from	the	324	
plants	counted	4th	June	2016,	reducing	the	
count	to	257	plants.	Also;	during	the	counts	
prior	to	16th	December	2016	no	string	lines	

defining	an	exact	1	m	wide	strip	were	used.	A	
metre	wide	strip	was	estimated	as	I	crawled	
across	the	enclosure.	

For	the	16th	December	2016	count,	as	it	would	
be	the	last	one	for	the	year,	accuracy	became	
important	and	string	lines	1	m	apart	were	run	
out	(see	Figures	12a	and	12b).	A	total	of	66	
plants	fell	outside	these	strings	and	had	to	be	
subtracted	also,	further	reducing	the	count	to	
191	plants.	However,	an	extra	10	plants	were	
found	unmarked	which	increased	the	final	
count	to	201	plants	and	indicated	an	
approximate	error	of	5%	for	the	autumn	
inspections.	

As	mentioned	earlier	all	of	the	wire	stakes	
were	removed;	mainly	due	to	the	difficulty	in	
finding	them	and	their	undesirable	presence	
because	of	this.	All	galvanised	fencing	spacers	
were	left	in	the	ground	regardless	of	their	
location.	That	being	either	inside	or	outside	
the	marked	one	metre	strip;	making	132	
plants	staked	to	later	be	inspected	as	a	
sample	to	assess	mortality	after	rain	in	2017.	
These	132	stakes	were	subsequently	removed	
by	members	of	the	NHSSA	Committee.	This	
deliberate	act	of	sabotage	has	prevented	the	
assessment	of	mortality.	

Calculations	

201	plants	over	84	m2	=	2.39	plants/m2	from	a	
seed	sowing	rate	of	0.01	g/m2,	equivalent	to	a	
sowing	rate	of	100	g/ha.	

Had	the	sowing	rate	been	a	practical	1	kg/ha,	
the	plant	density	would	have	been	
23.9	plants/m2.	

This	is	on	the	lower	scale	of	expectations	of	
20-40	plants/m2.	However	examination	of	the	
graph	reveals	why	this	occurred.	

• An	uncalculated/uncounted	germination	
and	subsequent	>95%	mortality	over	
February	and	March;	

• No	“Clusters”	of	rainfall	events	during	April	
and	May	to	maintain	top	soil	moisture	at	an	
optimum	level;	once	again	causing	
significant	mortality*;	and	

• The	lack	of	rainfall	event	“Clusters”	would	
have	also	reduced	conditions	to	less	than	
optimal	for	germination**.	

*Mortality:	it	is	difficult	enough	to	count	
seedlings	in	the	one,	tow	or	even	three	leaf	
stage	to	within	an	acceptable	“error	factor”	
and	this	renders	any	effort	to	assess	mortality	
at	these	early	stages	a	pointless	exercise	(see	
Figure	13).	

**Germination:	it	is	worth	noting	that	after	
the	23rd	April	2016	count	of	179	only	another	
20	plants	ultimately	germinated	in	May	2016.	
So,	essentially	2016	was	not	an	optimal	year	
for	Spear	Grass	germination.	However	as	
mentioned	in	the	preamble	probably	only	one	
third	of	the	viable	seeds	sown	have	
germinated	this	year;	and	following	
favourable	season	could	correct	this.	While	
this	relatively	low	May	germination	is	
consistent	with	the	subjective	assessment	

shown	in	the	“Forum	Graph”	(Graph	1),	of	the	
“drop	off”	in	germination	as	weather	
conditions	and	soil	temperature	deteriorate	
over	this	month.	

	

Reflection	on	Salinity	

Now,	as	I	said	the	discrepancy	between	the	
2015	germination	the	salinity	readings	of	
2015–2016	and	the	2016	germination	is	only	
speculation.	However	it	is	worth	noting	that	
the	germination	in	the	Arrangement	
Enclosure	of	2016	is	comparable	to	that	of	the	
Forgotten	Enclosure;	that	had	no	salinity	
issues	to	begin	with!	And	there	is	one	other	
indicator	supporting	(to	some	degree),	the	
idea	of	suspecting	salinity	being	the	cause	of	
the	2015–2016	germination	discrepancy	to	be	
found	in	the	progression	illustrations	(see	
Figures	8a	and	8b).	Although	it’s	not	so	easy	
to	pick	out	in	the	photographs	there	is	a	
disproportionate	increase	in	seedling	density	
immediately	around	and	circling	the	
(apparent)	dead	grass	created	by	the	young	
Myoporum	tree.	And	I	suspect	this	would	be	
due	to	the	tree	roots	decreasing	the	soil	
salinity	at	the	limit	of	their	root	extension.	
While	the	bare	areas	closer	to	the	tree	is	
caused	by	the	tree	taking	too	much	of	the	soil	
moisture,	at	the	root	extension	limit	enough	
moisture	is	left	for	grass	to	germinate	and	
grow	under	the	benefit	of	reduced	salinity	
produced	by	the	tree.	

I	tested	for	the	effects	the	Myoporum	trees	
were	having	on	the	germination.	Expecting	
the	trees	to	produce	a	significant	reduction	in	
the	seedling	count,	I	separated	the	counting	
into	the	first	20	m,	where	the	trees	were	
having	no	visible	effect,	and	the	last	50	m	
where	there	were	circles	of	bare	areas.	

The	plant	count	(total)	over	the	first	
20	m	x	10	m	of	the	enclosure	was	993	or	
4.97	plants/m2.	The	plant	count	(total)	over	
the	southern	end	of	the	enclosure	
(approximately	50	m	x	10	m)	and	affected	by	
circles	of	bare	areas	was	1863	or	
3.73	plants/m2.	While	the	count	of	all	plants	
over	the	whole	70	m	x	10	m	area	was	2856	or	
4.08	plants/m2,	which	would	indicate	the	
trees	were	causing	a	minimal	effect.	

However!	At	the	edge	of	the	bare	areas	and	
for	about	a	metre	wide	the	seedling	density	
was	such	that	in	places	they	were	almost	
uncountable!	I	am	open	to	other	suggestions;	
but	at	this	point	I	consider	salinity	differences	
in	the	soil	between	the	two	years	of	
germination	to	account	for	the	increase	in	
germination	in	2016.	In	addition	to	that,	I	hold	
the	deep	cultivation	responsible	for	the	
salinity	reduction.	As	outside	the	
Arrangement	Enclosure	salinity	is	still	at	
almost	20	dS/m.	

A	final	word	of	warning	though	for	the	people	
responsible	for	managing	Moorunde	Wildlife	
Reserve.	In	relation	to	the	recent	
regeneration	of	Myoporum	trees	and	tall	
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