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Abstract 
Geographic isolation coupled with human selection of Cannabis sativa L. has given rise to the subspecies 

Cannabis sativa L. subspecies sativa and indica. Plant breeders have cross-pollinated the two subspecies 

sativa and indica which are considered to be Cannabis hybrids. The therapeutic and medical values of these 

subspecies are distinct in their applications for a cannabis consumer. The photo sensitive nature of cannabis 

allows for the manipulation of extending the vegetative cycle for cannabis cultivars that are not native to an 

equatorial climate. With the use of supplemental lighting to achieve a photo-period of 18/6 in Jamaica, the 

objective of the experiment is to determine which of the subspecies produces more biomass production 

vegetating under the same growing conditions in Jamaica. The data shows that despite the landrace sativa 

subspecies having the lowest leaf area index of  83.3 mm2, the photosynthetic capability produced an average 

height of 168.7 cm, 13.7 branches and 129 leaves compared to a height of 143 cm, 8.9 branches and 64 

leaves for indica and a height of 132.2 cm, 6.6 branches and 66 leaves for the hybrid cultivar resulting in 

significant differences (p < 0.05) being observed among cultivars. Therefore, cultivating sativa type cultivars 

in Jamaica and tropical regions may require less energy input in a shorter time frame to achieve greater 

biomass output during the vegetative cycle, which may give rise to the possibility of harvesting greater yields 

with less inputs for the Tropical Ganja Farmer.  
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Introduction 

 
There is still a level of ambiguity surrounding the 

classification of Cannabissativa L. from its 

medical applications, classical botanical 

taxonomy, and chemotaxonomy, DNA profiling 

and legal forms [1]. After the formal description 

of Cannabis sativa Linnaeus in 1753, Lamarck in 

1785 published the description of a different 

species, Cannabis indica Lam. that exhibited 

different morphological characteristics. 
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According to [2,3] who described Cannabis 

sativa L. as tall branched plants, used mainly for 

fiber, seeds and as an intoxicant, while Cannabis 

indica Lam. is a short, densely branched plant 

with firm stem, broad leaflets and high 

psychoactive capabilities. The recognition of 

Cannabis sativa L. and Cannabis indica Lam. as 

separate subspecies is primarily based on 

allozyme allele frequencies, morphological 

differences, different geographic ranges, and 

wild populations have been found within the 

indigenous range of Cannabis, central Asia, the 

northern Himalayas and western China [4]. 

Cannabis is now distributed worldwide from the 

equator to about 60° North latitude, and 

throughout much of the southern hemisphere [5]. 

The diversification of Cannabis occurred 

centuries ago where landrace variants became 

isolated in geographic regions and selected for 

certain traits by human intervention. The 

northern landraces are usually smaller in stature 

and earlier maturing than the landraces from 

more equatorial environments that tend to be 

taller in stature and matures over a longer time 

span when compared to northern landraces [6]. 

These diverse habitats have conditioned a 

colorful and flavorful array of Cannabis varieties. 

In the 1970s and 1980s when prohibition peaked 

globally and Cannabis cultivation was driven 

further underground which led to the advent of 

hybridized cultivars. The cross-fertile nature is 

responsible for the inter-mixing of global 

indigenous cultivars that are responsible for the 

resin-coated inflorescences of the indica to the 

enjoyable uplifting cerebral effects of sativa 

cultivars. The cross pollinating of indica and 

sativa type cultivars has given rise to hybrid 

cultivars where they are perceived to bring out 

the best of both worlds within a single cultivar. 

Cannabis breeders have developed a virtually 

limitless selection of cultivars to choose from [7]. 

Jamaica amended the Dangerous Drugs Act in 

2015 which saw introduction of several changes 

to the law as it relates to cannabis. The Cannabis 

Licensing Authority (CLA) was established for 

the purpose of enabling a lawful, regulated 

cannabis industry for medical, therapeutic or 

scientific purposes [8]. The island of Jamaica, 

known globally for its ganja culture now 

possesses the opportunity to construct a legal 

cannabis industry by cultivating and processing 

the raw materials into value added commodities. 

Choosing the cultivars best suited for Tropical 

cultivation in Jamaica could see sustainable 

agriculture production by optimizing the use of 

non-renewable energy and natural resources by 

integrating natural biological systems for the 

benefit of achieving greater economic returns [9]. 

The objective of the experiment was to determine 

which of the subspecies can produce greater 

biomass under the same growing conditions and 

vegetation period in Jamaica’s equatorial 

climate. 

 

Materials and Methods 

 
Source of planting material 

 

Three cannabis cultivars were selected for 

germination (indica, sativa and hybrid). The 

indica, Big Bud seeds were acquired from seed 

company Sensi Seeds, Oudezijds 

Achterburgwal 150, 1012DV Amsterdam, The 

Netherlands [10]. The hybrid, Sugar Pine seeds 

were acquired from the seed company Flying 

Dutchman Gardens, Oudezijds Achterburgwal 

131, 1012DT, Amsterdam, The Netherlands 

[11]. The landrace sativa is an heirloom cultivar 

collected in the Commonwealth of Dominica 

from a traditional ganja farmer located in the 

Jaco Flats region of Belles. After the successful 

germination of 5 seeds per cultivar, the 

seedlings were transplanted into 6-inch plastic 

pots with a commercial germination mix 

(Lambert LM-18 Organic Germination 

Mixcomprises of sphagnum peat moss, calcitic 

limestone, dolomitic limestone, organic wetting 

agent and organic slow release fertilizer). The 

seedlings were exposed to Hydrofarm FLT44 

System Fluorescent Grow Light, with lumens 

of up to 10,000 lux for 18 hours per day. The 

seedlings were watered regularly and fertilized 

with (seaweed pellets 12-6-12) compost tea at 

pH 6.5, 1.5 ppm and allowed to grow in the 

vegetative state for a period of 10 weeks with 

pruning of the apical shoots every two weeks to 

https://doi.org/10.36811/ijpsh.2020.110020
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increase lateral growth. Subsequently, the 15 

plants, 5 each from the three cultivars were 

placed in a flowering room at 18 -27 °C and 

relative humidity of 40-50%where they were 

exposed to 12 hrs of Vivosun 1000-Watt High 

Pressure Sodium Grow Light Blub High fitted 

Vivosun 1000-Watt UL Listed Dimmable 

Electronic Digital Ballast for a period of 2 

weeks to determine the sex of the plants.  

 

Asexual propagation 

 
Once the sex of the plants was determined the 

male plants and hermaphrodites were culled. 

One female plant was then selected from each 

cultivar and placed under hydro farm FLT44 

System Fluorescent Grow Light, with lumens 

of up to 10,000 lux for 18 hours per day where 

15 cuttings were removed from each plant for 

asexual propagation. A total of 45 cuttings were 

exposed to hydro farm FLT44 System 

Fluorescent Grow Light, with lumens of up to 

10,000 lux for 18 hours per day, allowed to 

develop roots aeroponically for 10 to 14 days 

and harden for 14 days until 4 new apical nodes 

are wproduced. 

 

Vegetative growth 

 
Upon successful root development, the 45 

asexually propagated plants from 3 cultivars 

were transplanted into 6-inch plastic pots and 

placed in green house for 2 weeks exposed to 

hydro farm FLT44 System Fluorescent Grow 

Light, with lumens of up to 10,000 lux for 18 

hours per day until four new were produced. 

Subsequently, the 45 asexually propagated 

plants were transferred to 14-inch plastic pots 

with (Lambert AFM-3 All Purpose Mix 

comprises of sphagnum peat moss, calcitic 

limestone, dolomitic limestone, organic wetting 

agent and organic slow release fertilizer), 

placed in the greenhouse (temperature 25-36 °C 

and 60-75 % relative humidity) where they 

were exposed to 18 hours of light per day (11 

hours of natural light and 8 hours of Vivosun 

600-Watt Metal Halide Grow Light Blub High 

fitted Vivosun 600-Watt UL Listed Dimmable 

Electronic Digital Ballast, natural light 6am to 

4pm and Metal Halide supplemental lighting 

from 4pm to 12pm) for a period of 6 weeks. The 

plants were all fertilized with 2000 ml of 

(seaweed pellets 12-6-12) compost tea at pH 6.5 

and 2.5ppm twice by-weekly and watered 1000 

ml of water daily. No pesticides or fungicides 

were applied during this phase of the life cycle. 

Data collection 

Every week the height of each plant was 

measured from the base of the soil to the apical 

node, the number of leaves and number of 

branches of the main stem. After 6 weeks of 

vegetative growth 10 photosynthetic palmately 

compound leaves (fan leaves) were removed 

and the average leaf area index was determined 

for each cultivar. 

 

Statistical analysis 

 

The experiment was replicated by using 

asexually propagated plants from the same 

mother plants as the previous experiment for 

maintenance of same genetic stock. Analysis of 

variance (ANOVA) was conducted and 

expressed at the means of ±SD and analyzed 

statistically by SPSS Version 19. In all cases, 

significant differences were defined as those 

with P<0·05. 

Results and Discussion 

The initial height (Figure 1) of 32.65, 25.15 and 

18.75 cm respectively for sativa, indica and 

hybrid upon transplanting into 14-inch pots did 

not vary significantly. Within the first couple 

weeks of vegetative growth a similar trend was 

observed for the three cultivars; the sativa 

cultivar had a height of 68.8 cm, while the 

indica and hybrid cultivars had heights of 51.1 

and 44.2 cm respectively. A significant 

difference in plant height was recorded for the 

sativa cultivar where an increase of 35.1 cm 

growth was achieved from week 2 to week 3 

was observed. The difference in height 

observed for indica and hybrid cultivars 

https://doi.org/10.36811/ijpsh.2020.110020
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between week 2 and 3 was 17.8 and 21.3 cm 

respectively. The sativa cultivar continued to 

increase significantly to heights of 124.6 and 

145.7 and 168.7 cm for week 4, 5 and 6 

respectively (Figure 2). The hybrid cultivar 

increased to heights of 87.2, 101.7 and 143 cm 

and the indica cultivar to heights of 79.6, 91.9 

and 132.2 cm for weeks 4, 5, and 6 respectively 

(Figure 2). There was no significant difference 

in the number of leaves (Figure 3) recorded for 

the first couple weeks of 40,22 and 24 

respectively for sativa, indica and hybrid 

cultivars. The sativa cultivar increased 

significantly for weeks 3, 4, 5 and 6 achieving 

a total number of 129 leaves. The indica and 

hybrid cultivar did not vary significantly for 

weeks 3, 4, 5 and 6, total number of leaves 

recorded were 64 and 66 respectively for indica 

and hybrid. There was no significant difference 

in the number of branches (Figure 4) observed 

for the first 3 weeks of vegetative growth. After 

three weeks the number of branches for the 

sativa, indica and hybrid were 13.7, 8.9 and 6.6 

respectively. There was a significant difference 

for the sativa cultivar during weeks 4 and 5, 

with an average number of 16.9 and 19.4 

branches respectively when compared to the 

indica and hybrid cultivars with average 

numbers of 9.8 and 12.4, 9.4 and 12 branches 

respectively. After 6 weeks vegetative growth 

the sativa cultivar displayed 22.5 branches, 

while the indica and hybrid had 17.4 and 16.5 

branches respectively. There was a significant 

difference observed for the leaf area index 

(Figure 5) of the indica cultivar of 128 mm2 

when compared to sativa and hybrid cultivars of 

83.3 and 90.83 mm2 respectively (Figure 6). 

The vegetative stage of the cannabis life cycle 

is directly related to the quantity of 

inflorescence clusters produced upon harvest 

[12]. The cannabis spp. is a quantitative short-

day plant, the flowering cycle can be induced 

by alternating the photo-period from a long day 

(18/6) to a short day (12/12) [13-15]. The 

Caribbean being situated in the Tropical region 

of the world where a stable photoperiod of 

(12/12) is observed throughout the year, would 

allow for the induction of the flowering cycle of 

cannabis cultivars prematurely. It is generally 

believed that cannabis is indigenous to the 

temperate parts of Asia, after the seeds 

germinate during the spring season and the day 

length begins to increase throughout the 

summer then the plants are allowed to vegetate 

[2,16]. Once the summer solstice has been 

achieved and the day length begins to decrease 

cannabis would begin to enter and complete the 

flowering stages before the frost arrives during 

winter. Therefore, cultivating cannabis in a 

tropical region, cultivators would have 

difficulty maintaining the vegetative stage and 

often time results in the cannabis plants 

entering the flowering stage prematurely 

compromising the yield per plant. By extending 

the photo period with supplemental lighting the 

cultivator can extend the vegetative cycle to 

achieve more biomass production which is 

directly related to the potential yield per plant. 

In a Tropical climate flowering cannabis can 

occur consistently and simultaneously 

throughout the year once the plants are exposed 

to an uninterrupted 12 hr dark cycle daily. The 

results have demonstrated the cultivation of the 

three cultivars investigated in Jamaica’s 

Tropical climate with supplemental lighting 

having a direct influence on the rate biomass 

production observed during the vegetative 

cycle. The Cannabis sativa L. species is 

considered to be a polymorphic subspecies 

which differ in their phenotypic characteristics, 

chemical profile and developmental rates [17-

20].  The plasticity of cannabis has been long 

recognized, but not completely understood as it 

is known cannabis cultivars grown under 

different latitudes, environmental conditions 

and habitat types will all influence the 

morphological and phenotypic characteristics 

[21,22]. The natural evolution of selective 

biotic pressures has resulted in various 

physiological requirements for biomass 

accumulation during the vegetative cycle [23]. 

Landrace cannabis cultivars possess genetic 

integrity achieved over long generations of 

breeding due to natural selection and human 

intervention that will allow the cultivar to be 

best suited and adapted for their environmental 

https://doi.org/10.36811/ijpsh.2020.110020
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conditions with distinct physiological and 

morphological characteristics [24]. According 

to [25], the subspecies sativa is native to South 

Asia such as Myanmar and Thailand, making it 

better suited to be exploited for production in 

the tropical regions of the world. Whereas, the 

subspecies indica originated from Afghanistan, 

Pakistan and Kazakhstan making it adapted for 

temperate cultivation [6,27,26]. Study on 

photosynthetic rates of plants from tropical and 

temperate origins observed a significant 

difference in the photosynthetic rates of the two 

populations except for temperate plants grown 

under temperate conditions. Despite the 

landrace sativa cultivar possessing the smallest 

leaf area index it was able to produce greater 

biomass when compared to the indica and 

hybrid cultivars examined. The physiological 

and morphological adaptations of the sativa 

cultivar to accumulate greater biomass 

production over the same period of time under 

the same conditions may allow for greater 

yields harvested from sativa type cultivars with 

less inputs when compared to indica and hybrid 

cultivars. The photoperiod and temperature are 

two environmental stimuli which are dependent 

on climatic conditions which directly influence 

the photosynthetic rates and ability for biomass 

production [28] reported a Mexican variety of 

cannabis to have a relatively high 

photosynthetic rates at temperatures up to 30C. 

The rate of photosynthesis is one of the 

physiological responses that can be influenced 

by temperature, the selection of suitable 

cultivars for various environmental conditions 

will provide for better productivity and 

economic returns of cultivating cannabis as an 

horticultural commodity [29-31]. 

 

 
 

Figure 1: Height (cm) of Cannabis cultivars per week. 

 

 
Figure 2: Photograph showing the indica, hybrid and the landrace sativa after six weeks of vegetative 

growth. 
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Figure 3: Number of leaflets produced per plant for Cannabis cultivars per week. 

 

 
 

Figure 4: Number of branches produced from the main stem of Cannabis cultivars per week. 
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Figure 5: Photographs showing the fan leaves of the three cultivars indica, hybrid and the landrace 

sativa. 

 

 
 

Figure 6: Average leaf area index (mm2) for Cannabis cultivars after 6 weeks of vegetative growth. 

 

Conclusion 

The use of supplemental lighting for extending 

photoperiod in an equatorial climate is a 

practical solution for preventing the premature 

induction of the flowering cycle for Cannabis 

sativa L. The wide variety of cannabis seeds 

available on the international market has 

allowed breeders and growers to constantly 

create, develop and cultivate cannabis cultivars 

with varying euphoric and psychoactive 

capabilities for medical, recreational and 

sacramental purpose. The plasticity of cannabis 

as a horticultural commodity, colonizing the 

globe by forming an intrinsic relationship with 

humans has demonstrated physiological and 

morphological adaptations for growing in 

various climatic and environmental conditions. 

The cultivation of sativa cultivars in an 

equatorial climate appears to have an advantage 

to the rate of biomass production during the 

vegetative cycle compared to indica and hybrid 

cultivars. Therefore, a Tropical farmer 

equipped with sativa type cultivars may have 

the possibility of achieving greater yields 
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consistently with less input cost compared to 

indica type cultivars. Further investigations into 

the processes associated with the physiological 

development of cannabis plants and the 

potential yield production associated with 

various cultivars from different geographic 

origins will provide for greater clarity for 

cultivar specific cultivation.  
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