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Plantation-grown mānuka for honey production is now recognised as a valid option for landowners and 
beekeepers. While there are broad guidelines for the optimal spacing of mānuka seedlings in plantations, 
these cover a wide range of stocking levels, and there is no clear advice on how to maximise flowering 
density per hectare in order to obtain the highest possible honey yield. 

When assessing maximum flowering density, 
here referred to as flowering surface area per 
hectare, it is important to understand the life 
cycle of mānuka and, in particular, the age 
when the trees exhibit maximum flowering 
abundance and density. 

A wide range of plant spacing (stocking) 
options have been suggested for mānuka 
(e.g., Comvita, 2014; Wearmouth, 2016; 
Ministry for Primary Industries, 2017a; Boffa 
Miskell, 2017), typically ranging from 1100–
1600 stems per hectare (sph) for plantations, 
and up to 2500–4444 sph for planting native 
forest revegetation (restoration) areas. 

Lower stocking (625–825 sph) has also been 
used in mānuka plantations to maximise 
flowering surface area per plant through 
having bushier plants, with 750 sph also 
permissible under the Afforestation Grant 
Scheme (Ministry for Primary Industries, 2016). 

Higher stocking has been suggested to 
maximise flowering at an early age, and to get 
early canopy closure. However, you don’t want 
full canopy closure in your mature mānuka 
plantation, because you will only get top 
canopy flowers and no flowers on the sides 

of plants, which are overlapping, and so the 
potential flowering surface area per hectare is 
reduced.

We define the maximum actual flowering 
surface area as the area of an individual 
mānuka plant available to sufficient sunlight 
for flowers to be produced. This will likely 
be less than the potential flowering area, 
as actual flowering area is influenced not 
only by plant size, shape and survival but 
also the degree of shading the tree receives, 
which also depends on land contour as well 
as aspect. This article focuses on potential 
flowering area, as actual flowering area will 
depend on site-specific factors and is the 
subject of ongoing research.

Influence of stocking on flowering 
surface area

To determine the influence of stocking on 
flowering surface area, we looked at how 
plant spacing might affect how much surface 
area is available for flowering. As mānuka 
doesn’t start flowering fully until age 6–7 years 
and reaches 5–6m in height at maturity and 
2–4m in width, it is important to have a plant 
spacing that accommodates mature plant size 
to maximise total actual flowering surface area 
for the life of the plantation. 

For the purpose of this analysis, we looked 
at plant size at age 4 years (height 2.5m, 
diameter 1m) and at maturity (height 5m, 

Figure 1. Visual representation of how tree spacing changes the amount of flowering surface area in 
direct sunlight and therefore reduces the potential flowering surface area.

Between 
rows

Within 
rows

Age 4 Mature

625 4 x 4 8 2 2,024               13,971             
825 3.5 x 3.5 6 2 2,672               15,702             

1100 3 x 3 4.5 2 3,562               17,386             
1600 2.5 x 2.5 3 2 3,847               14,819             
2500 2 x 2 3 1.3 3,844               11,191             
4444 1.5 x 1.5 2.5 0.9 3,709               9,438               

Square 
spacing (m)

Row spacing (m) Flowering Surface Area (m2/ha)Stocking 
(sph)

Table 1: Influence of plant spacing on estimated flowering surface area.



diameter 3m). Potential flowering surface area 
was estimated by calculating the surface area 
of a cone, and adjusting for changes in the 
available height and width of the plant due to 
different spacing. For example, a mature plant 
of 3m diameter established at 825 sph (3.5m 
x 3.5m) would have almost all its surface area 
potentially available for flowering. However, 
if it was planted at 2500 sph (2m x 2m) then 
there would be significant overlap between 
plants, reducing the potential surface area 
both in terms of plant height and diameter.

The diagram in Figure 1 represents how 
increasing the number of plants per hectare 
limits the flowering surface area on each 
individual plant, assuming a constant sun 
angle through the overlapping of plants, 
thereby reducing the size of flowering surface 
area. At this stage of the analysis, the effect of 
aspect and the angle of the sun have been 
kept constant to illustrate the differences. This 
analysis doesn’t differentiate between full 
and partial sun, but is a simplified model to 
illustrate the importance of plant spacing. 

Table 1 summarises the range of planting 
stocking rates suggested for mānuka 
plantations, together with an estimate of 
potential flowering surface area at age 4 years 
and at maturity, and this is also shown in 
Figure 2. 

Figure 2. Estimated flowering surface area at different planting stocking rates.

Higher stocking levels of 1600–4444 sph result 
in increased total flowering surface area in 
younger stands, which is before the plants 
reach an age where they start fully flowering. 
Once the plants reach their mature size, lower 
to moderate stocking rates of 825–1100 sph 
result in higher potential flowering surface area 
than is achieved with high stocking levels. 

Another aspect to consider in relation to 
plant spacing is the cost of establishment, 
including seedlings, planting and weed 
control. Assuming smaller-grade seedlings 
are being used, it still costs in the region of 
$1.55 per seedling to buy and plant them, 
plus land preparation and weed control 
costs (McPherson, 2016). On this basis, the 
difference between planting and releasing 
825 sph ($2,068/ha) and 2500 sph ($5,250/ha) 
is significant by over $3,000/ha, particularly 

if 100 hectares is the minimum viable 
plantation size. If larger-grade plants are used, 
the costs increase further.

The impact of plant stocking rate on 
establishment cost and flowering density 
per hectare is shown in Table 2 and Figure 3, 
where estimated potential flowering surface 
area is combined with establishment costs 
and year 1 releasing costs to calculate the 
cost per square metre of potential flowering 
surface area. The costs are represented as 
the cash cost of establishment and releasing, 
as well as their compounded cost to age 10 
years (at 4% compound rate), to reflect the 
value of that cash cost over time.

While there is no great difference in the 
estimated flowering surface area at maturity 
between 825 and 1600 sph, the cost per m² 

Table 2: Influence of plant stocking rate on cost per unit estimated potential flowering surface area.

Cash Compound Cash Compound
625 13,971         1,688$       2,498$       0.12$            0.18$           
825 15,702         2,068$       3,060$       0.13$            0.19$           

1100 17,386         2,590$       3,834$       0.15$            0.22$           
1600 14,819         3,540$       5,240$       0.24$            0.35$           
2500 11,191         5,250$       7,771$       0.47$            0.69$           
4444 9,438           8,944$       13,239$     0.95$            1.40$           

Stocking 
(sph)

Flowering 
Surface Area 

(m2/ha)

Cost per ha Cost/m2 Flowering Surface 
Area

of flowering surface area almost doubles for 
both cash and compounded costs. Planting 
at 1100 sph gives the highest flowering 
surface area at maturity, with a more modest 
increase in cost per m² of flowering surface 
area, and a planting cost $500/ha higher. The 
combination of high establishment costs 
and a tailing off in flowering surface area also 
means that the higher stocking scenarios 
have much higher costs per m² of flowering 
surface area.

On the basis of estimated potential flowering 
surface area, and taking into account that 
maximum flowering doesn’t start until the 
plants are 6–7 years old, 2–3m tall and 1–2m 
wide, we would recommend 1100 sph as 
an upper limit (or 1200 sph to allow for 10% 
seedling loss). Note that stocking rates lower 
than this achieve good flowering surface area 
at a lower cost.

Other factors to consider in managing 
flowering surface area to achieve maximum 
flowering include aspect, seedling survival 
rates, the nature of any weeds on the site, 
the expected mature size of the mānuka 
being established, and the ability to manage 
the crop through thinning and trimming. 
Nevertheless, planting spacing at the lower 
end of the spectrum (825–1100 sph) is 

Figure 3. Cost of establishment and potential floral surface area.

Figure 4. Four-year-old manuka plant well above grass competition.



most effective for maximising flowering 
surface area at the same time as minimising 
costs, whereas higher plant stocking rates for 
revegetation-type plantings of 2500–4444 
sph do not maximise surface area and are 3–6 
times the cost per unit flowering surface area.

Examples from the East Coast

Figures 4 and 5 illustrate mānuka plants at 
age 4 years on the East Coast. These were 
established at 1200 sph, with the site grazed 
before planting, a single spot spray for 
weed control at the time of planting and no 
subsequent weed control. Note that while 
there is grass regrowth, this is not impeding 
the plants. 

The seedlings at this age are now reaching 
2.5m in height and 1m in canopy diameter 
and are currently flowering almost to ground 
level. While there is still plenty of space 
between plants, by the time they reach 
a mature size of 5–6m height and 2–4m 
diameter, most of the site will be occupied by 
the mānuka but there will still be sufficient 
sunlight for them to flower deep into the 
crown, maximising actual flowering surface 
area per hectare. 

Figure 5. Manuka plantation: four years old, 1200 sph.
Photos: Kauri Park Nurseries.
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