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Evaluation of Indian myrrh (Commiphora wightii) landraces for
hyper arid Thar desert
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ABSTRACT

A study was carried out at the research farm of the Central Arid Zone Research Institute, Jaisalmer, during 2005-09
to evaluate 5 landraces of Indian myrrh [Commiphora wightii (Arn.) Bhandari], namely ‘Dantiwara’, ‘Mangaliawas,
‘Kukma-Bhuj’, ‘Bhind-Murena’ and ‘Jaisalmer Local’ in relation to changes in growth behaviour and total phenol
content in 4-year-old planted plants. Out of al the 5 landraces, plant height (197.4 cm), number of branches (9.3), Stalk
collar diameter (62.2 mm), main stem diameter and crown spread (266.5 cm) was recorded significantly higher in
‘Mangaliawas', followed by ‘Jaisalmer Local’, ‘Dantiwara’, ‘ Kukma-Bhuj’ and ‘Bhind-Murend in all the successive
years. Maximum amount of phenol was recorded in ‘Jaisalmer Local’. Hence ‘Mangaliawas', ‘Jaisalmer Local’ and
‘Dantiwara can be used for hyper arid situation at Thar desert.
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Indian myrrh [Commiphora wightii (Arn.) Bhandari], is
a well known herbal plant popularly known as guggal and
belongs to family Burseraceae (APG Il 2003). It is a small
tree that has athick main stem with crooked knotty branches.
It isused in the Allopathic, Ayurvedic and Unani systems of
medicines due to its anti-inflammatory, antirheumatic,
hypocholesteremic, hypolipidemic and antifertility activities
(Satyawati 1991, Tajuddin et al. 1997). Recent studies have
shown that the plant of C. wightii possess anti-cancer activity
(Singh et al. 2007, Xiao and Singh 2008) because of the
presence of oleo-gum resin in its exudates commonly known
as guggal or Indian myrrh or Indian bdellium is the
economically important product of this plant. Unfortunately
the plant C. wightii has become endangered because of its
dow growing nature, poor seed setting, lack of cultivation,
and poor seed germination rate. This plant isincorporated in
Data Deficient category of IUCN’s Red Data list. The plant
is endemic to arid regions of the Thar desert of India and
adjoining part of Pakistan. In Indiait isfound in arid, rocky
tract of Rajasthan and Gujarat. However, in last few decades
there has been a sharp decline in natural population of this
species and there is hardly a commercial cultivation. The
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increasing commercial demand of gum resin excessive and
unscientific tapping for its gum resin by the pharmaceutical
industries and traditional healers resulting in excessive and
unscientific tapping of plants, is putting further pressure on
thisendangered species. This pressure can be reduced through
cultivation of suitable landraces on commercia basisin its
natural habitat. Keeping this view in mind a long-term
experiment was started during January 2001 to identify
comparatively fast growing landraces of C. wightii suitable
for extremely arid situations.

MATERIALS AND METHODS

A field experiment was conducted during 200509 in 4-
year-old planted plants of Indian myrrh [Commiphorawightii
(Arn.) Bhandari] at the research farm of Regional Research
Station, Central Arid Zone Research Ingtitute, Jaisalmer. The
soil was sandy skeletal, calcareous, typic torripsamments in
nature, deficient in organic carbon (0.08% ), available N (6.5
kg/ha), P (215 kg/ha) and K (6.9 kg/ha) with pH of 7.9. The
seedling of promising landraces of C. wightii, viz
‘Dantiwara’, ‘Mangaliawas’, ‘Kukma-Bhuj’, ‘Bhind-
Murena and ‘Jaisalmer Local’ were raised from 6 to 7 mm
thick cuttings in poly tubes during first week of December
2000 and transplanted in first week of February 2001 in the
plot size of 6 m x 8 m with the spacing of 3 mx4 m in
randomized block design and replicated 4 timesin its natural
habitat of rocky and shallow soils.

The data on plant height, number of branches, stalk collar
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diameter, main stem diameter and crown spread was taken
after 4 years of guggal transplanting, and in 5 consecutive
years, viz 2005 to 2009. Since plants produce leaves during
the short rainy season (July—October) though the mature
leaves from the plant were collected in the last week of
October in 2005 to 2009 for analyses of phenol content and
it was estimated in the laboratory of the Ingtitute.

Dried leaves (100 mg) were extracted in 80% ethanol
and centrifuged at 3000 g after heating gently with 5 ml of
80% ethanol and the supernatant was collected. Final volume
of the supernatant was made up to 10 ml with 80% ethanol.
One ml of folin-phenol reagent and 2 ml of 20% Na,CO,
were added to 0.5 ml of supernatant so collected as above
and boiled for 1 min. Optical density of the blue colour so
developed was read at 670 nm. Total phenol was calculated
against the standard curve using pyragallol.

RESULTS AND DISCUSSION

Data obtained in Table 1 revealed that plant height after
4 years of plantation showed maximum in ‘Mangliawas
(197.4 cm), followed by ‘Jaisalmer Loca’ (193.6 cm) and
‘Dantiwara’ (163.6 cm), ‘Kukma-Bhuj’ (120.9 cm) and
‘Bhind-Murena’ (80.2 cm). Same trend in increasing of
height of the plant was observed up to 8 years of plantation.
All landraces provided similar input although they showed
variation among themselves. Variation in plant growth might
be attributed to their genetic make up. However, the genotype
‘Jaisalmer Local’ showed very close and highly significant
relationship with ‘Mangaliwas'.

Regarding number of branches as depicted in the Table
1, showed higher in*Mangaliwas' in all the studied
consecutive years, viz 4 to 8 and all other landraces showed
same trend as plant height but the rate of branch emergence
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was observed very slow in all studied landraces. This might
happen due to the plants was well acclimatized with the
existing habitat. Stalk collar diameter was observed to be
highest in ‘“Mangliwas (62.2 mm), followed by *Jaisalmer
Loca’ (61.5mm) and ‘ Dantiwara (55.8 mm), ‘ Kukma-Bhuj’
(38.0 mm) and ‘Bhind-Murena’ (31.8 mm). Same trend was
observed up to 8 year. Vigour in stalk collar diameter would
be very useful in long-term establishment of the plant because
arid zone is characterized by high wind velocity which may
excavate and break the plant.

Further, main stem diameter also showed the similar trend
as stalk collar diameter with the duration of plant ageing.
Higher collar and stem diameter showed more biomass
partitioning which would be highly useful in successful gum
tapping.

Maximum crown spread was found in ‘Mangliawas’
(266.5 cm), followed by ‘Jaisalmer Local’ (260.5 cm) and
‘Dantiwara’ (165.3cm), ‘ Kukma-Bhuj’ (63.6 cm) and ‘ Bhind-
Murena’ (57.5 cm) inthefifth year of plantation and the same
was maintained up to 8 years but the difference among
‘Mangliawas’ and ‘Jaisalmer local’ is non-significant
(Table 1). More crown spread symbolizing higher trapping
of solar radiation causing higher metabolite formation in the
plant.

Total phenol contents in the leaves of C. wightii varied
with the landraces. ‘ Jaisalmer Local’ had the highest phenol
content followed by ‘Mangliawas', ‘Dantiwara’, ‘ Kukma-
Bhuj’ and ‘Bhind-Murena (Table 2). Highest phenol content
in ‘Jaisalmer Local’ showed more suitability in its existing
habitat by forming metabolites best suited for such fragile
ecosystem of Thar desert. However, phenol content in 3
landraces of C. wightii, such as ‘Jaisalmer local’,
‘Mangliawas and ‘Dantiwara’ showed at par to each other.

Table 1 Plant height, number of branches, stalk collar diameter, main stem diameter and crown spread of
Commiphora wightii landraces as affected by ageing

Landrace Plant height (cm) after years Number of branches after years Stalk collar diameter (mm)
after years
4 5 6 7 8 4 5 6 7 8 4 5 6 7 8
‘Dantiwara 163.6 1722 1852 1926 1968 59 6.3 6.6 70 74 558 637 705 749 784
‘Mangliawas’ 197.4 2093 2325 2454 2530 93 98 102 105 108 622 663 765 822 915
‘Kukma-Bhuj’ 1209 1355 1460 1584 1645 53 54 5.6 59 65 380 422 549 575 622
‘Bhind — Murena 80.2 955 1425 1467 1514 15 19 21 23 27 318 319 332 356 381
‘Jaisalmer Local’ 193.6 2082 2282 2406 2498 91 96 99 103 107 615 645 773 80.2 90.6
CD (P=0.05) 237 247 265 272 276 46 48 49 50 52 131 138 149 153 158
Main stem diameter (mm) after years Crown spread (cm ) after years
‘Dantiwara 356 385 423 475 516 1653 2129 260.8 289.6 302.2
‘Mangliawas 418 440 464 546 585 2665 344.6 3823 401.8 421.7
‘Kukma-Bhuj’ 311 329 422 459 504 636 1145 1556 183.6 205.5
‘Bhind — Murend 150 165 225 284 361 575 832 968 107.3 1264
‘Jaisalmer Local’ 402 425 445 504 546 260.5 3365 360.8 385.5 405.8
CD (P=0.05) 106 110 119 128 137 237 248 266 233 2781
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Table 2 Phenol content from the leaves of Commiphora wightii
landraces as affected by ageing

Landrace Phenol (pg/mg dry weight) after years

4 5 6 7 8
‘Dantiwara 1104 1265 1323 1382 1422
‘Mangliawas 1182 1325 1365 1410 1463
‘Kukma-Bhuj’ 955 1056 1116 1145 1213

‘Bhind-Murena’ 88.9 94.2 994 1046  109.5
‘Jaisalmer Loca’ 1195 1332 1382 1425 1492
CD (P=0.05) 9.6 7.2 6.7 45 7.6

Further, it has been suggested that the plant grown under the
harsh situation produce higher amount of secondary
metabolites for their survival which have great potential in
disease cure (Sinha and Srivastava 1997). Phenol is also
regarded as the growth-controlling compound (Moghadam
et al. 2007) which enables plant to survive in extremely
adverse situation by regulating the growth of plant. Further,
phenols are reported to have multiple biological effects,
including antioxidant activity, anti-tumor, anti-mutagenic and
anti-bacterial properties (Shui and Leong 2002). In such way,
phenol helps the plant to survive in extremely adverse
condition by its free radical scavenging activity vis-avisin
medicinal use. Therefore, phenol content might be useful in
practical purposes in screening for evaluation of survival
tolerance of C. wightii in hyper arid situation.

Thusit is concluded that ‘Mangliawas', ‘ Jaisalmer Local’
and ‘Dantiwara’ would be suitable landrace for hyper arid
situation of Thar desert.
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