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Albinism in plants is characterized by partial or complete loss of chlorophyll pigments and 
incomplete differentiation of chloroplast membranes. This is a very common problem encountered 
in interspecifi c crosses and tissue culture experiments including anther culture and generation of 
doubled haploids. This impairs photosynthesis and the plants eventually die at a young stage without 
reaching maturity. Environmental conditions such as light, temperature, media composition and 
culture conditions may key factors in determining the frequency of albino plant formation. This short 
communication reports the fi rst instance of albinism recorded in Prinsepia utilis Royle. An albino 
seedling was observed during the standardization of nursery techniques. 

ABSTRACT

Introduction
Some wild plant species have the potential to enhance livelihood by providing 

alternatives to important raw material, thus bridging the gap between demand and 
supply. Wild plants have been used by traditional people since ages. Prinsepia utilis 
Royle one of them. Prinsepia utilis Royle (Family Rosaceae), commonly known as 
Bhekal. Bekhali, bekoi, Jhatlu etc. is a valuable edible wild species with immense 
economic value in the remote regions of Garhwal Himalaya [1]. It is a moderate-
sized underutilized deciduous shrub widely distributed in the Himalayas at 1000-
3000 msl., occurring frequently in open, sunny and dry places, rocky talus slopes, 
roadsides. In Deodar and Deodar mixed forest. It is also reported to colonies the 
degraded areas in Garhwal Himalayas [2]. The species could therefore be useful for 
reclamation of vast tracts of degraded hills in the Himalayas [3]. Geographically the 
whole genus of Prinsepia is confi ned primarily to continental eastern Asia. Its area 
of distribution ranges from western Pakistan and S.W. India to southern and central 
China, E. Magnolia, Russia, Manchuria and Korea [4]. Plant leaves are a very good 
source of fodder [5]. In past century plant is widely accepted among local people 
for its oil yielding seed kernel. Oil of this is species is a second major source of 
edible oil in the village of Urgain valley and contributed about 31% of total edible oil 
requirement. This amounts to annual utilization of 4076 litre, which is equivalent to 
Rs. 132048.00 (US $ 4260) per year. The total labour cost for oil extraction amounts 
to Rs. 55012.00 (US$ 1775) per year approximately. Thus, oil production provides 
a net profi t of 77035.00 (US $ 2485)/year [1]. The oil has rubefacient properties, it 
is applied externally in for treatment of rheumatism and muscular pain resulting 
from fatigue [6]. The seed-cake paste is applied for the treatment of ringworm or 
eczema and hot oil cake provide relief in stomach aches [7]. The oil obtained from 
seeds is also suitable for biofuel [8].
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A-Normal seedling, B-Albino seedling

Besides all these commercial, socio-economical, 
medicinal, and ecological values, this plant is also considered 
to be holy and used for worship, the twigs of the plants are 
used to off ering in hawan-pooja in Jaunsar -Babar region. It 
is believed that this plant can keep away the evil spirits [9]. 
The plant bears white cream-colored fl owers, which blooms 
through January to March, the fruiting in plant lasts from 
April to June. Fruit is single-seeded, oblong, berry’s, with 
fl eshy edible Mesocarp. This paper reports the fi rst instance 
of albinism recorded in this species. An albino seedling was 
observed during the standardization of nursery techniques. 

Review of Literature
The term albinism derived from the Latin word “Albina” 

which means “white”. Albinism is defi ned as a lack of 
pigmentation, but it can take various forms depending 
on the severity of pigments loss as well as the nature of 
missing pigments. Habitat conditions such as available 
light, temperature, moisture and media may determine the 
frequency of albino plant formation [10]. Previous studies 
conducted on albino, occurrence in various forestry and 
agricultural species such as Bambusa arundinacea, oil palm, 
Eucalyptus, Zea mays, Artocarpus etc. reveal that the seeds are 
the main factor that contributes a lot. While referring to the 
reports and studies carried out the following salient point on 
albino formation in various species are noted. Albinism is 
governed by a single recessive gene and the trait is expressed 
only when it is in homozygous recessive (aa) condition [11]. 
Besides mutation, whether induced or spontaneous, albino 
seedlings may be produced either by selling of an albino 
carrier [12]. In both cases, the results may be depicted as 
follow.

AA (1) Aa (2) aa (1)

where, A = Dominant, a = recessive

The phenotypic ration of 3:1 for pigmented and albino 
plants in Elaeis guinensisn (Nigerian oil palm) [13]. The 
albinism in oil palm is controlled by a single recessive 
gene, also [14] observed, albino Melocenna baccifera did 
not germinate naturally, but germinated to a fair degree 
when sown in large polybags. Few seedlings were albinos 
that grew to 60-75cm height and died within 1-2 months. 
Tests with fruits of Melocenna bambusoides gave one albino 
seedling which suggests that the trait is governed by a single 
recessive gene which may be the result of inbreeding. 400 
seeds of Dendrocalamus strictus exhibiting 87% germination 
produced one albino seedling which did not survive beyond 
the 4-leaf stage [15] and concluded that the albinism in 
D. strictus is expressed by a single recessive gene. Several 
albino seedlings vary, depending on the extent of natural 
selfi ng, maturity of albino carriers, reduced population size, 
high degree of inbreeding reduction, heterozygosity and 
spontaneous mutation [16]. From 11 diff erent red Mangrove 
trees of Rhizophora mangle, heterozygous for albinos were 
pigment fi ngerprinted by HPLC/diode array spectroscopy 
[17]. The majority of albino genotype were defi cient in 
pigments of chlorophyll, xanthophylls and carotenes. 
Five diff erent chemical phenotypes were distinguished. 
In red Mangroves, genetic load due to homozygosity for 
chlorophyll defi ciency follows Muller’s mutation loci made 
by many diff erent loci. The average load contribution is 1.3 
× 10.4 homozygous albino off spring per locus. Albinism in 
animals occurs when an individual member of a species 
inherits a mutated gene from both parents that interferes 
with their body’s ability to produce melanin. When it comes 
to animals, the most obvious trait among those with albinism 
is pale white skin, hair, plumage, fur, scales, etc. The same 
mutation that aff ects the skin also aff ects the blood vessel 
pigments in the eyes, making them appear red or pinkish in 
color rather than white.

Work Carried Out and Observations
In the present study, mature and healthy seeds of P. utilis 

were collected from Chakrata Forest Division, Dehradun 
(30°41’32.69 N,77°52’ 19.39E) from diff erent bushes based on 
altitudinal gradients (elevation 2216.01-3103, 1329.01-2216, 
442-1329 msl) and experiment was carried out in Nursery at 
Forest Research Institute, Dehradun. The seeds were sown 
in nursery bed prepared with the mixture of soil, sand, and 
FYM, mixed in 1:1:1 ratio. The seeds were raised during May 
2018. The germination of seeds commenced from 7 to 10 
days after sowing. Out of 3600 sown, 2609 seeds germinated 
(72% germination) only 1 seedling (0.038%) were showed 
albinism. This seedling was marked for further study 
and comparison with a normal seedling. Albino seedling 
survived up to one month after germination with upward 
leaves and normal growth, after one month of growth, the 
plant started drooping, in the second month it was uprooted 
and compared with normal plant for the growth parameters 
(Table 1). This seed was collected from 1329 to 2216 m 
altitude (seed is identifi ed with altitude only but not with the 
plant as the experiment was not pre-viewed earlier).
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The average percentage of albinos worked out to 0.038%. 
Growth data of albinos from germination point (May 2018) 
to 18-6-2018 is given in table 2. 

This albino seedling stopped growing further from the 
second month after germination and now it was slowly 
getting withered to die as noticed in 2nd week of June.

Discussion
The occurrence of an albino seedling has been reported 

in this case study, which is the fi rst report in this plant. 
Natural occurrence of albinos is rare among plant. The 
past researcher also reported this phenomenon from many 
other forestry and agricultural species, some of them are 
Pterocarpus santalinus [18], Azadirachta indica [19,20], 
Bombax ceiba [21], Tamarindus indica [22], Eucalyptus 
camaldulensis and E. terticornis [23], Slash pine [24]. Albino 
seedlings do not have any economic value. However, such 
mutant may be an important material for functional studies 
and may lead to gene discovery. According to Mendelian rule 
if the mother plant is heterozygous (Aa) it produces a greater 
number of albino off spring. In the present case, the exact 
reason for albinism is not known. 

Conclusion
Though, such seedlings can be used as genetic markers 

for the estimation of natural selfi ng in a species. It is an 
important observation of breeder interest and further 
studies are required to ascertain the frequency of albino.
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Table 1: Number of seeds sown, germinated and albinos in Prinsepia utilis nursery raised in May 2018.

Altitude (msl) No. of seeds sown No. of seeds germinated Germination % No. of albinos noticed Albinos seedlings %

2216.01-3103 400 372 93 0 0

1329.01-2216 2800 2092 91.75 1 0.047

442-1329 400 336 84 0 0

Table 2: Data of albinos from germination point (May 2018) to 18-6-2018.

Type of seedling Shoot length Root length Collar diameter No of leaves Remark

Normal seedling 10.5 8.9 1.45 8 Normal growth and healthy

Albino 5.6 7.0 1.64 6 Abnormal growth and pale whitish


