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Foreword 
AgriFutures Australia’s Emerging Industries Program has determined that industrial hemp (Cannabis 
sativa L.), i.e. low tetrahydrocannabinol hemp, is an industry with high growth potential. Industrial 
hemp has a diverse range of uses, including textiles, stockfeed, pet bedding, human food (seed) and 
building materials. However, to meet demand, there needs to be an increase in the scale of production. 

Identified as a top priority in the Australian Industrial Hemp Strategic RD&E Plan (2022-2027) was 
the establishment of a nationally coordinated industrial hemp variety trial that covers the current and 
future major production environments. 

The Industrial Hemp Variety Trials (IHVT) program aims to provide Australian hemp growers with 
independent information about the performance of industrial hemp seed varieties suited to specific 
geographic locations within Australia. The IHVT is a three-year project, with year one including sites 
in the Northern Territory (1), South Australia (2), Tasmania (1), Victoria (1) and Western Australia 
(2).  

Year one results from Hamilton, Victoria showed that while yields were down in all varieties for the 
earliest time of sowing (TOS 1), Ferimon 12 and Henola performed the best in that region, yielding on 
average 2.4 t/ha (across TOS 2 and TOS 3). Seed oil and seed proteins were also high for Ferimon 12 
(~29% and 22% respectively for TOS 2 and TOS 3). Although these initial year one results are 
encouraging, the remaining two years of data will provide industrial hemp growers with confidence 
about which varieties to plant and when, to maximise yields and profits in the region. 

The results from the Hamilton site (2021-22) have been produced as part of AgriFutures Australia’s 
Emerging Industries Program, which focuses on new and emerging industries with high growth 
potential. Emerging animal and plant industries play an important role in the Australian agricultural 
landscape. They contribute to the national economy and are key to meeting changing global food 
demands. Most of AgriFutures Australia’s publications are available for viewing, free download, or 
purchase online at www.agrifutures.com.au. 

 

Michael Beer 
General Manager Business Development 
AgriFutures Australia 
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Executive summary 
Industrial hemp (Cannabis sativa L.) is low in tetrahydrocannabinol (THC) and has a wide range of 
non-medicinal applications, including building materials, textiles, paper, rope, cosmetics, fuel, oil and 
stock and pet food. It is an emerging industry in Australia but requires an increase in the scale and 
value of production to become a reliable, profitable crop for growers. The need to establish a 
nationally coordinated industrial hemp variety trial program that provides growers with information 
on varieties and covers the current and future major production environments was identified as a high 
priority in the Australian Industrial Hemp Strategic RD&E Plan (2022-27) (Jefferies, 2022). The 
Industrial Hemp Variety Trials (IHVT) program is an outcome from this strategy. The program is co-
funded by AgriFutures Australia and participating state and territory government agencies.   

This report presents the findings from the trials conducted at the Hamilton Smart Farm, Victoria in 
2021-22 (Figure 1). The trial included the evaluation of six hemp varieties provided by industry and 
sown at three sowing times. The varieties selected for inclusion in the trial ranged in origin, sex 
expression, end use, maturity, height and yield potential.   

Results demonstrate differences in the performance of hemp varieties in this environment with respect 
to yield, quality, phenology and growth habit. Performance also differed between the sowing times, 
with yields from the later sowing times (November and December) better than the earlier sowing time 
(October). The later-maturing monoecious varieties performed the best with respect to grain yield, 
producing more than 2 t/ha at the later sowing times. Ferimon 12 also had a bulk density (53 kg/hL) 
and oil content (29.4%). All lines generally performed true to their passport data, although Ferimon 12 
matured approximately 20 days earlier than expected and Henola matured 20-30 days later. Plants 
were also considerably shorter than experienced in other environments. All varieties remained below 
the Victorian THC limit of 0.35% for each of the sowing times. 

These findings provide hemp growers with information to guide their decision about which varieties 
to plant to maximise profits in the southern environment. Initial results are encouraging but are from 
one year only. The trial will therefore need repeating for growers to have confidence in achieving the 
same results or better in different seasons. Optimising agronomy, including sowing time, nutrition 
requirements and water requirements, will provide further benefits with respect to yield, quality and 
the cost and ease of production. It is recommended that the IHVT continues, and separate experiments 
are conducted to address specific agronomic issues. 

  

Figure 1. Industrial hemp variety trial sown on the Hamilton Smart Farm in 2021.
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Introduction 
Industrial hemp (Cannabis sativa L.) is low in tetrahydrocannabinol (THC) and has a wide range of 
non-medicinal applications, including building materials, textiles, paper, rope, cosmetics, fuel, oil and 
stock and pet food. It is an emerging industry in Australia but requires an increase in the scale and 
value of production to become a reliable, profitable crop for growers. Together with industry, 
AgriFutures Australia developed the Australian Industrial Hemp Strategic RD&E Plan (2022-27) 
with the vision “that research, development and extension enables the gross value of Australian 
industrial hemp to greatly exceed $10 million per annum by 2026” (Jefferies, 2022). 

Providing growers with information to guide their decision about which varieties to plant was 
regarded as a high priority to achieve the vision. Three key activities around this strategy were 
identified 

1. Establish a nationally coordinated industrial hemp variety trial system that covers the current 
and future major production environments. 

2. Establish a clear understanding of the variety information needs of Australian industrial hemp 
growers. 

3. Establish an effective process for communication of variety trial results in a timely and 
professional manner. 

The Industrial Hemp Variety Trials (IHVT) program is an outcome from this strategy. IHVT is an 
Australia-wide program trialling low-THC industrial hemp trials that aims to provide Australian hemp 
growers with independent information about the performance of new industrial hemp seed varieties 
grown primarily for grain. It is co-funded by AgriFutures Australia and participating state and 
territory government agencies in Western Australia, South Australia, Tasmania, the Northern 
Territory and Victoria. The program is led by a Project Coordinator (Mark Skewes, SARDI), who is 
responsible for liaising with seed suppliers to select varieties for inclusion in the trials, and for 
developing protocols that guide operations for consistency across all the trial sites. A hemp 
agronomist (John Muir, Hemp Farming Systems) provides technical advice for trial site operations, 
visits the sites throughout the growing season, and takes part in any dispute resolution process within 
the IHVT program. 

Seed varieties within the program are commercial varieties or are targeted for release in Australia 
within two years, and focus on grain or dual-purpose production. Seed suppliers and trial providers 
must have an industrial hemp licence and operations must comply with strict regulatory requirements 
according to respective state legislation. 

Agriculture Victoria Research is a trial provider in Victoria and this report provides the findings of the 
trials conducted on the Hamilton Smart Farm in 2021-22. 

 

Objectives 
The primary objective of the IHVT program is to evaluate industrial hemp seed varieties at a network 
of trial sites contracted by AgriFutures Australia (as industrial hemp variety trials). The evaluations 
are published, providing Australian hemp growers with independent information about the 
performance of new industrial hemp seed varieties. 
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Methodology 

Trial location 

The trial was located on the AVR Smart Farm at Hamilton, in south-west Victoria, longitude  
-37.8209, latitude 142.0650 (Figure 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Location of the 2021-22 industrial hemp variety trial at Hamilton, Victoria 
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Soil type 

The soil type is a chromosol featuring a sandy loam A horizon with a strong textural contrast to a clay 
B horizon. Typically, there is a layer of ferruginous nodules around the 40-100 cm depth (Figure 3). 
The top 60 cm of soil tends to be acidic, but the pH is neutral at depth. The chemical properties prior 
to amelioration are shown in Table 1. Lime was applied at a rate of 2.5 t/ha prior to sowing to raise 
the pH to 6.5-7. 

Figure 3. Details of the soil type where the trial was sown on the Hamilton Smart Farm. 

Table 1. Soil chemical properties at the Hamilton site prior to amelioration.  
Element Unit 0-10 cm 10-20 cm 20-40 cm 40-60 cm 
Gravel % 3.0 3.0 3.6 1.6 
Ammonium nitrogen mg/kg 5.2 3.3 2.8 3.0 
Nitrate nitrogen mg/kg 13.0 24.5 15.7 9.8 
Phosphorus Colwell mg/kg 52.7 28.5 5.5 3.0 
Potassium Colwell mg/kg 128.3 66.5 44.5 45.0 
Organic carbon % 2.2 1.4 0.6 0.5 
Conductivity dS/m 0.1 0.1 0.1 0.1 
pH level (CaCl2)  5.2 5.0 5.5 5.6 
pH level (H2O)  6.2 5.8 6.5 6.5 
DTPA copper mg/kg 0.7 0.7 0.5 0.3 
DTPA iron mg/kg 210.4 199.5 50.1 21.5 
DTPA manganese mg/kg 5.1 4.2 1.2 0.8 
DTPA zinc mg/kg 1.4 0.9 0.3 0.1 
Exc. aluminium meq/100 g 0.1 0.1 0.1 0.1 
Exc. calcium meq/100 g 8.0 6.0 4.9 4.1 
Exc. magnesium meq/100 g 1.2 1.6 3.6 5.6 
Exc. potassium meq/100 g 0.3 0.2 0.1 0.1 
Exc. sodium meq/100 g 0.2 0.2 0.4 0.8 
Aluminium CaCl2 mg/kg 0.4 0.5 0.3 0.3 
ECEC meq/100 g 9.7 8.1 9.1 10.8 
MIR% clay % 24.4 24.6 26.0 38.6 
MIR% sand % 51.3 53.1 55.6 46.9 
MIR% silt % 24.3 22.3 18.5 14.5 
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Varieties 

Six varieties from three seed companies were included in the trial at Hamilton in 2021-22. Varieties 
ranged in origin, sex expression, end use, maturity, height and yield potential (Table 2). Performance 
data from one of the varieties (Var6) is not reported due to poor seed quality and plant establishment.  

Table 2. Varieties and passport information for the industrial hemp sown at Hamilton in 2021-22 

Variety Supplier Origin *TSW (g) Sex 
expression 

Grain or dual-
purpose? 

Days to 
harvest 

Max height 
(m) 

CFX-2 Midlands Canada 18-19 Dioecious Grain 110 0.8-1.5 
CRS-1 Midlands Canada 16-17 Dioecious Grain 95 1.2-1.8 
Ferimon 12 Midlands France 16 Monoecious Dual-purpose 125 1.8-2.5 
Henola Hepburn Ag Poland 17 Monoecious Grain 70 1.2 
Katani Midlands Canada 16-17 Dioecious Grain 90 0.8-1.2 
Var6 - - - - - - - 

*Thousand seed weight 

 

Treatments and trial design  

The trial was a randomised block design with time of sowing (TOS) (3) the main block and varieties 
(6) randomised within each sowing time. There were four replicates, giving 72 plots in total (Figure 
4). Plots were 6 m long and 3.6 m wide (three drill runs each 1.2 m wide), providing a total plot area 
of 21.6 m2. Buffers of Henola were sown between plots and down the plot lengths as sacrificial areas 
to prevent damage to the experimental areas when applying in-crop management. In-crop fertiliser 
was applied to the drill row adjacent to the Henola buffer (plus fertiliser), with the middle drill row 
left unfertilised (nil fertiliser) for the TOS 2 and TOS 3 sowing times only. The drill rows furthest 
from the Henola buffers were left unfertilised and not sampled.  
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Figure 4. Trial design of the Hamilton trial. Yellow is time of sowing (TOS) 1, green is TOS 2 
and orange is TOS 3. Prefix numbers are the plot numbers. (B) refers to buffers. 

 

Ferimon-12 (B) Var6 (B) CFX-2 (B) Ferimon-12 (B) Katani (B) CRS-1 (B)
 1- Ferimon-12 2- Var6 3- CFX-2 4- Ferimon-12 5- Katani 6- CRS-1

Ferimon-12 Var6 CFX-2 Ferimon-12 Katani CRS-1

12- CRS-1 11- Henola 10- Katani 9- CFX-2 8- Var6 7- Henola
CRS-1 Henola Katani CFX-2 Var6 Henola

CRS-1 (B) Henola (B) Katani (B) CFX-2 (B) Var6 (B) Henola (B)
Var6 (B) CRS-1 (B) CFX-2 (B) CFX-2(B) CRS-1 (B) Katani (B)
13- Var6 14- CRS-1 15- CFX-2 16- Var6 17- CRS-1 18- Katani

Var6 CRS-1 CFX-2 Var6 CRS-1 Katani

24- Katani 23- Henola 22- Ferimon-12 21- CFX-2 20- Henola 19- Ferimon-12
Katani Henola Ferimon-12 CFX-2 Henola Ferimon-12
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Trial management 

Paddock history and preparation  

The paddock had been in a grazed fallow for the previous three years. Soil cores to 60 cm were taken 
at six locations across the trial area on June 28. Cores were divided into 0-10 cm, 20-40 cm and 40-60 
cm increments, dried at 40 °C and sent to Cuming Smith British Petroleum and Farmers Limited 
(CSBP) for chemical analyses. Based on the results (Table 1), 2.5 t/ha of lime was applied to raise the 
pH closer to neutral, 50 kg/ha of Potassium sulphate and 50 kg/ha of urea were applied to the area and 
incorporated using power harrows. Glyphosate (2.5 L/ha) was applied to the entire area prior to power 
harrowing to remove weeds on 6 September and 12 October. A further 2.5 L/ha of Glyphosate was 
applied to the TOS 2 and TOS 3 areas on 17 November. 

Sowing  

Crops were sown at three sowing times in the spring of 2021: 21 October, 18 November and 8 
December. Prior to sowing, seed was treated with Apron XL 350ES (active 350 g/L Metalaxly-M) 
fungicide at a rate of 100 mL/100 kg seed. Varieties were sown 1.5-2 cm deep with 100 kg/ha of 
MAP in furrow. Each drill run was eight rows with 15 cm row spacings (24 rows per plot).  

Pest management 

A 1.8 m chicken wire fence was erected around the trial area for security and to exclude pests (hares, 
rabbits, kangaroos). Insecticides, including Mascot duo (alpha-cypermethrin at 300 ml/ha) and Dipel 
(10 g/10 L), were used to control red legged earth mites, heliothis and Rutherglen bugs.   

Nutrition 

Fertiliser applied in-crop included granular fertilisers urea and ammonium sulphate (each 52.5 kg/ha) 
applied on 1 February 2022 and foliar fertilisers SprayGro Results Plus (14% N, 8% P, 10% K at 7.5 
L/ha), SprayGro Smartrace Triple (4% Zn, 5% Mn, 1.5% Cu, 4.9% S at 4 L/ha) and SprayGro Boron 
15 (7.5% N, 15% B at 1 L/ha) applied on 4 February 2022. In-crop fertiliser was only applied to one 
drill run to compare plus and nil treatments to determine whether nutrition was adequate. Crops were 
at flowering or early seed filling when the fertiliser was applied. 

Irrigation 

Irrigation was applied so that water was non-limiting for crop growth. Soil moisture and temperature 
were logged at hourly intervals from a Greenbrain automatic weather station (Measurement 
Engineering Australia, Magill, South Australia) using gypsum blocks (GBug Lite) placed at 10 cm, 30 
cm and 60 cm depths and from a temperature sensor at 10 cm. Sensors were installed on 14 December 
at one location in TOS 1 (plot 11), TOS 2 (plot 27) and TOS 3 (plot 59). Irrigation was applied when 
the GBugs recorded soil moisture tension between 0 and 100 KPa. The total amount of water applied 
was 472 mm, 476 mm and 408 mm for TOS 1, 2 and 3, respectively. This was above the rainfall 
amounts of 165 mm for TOS 1, 35-81 mm for TOS 2 and 75-110 mm for TOS 3, with different 
amounts within the same sowing time due to differences in crop maturity (Figure 5 and Figure 6).  
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Figure 5. Daily rainfall and irrigation supplied to each of the three sowing times in the Hamilton 
trial between October 2021 and March 2022. 
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Figure 6. Soil moisture tension recorded at three depths, 10 cm, 30 cm and 60 cm, in each of 
the sowing times in the Hamilton trial in 2021-22. Irrigation was applied to achieve a target soil 
moisture tension less than 100 kPa. 
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Climate 

Soil temperatures (10 cm depth) at sowing were 14.9 °C, 15.2 °C and 16.2 °C for TOS 1, 2 and 3, 
respectively, and ranged between 13.8 °C and 23.2 °C throughout the growing period. The maximum 
air temperature for all sowing times was 38.5 °C on 1 January 2022 and the minimum was 1.9 °C on 
26 October for TOS 1 and 4.5 °C on 8 December for TOS 2 and 3. The average minimum and average 
maximum temperatures were generally higher than the long-term average, especially in January 
(Figure 7). Overall rainfall was slightly less than the long-term average (by 15 mm). November, 
December and February were drier-than-average months, but October and January were wetter-than-
average months. The total amount of water received by each TOS by variety treatment is shown in 
Table 3. 

 

Figure 7. Monthly rainfall, soil temperature and minimum and maximum air temperatures at 
Hamilton in 2021-22. 

Table 3. The total amount of water supplied through rainfall and irrigation to each of the TOS-
by-variety treatments at Hamilton in 2021-22. 

 TOS1 TOS2 TOS3 
CFX-2 636 512 498 
CRS-1 636 512 498 
Ferimon 12 636 557 519 
Henola 636 557 519 
Katani 636 512 483 
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Plant measurements 

Plant establishment 

Plant numbers were counted approximately six weeks after sowing from both sides of a 50 cm inner 
row at 12 random locations per plot (total 12 linear meters per plot).  

Phenology 

Growth stage was determined weekly according to Mediavilla et al. (1988). Male and female plant 
numbers were recorded at flowering, from which monoecious/dioecious and male/female ratios were 
calculated. 

THC content 

At flowering, two flower heads from each plot were collected for THC analysis. Replicates from the 
same variety and sowing time were combined, dried at 40 °C in a fan-forced oven and vacuum sealed 
prior to sending to Analytical Services Tasmania (AST) (total 18 samples) for analysis. The levels of 
THC-D9 (% w/w), THCA (% w/w) and total THC (% w/w) in the flower heads were determined for 
each sample. 

Plant height 

Plant numbers and heights were determined at maturity from the same area where plants were to be 
harvested for grain. 

Grain yield and total biomass 

Final harvest was conducted when 50-70% of the seeds were dry (growth stage 2204 or 2306). Plants 
from six inner rows, one metre in length, were cut to ground level by hand (total area 0.9 m2) and 
dried in a fan-forced oven at 40 °C. Total weights were recorded prior to grain being separated from 
non-grain material, initially by hand and then through a Kimseed thresher. Seed was further cleaned 
using sieves and an aspirator. Grain weights were recorded, and the non-grain weight calculated as the 
difference between the total weight and grain weight. Harvest index was derived as the proportion of 
grain to the total weight. One thousand seeds were counted per plot using a Coulter seed counter and 
weighed to determine 1000 seed weight.  

Quality 

Grain samples were sent to AST for bulk density (kg/hL), protein (Kjeldahl digestion, % w/w WMB) 
and oil content (% w/w) analysis.   

Statistical analysis 

Analysis of variance (ANOVA) was conducted using Genstat 18th edition to determine significant 
differences between time of sowing and variety treatments, and their interaction.   
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Results and discussion 

Plant numbers 

There was a significant (P<0.05) time of sowing x variety interaction for plant establishment (Figure 
8). In general, plants established better for TOS 2 and TOS 3 than for TOS 1. Establishment was 
similar for CFX-2, CRS-1, Ferimon 12 and Henola but significantly less for Var6 and Katani. Plant 
numbers were similar at maturity, with little evidence of plant death (Figure 9). Due to the poor seed 
quality and plant establishment of Var6, further performance of this variety is not reported.  

 
Figure 8. Plant establishment for the six industrial hemp varieties sown at three sowing times 
(21 October, 18 November and 8 December) at Hamilton. Error bars indicate the l.s.d. across 
sowing time x variety interaction for the four replicates.  

 
Figure 9. Plant numbers at maturity for the six industrial hemp varieties sown at three sowing 
times (21 October, 18 November and 8 December) at Hamilton. Error bars indicate the l.s.d. 
across sowing time x variety interaction for the four replicates.  
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Phenology 

Days to harvest generally reduced with the later sowings (Table 4). The dioecious varieties (CFX-2, 
CRS-1 and Katani) matured earlier than the monoecious varieties (Ferimon 12 and Henola). CRS-1 
and Katani matured within the same period as provided with the passport data, but CFX-2 and 
Ferimon 12 matured slightly earlier. Henola matured considerably later at Hamilton than predicted. 

The percentage of male plants at flowering are shown in (Table 5). Male plants were around 30-40% 
for the dioecious varieties, 20% for Henola and less than 1% for Ferimon 12. 

Table 4. Phenology data for the industrial hemp varieties sown at three sowing times at 
Hamilton in 2021. 

TOS Variety Sowing 
date 

Male 
flowering 
date 

Female 
flowering 
date 

Final 
harvest 
date 

Male 
flowering 
(DAS) 

Female 
flowering 
(DAS) 

Final 
harvest 
(DAS) 

1 CFX-2 21 Oct 16 Dec 21 Dec 1 Feb 56 61 103 
2 CFX-2 18 Nov 30 Dec 10 Jan 14 Feb 42 53 88 
3 CFX-2 8 Dec 19 Jan 9 Feb 2 Mar 42 63 84 
1 CRS-1 21 Oct 21 Dec 30 Dec 1 Feb 61 70 103 
2 CRS-1 18 Nov 6 Jan 15 Jan 14 Feb 49 58 88 
3 CRS-1 8 Dec 19 Jan 9 Feb 2 Mar 42 63 84 
1 Ferimon 12 21 Oct 21 Dec 6 Jan 1 Feb 61 77 103 
2 Ferimon 12 18 Nov 27 Jan 3 Feb 2 Mar 70 77 104 
3 Ferimon 12 8 Dec 3 Feb 15 Feb 10 Mar 57 69 92 
1 Henola 21 Oct 21 Dec 12 Jan 1 Feb 61 83 103 
2 Henola 18 Nov 27 Jan 3 Feb 2 Mar 70 77 104 
3 Henola 8 Dec 3 Feb 18 Feb 10 Mar 57 72 92 
1 Katani 21 Oct 11 Dec 16 Dec 1 Feb 51 56 103 
2 Katani 18 Nov 30 Dec 4 Jan 14 Feb 42 47 88 
3 Katani 8 Dec 19 Jan 9 Feb 23 Feb 42 63 77 

Table 5. Percentage of male plants present at flowering for the industrial hemp varieties sown 
at Hamilton in 2021. 

 TOS 1 TOS 2 TOS 3 
CFX-2 42 44 43 
CRS-1 44 41 44 
Ferimon 12 0 0 1 
Henola 30 18 4 
Katani 32 30 45 

 

THC content 

The THC content in the flower heads was below the Victorian THC limit of 0.35% for all varieties 
and at all sowing times (Table 6). Generally, levels were higher for TOS 1 than TOS 2 and TOS 3, 
particularly for CFX-2 TOS 1. This is possibly due to the plants responding differently to changes in 
temperature and light conditions at flowering. However, as only single bulk samples for each variety by 
TOS combination were analysed, the testing of replicated samples across multiple environments would 
need to be conducted to confidently relate changes in THC levels to specific environmental conditions.  
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Table 6. The THC content in the flower heads for the industrial hemp varieties sown at 
Hamilton in 2021. 

Variety TOS THCA % (w/w) THC-D9 % (w/w) Total THC % (w/w) 

CFX-2 1 0.273 0.026 0.265 

CFX-2 2 0.063 0.027 0.082 

CFX-2 3 0.031 0.014 0.041 

CRS-1 1 0.033 <0.010 0.029 

CRS-1 2 0.014 0.01 0.022 

CRS-1 3 0.018 <0.010 0.016 

Ferimon 12 1 0.045 <0.010 0.039 

Ferimon 12 2 0.025 0.01 0.032 

Ferimon 12 3 0.026 <0.010 0.023 

Henola 1 0.119 0.011 0.115 

Henola 2 0.019 <0.010 0.017 

Henola 3 0.033 <0.010 0.029 

Katani 1 0.079 <0.010 0.069 

Katani 2 0.073 0.019 0.083 

Katani 3 0.039 0.016 0.05 

 

Plant height 

Regardless of variety, plants were only about half as tall as reported in their passport data. There was 
a significant difference in plant height between varieties. The monoecious varieties Ferimon 12 and 
Henola were taller than the dioecious varieties (Table 8). Time of sowing and fertiliser treatment had 
no significant effect on plant height. 

 

Grain yield and total dry matter 

Grain yields ranged between 0.31 t/ha and 2.41 t/ha. There was a significant effect of sowing time 
(P<0.001) on grain yield, total dry matter and harvest index, but not on plant height (Table 7). Overall 
grain yields for TOS 1 were less than half the values achieved for TOS 2 and TOS 3, with a general 
trend of increasing grain yield with later sowing times. The harvest index increased with sowing time. 
The in-crop fertiliser treatment had no effect on grain and dry matter yields (Appendix 1). Due to 
delays in acquiring the appropriate foliar formulation, fertiliser was applied either at or after flowering 
and may have been applied too late to achieve a growth response.  

Within the same sowing time, the monoecious varieties (Henola and Ferimon 12) generally yielded 
more than the dioecious varieties, with yields greater than 2 t/ha for TOS 2 and TOS 3 (Appendix 1). 
Total dry matter ranged between 1.32 t/ha and 6.93 t/ha (Appendix 1) and followed a similar trend to 
grain yield, with the TOS 2 and TOS 3 and Ferimon 12 and Henola producing the greatest dry matter 
(Table 8).   
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Table 7. The effects of time of sowing (TOS) on final harvest properties for the industrial hemp 
varieties sown at Hamilton in 2021. Values are the means of all varieties. Letters indicate 
significant differences between sowing times. 

  TOS-1  TOS-2  TOS-3 P value 

Plant height (cm) 60.0 62.7 65.8 NS 

Grain yield (t/ha) 0.65 a 1.78 b 1.88 b <0.001 

Total dry matter (t/ha) 3.02 a 4.98 b 4.76 b <0.001 

Harvest index 0.22 a 0.35 b 0.40 c <0.001 

1000 grain weight (g) 12.3 a 12.2 a 13.8 b <0.001 

Test weights (kg/hL) 50.5 a 50.0 a 52.8 b <0.001 

Oil (%) 28.1 b 26.7 a 28.2 b <0.05 

Protein (%) 21.8 a 23.4 c 22.6 b <0.001 

Table 8. The final harvest properties for the industrial hemp varieties sown at Hamilton in 2021. 
Values are the means of all times of sowing. Letters indicate significant differences between 
varieties. 

 CFX-2 CRS-1 Ferimon 12 Henola  Katani P value 

Plant height (cm) 51.4 a 65.0c 97.4 e 72.6 d 45.8 a <0.001 

Grain yield (t/ha) 1.24 ab 1.43 b 1.92 c 1.81 c 1.05 a <0.001 

Total dry matter (t/ha) 3.60 ab 4.12 b 6.18 c 5.64 c 2.88 a <0.001 

Harvest index 0.33 b 0.31 ab 0.29 a 0.31 ab 0.32 ab <0.001 

1000 grain weight (g) 12.7b 13.7 c 13.7 c 11.5 a 11.2 a <0.001 

Test weights (kg/hL) 50.3 a 50.6 a 53.3 b 50.7 a 49.8 a 0.006 

Oil (%) 28.2 bc 27.8 ab 29.4 c 26.6 a 27.7 ab <0.001 

Protein (%) 22.6 b 22.6 b 21.4 a 21.1 a 24.6 c <0.001 

 

Quality 

Thousand grain and test weights were significantly (P<0.001) greater for TOS 3 than TOS 1 and TOS 
2 (Table 7). The application of in-crop fertiliser significantly reduced test weights (P<0.001; 51.4 
kg/hL and 36.5 kg/hL for nil and plus fertiliser respectively). Oil content was significantly (P<0.05) 
less for TOS 2 than TOS 1 and TOS 3, but protein levels were greater (P<0.001) (Table 7). Fertiliser 
significantly increased protein levels (P<0.05; 23.01% and 23.55% for nil and plus fertiliser 
respectively). Ferimon 12 had the highest test weights and oil percentage. Thousand grain weight was 
also among the highest for this variety, but protein levels were lower (Table 8, Appendix 1). 
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Implications 
Results from the Hamilton IHVT demonstrate differences in the performance of hemp varieties with 
respect to yield, quality, phenology and growth habit. Performance also differed between the sowing 
times. Yields greater than 2 t/ha with high oil percentages were achieved from some varieties at the 
later sowing times, indicating hemp could be a crop option in this environment. These findings 
provide hemp growers with information to guide their decision about which varieties to plant and 
when, to maximise profits in the southern environment.  

 

 

Recommendations  
Initial results are encouraging but are for one year only. The trial will therefore need repeating for 
growers to have confidence in achieving the same results or better in different seasons. Optimising 
agronomy, including sowing time, nutrition requirements and water requirements, will provide further 
benefits with respect to yield, quality and the cost and ease of production. It is recommended that the 
IHVT continues, and separate agronomic experiments are conducted to determine optimal management. 
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Appendix 1 – Final harvest details 
Final harvest details for variety, time of sowing and fertiliser treatments for the Hamilton IHVT 2021-
22 are shown in Table 9. A green-yellow-red conditional formatting gradient has been applied where 
green represents the highest values, yellow the intermediate values and red the lowest values for each 
variate. 

Table 9. Final harvest details for variety, time of sowing and fertiliser treatments for the 
industrial hemp varieties sown at Hamilton in 2021. 
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