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Artemisia glauca  Pall. ex Willd. – an unexplored shrub of immense economic value

Gazala Jaffri Mir, Uma Bharti, Rinchen Gurmet and Namrata Sharma*

Department of Botany, University of Jammu- 180006

*e-mail : phyllanthus@rediffmail.com

Received: 11.07.2016; Revised: 25.10.2016; Accepted: 01.11.2016; Published online: 01.01.2017

ABSTRACT

Present work is based on the details of morphological and reproductive features in a hiterto unexplored species of genus Artemisia 
glauca Pall. ex Willd., abounding Jammu province of Jammu &Kashmir, India. A. glauca forms distinct populations in the sub-
temperate areas of the state and is economically relevant as a spice, flavouring agent and source of essential oils.  A. glauca 
belongs to section Dracunculus; a group peculiar in having functional monoecy. Species is a rhizomatous perennial shrub which 
perennates in winter through a rootstock that sprouts in the month of March-April. Each rhizome produces 1-5 offshoots/season 
which are green, herbaceous and grooved. The flowers are borne in panicled racemes terminating into heads. Each inflorescence 
is heterogamous and bears 19-34 florets which are either female or functionally male. Fruit is cylindrical achene enclosing the 
seed without a pappus. Seed is ridged brown, oblong (1-2mm long) with a narrow base. Low fruit and seed set is observed in open 
pollinated plants of the species (21.1+ 4.02). Selfing reduces it drastically. Seed set in bagged inflorescences averages 5.19% only.
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The origin of genus Artemisia L. based on fossil data, is in essential oils were acetylene derivatives of capillene (11-60%) 
the semi-arid steppes of the temperate Asia during mid and benzyl diacetylene (1-31%). Inspite of the usefulness of 
Cenozoic, that is around 20 million years ago (Wang 2004). In this tarragon, it is ill defined. Thus any new information 
fact, Central Asia is considered as main centre of speciation dealing with the phytography of this species either from 
and diversification of the genus, from where it is supposed to morphological or reproductive stand point is to be welcomed. 
have expanded towards the Irano-Turanian, Mediterranean 

 MATERIALS AND METHODS 
and North American regions (Pelliceret al. 2011). This genus 

Plant material-Plants of A. glauca were tagged in with around 500 species is one of the richest and most widely 
Poonch, Rajouri and Kishtwar areas of Jammu and Kashmir distributed of the several genera in the tribe Anthemideae of 
state. The young vegetative plants were collected and Asteraceae (Kreitschitz and Valles 2003).
transplanted in the Botanical Garden, University of Jammu. Comprehensive work is published on the cytology, 
The detailed description of various reproductive organs were taxonomy, chemistry, distribution and the economic and 
recorded. Morphological features (height, number of shoots medicinal uses of many species of genus Artemisia (Torrel et 
per plant, average leaf length, length of inflorescence, total al. 1999, Ling 1995 Bremer 1994,Kaul and Bakshi 1984, 
number of florets per inflorescence and length of opened Zinczuket al. 2007,Anissuzzamamet al. 2007, Sapkota 
florets) were recorded. Floral structure including pistil length, 2008,Eneet al. 2009,Luijtenet al.1996,Bagchi and 
size of stigma and length of anthers was studied.Kumar1997,Weinedel- Liebau 1928, Pelliceret al. 2007a, 

The field photography was done with the camera Sony b,Taburet al. 2012 and Jabeenet al. 2012). Most of the species 
DSC – H10 and stereomicrography was done using Nikon of the genus are however still in oblivion for studies on their 
SMZ-800 microscope. The number of pollen grains per anther reproductive biology. Artemisia glauca Pall. ex Willd. is one 
were counted in a drop of 1% acetocarmine. Ovules were such species. 
counted by carefully dissecting out the individual ovaries with A. glaucais reported to occur in regions of Siberia, 
the help of fine and sharp needles. Pollen/ovule ratio was Mongolia and Western Himalayas(Kaul and Bakshi 1984). 
calculated at capitulum level by using the equation.Ukraine, U.S.A., Russia, Europe and Lithunia also have 
Pollen/ovule ratio = Average pollen output ×  Average number distribution of this species (Crop Wild Relative Information 

     /disc floret              of disc floretsSystem. PGR Forum). In India this species is reported from 
             / capitulumJammu and Kashmir; in lower Manda, Banihal and Kashmir 

(Kaul and Bakshi 1984). Our surveys have reported the Average number of ray florets 
species in Poonch, Rajouri, Kishtwar and Kud areas (Mir et al. / capitulum
2015). It is found growing on barren sandy soils as weed in 

Dimension of both pollen and ovule were taken with the help uncultivated areas, such as waste places and roadsides.
of calibrated ocular and stage micrometer. Species is reported to have multiple uses as it is used as a 

spice, flavouring for salads and in manufacture of tarragon 
Pollen viability was determined by : vinegar (Seidemann 2005). Studies on composition of 
(a) Stainability test in 1% acetocarmine.,essential oil from A. glauca growing in Southern Siberia have 
(b) Enzyme assay in a drop of 0.5% of 2,3,5- triphenyl also been carried out (Polyanskaya et al. 2007). More than 60 

tetrazolium chloride (mixture comprising of 0.5 g of TTC, oil components consisting of 99.0-99.7% of the volatile 
10g of sucrose and 100 ml of distilled water) taken on a substances were identified by GC-MS by comparison of full 
clean glass slide.   mass spectra and retention times. The main components of 
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(c) Pollen germination in different concentrations of 5-80% Reproductive growth
sucrose solution on a glass slide and incubated in a (a) The inflorescence- The flowers are born in panicled 
humidity chamber for 24 hours. The pollen grains racemes terminating into subglobose heads (Fig. 1c). 
producing pollen tubes were treated as viable pollen These are laxly arranged on branches. The flower heads 
grains and d) Fluorochromatic Reactions (FCR) test- are stalked and protected by involucral bracts which are 2-
Ready to dehisce anthers were squashed in a drop of seriate, outer ones being very small while the inner ones 
saturated solution of fluorescein diacetate in acetone, and are oblong, obtuse, scarious, glabrous and persistent. 
observed under fluorescence microscope. Pollen grains Number of inflorescences is 11-34 per branchlet. Capitula 
that fluoresce in UV-light were considered as viable and are heterogamous and small in size (1-4mm wide). At the 
those that were deformed and did not fluoresce were bud stage, these heads are green in colour but they turn 
considered as non-viable. yellowish green on maturity. Flower number per capitula 
Percentage viability of pollen grains was calculated as:

varies between 19-34. These are found growing densely 
  No of viabble pollen grains      on the central part of the receptacle.

% viability  =  =  × 100 (b) The flower- On an average, single capitulum contains No of non-viabble pollen grains
11.56±0.61 ray and 15.96±1.23 disc florets. Ray florets 

Fruits and Seed set- are present on the periphery of the head and are green in 
(a) On open pollination: The plants growing open in the field colour. These are pistillate with filliform corolla enclosing 

were observed for fruit and seed set. Number of a single pistil. Each pistil consists of two fused carpels, 
flowers/capitulum, number of fruit set/capitulum and solitary style and bifid stigma. Stigma with single or three 
number of seed set/capitulum were counted for these lobes are also present.
plants. The hermaphrodite disc florets occupy the centre of each 

Percentage fruit and seed set on open pollination was head. Each comprises of five syngenecious stamens and a 
calculated as under: pistil (Fig. 1d). Anthers are long, dithecous, epipetalous, 
% age fruit or seed set/head =  

basifixed and introse; long bristles are present at the tip of 
anthers. These syngenecious anthers 0.93-1.61 mm long form 

(b) On unassisted selfing: Seed set on unassisted selfing was a tube which surrounds the style. Pistil here is represented by 
checked by bagging several inflorescences (5) on a branch stigma and style only; the ovary is either absent or rudimentary 
with a butter paper of appropriate size. These were later (Fig. 1e). The stigma is discoid and papillate with two 
checked for fruit and seed set by geitonogamous pollination stigmatic lobes appressed to each other; these lobes rarely 
using the above mentioned formula.

spread. Disc florets though apparently hermaphrodite are thus 
functionally male. Capitula in A. glauca can thus be regarded 

RESULTS AND DISCUSSION as functionally monoecious - a sex expression reported rarely 
in Compositae (Lloyd, 1972). The root system-A. glaucais a rhizomatous perennial 

Glandular trichomes are present on the corolla tube of shrub spreading locally mainly by rhizomes (Fig. 1a). 
both disc and ray florets. Each trichome has a 10-celled However depending upon the geographical conditions, it 
biseriate structure comprising of two stalk cells, two basal might reproduce from seeds also. The rhizome is light brown 
cells and three pairs of secretory cells (Fig. 1f).in colour, varying between 0.5-2cm in diameter and branching 
(c) Pollen output and pollen- ovule ratio-Pollen grains are at nodes. The rhizomes remain in upper 15-30cm of the soil 

smooth walled, spherical and aperturate (3 porate). Pollen and form extensive underground network. New offshoots 
production per anther is 1612.05±233.04. As each disc sprout from these root stocks in each successive season and the 
floret has 5 anthers, pollen production per flower is cycle is repeated. It is difficult to pull out intact rhizomes as 
8060.25. As single ray pistil has the ovary containing a they get easily ruptured so no measurements of total length 
single ovule, pollen-ovule ratio per capitulum thus could be obtained.
averages 11128.16:1. In some populations of the species, The shoot system-The density and vigour of the underground 
pollen dimorphism is seen. Large and small sized pollen root stock determine the number of offshoots produced. The 
are present. 1353.67 ± 176.99 (121-2320) large and offshoots are green herbaceous initially but turn grooved and 
649.93 ± 119.69 (128-1619) small pollen are present per greyish on maturity. On an average 1.83±0.35 (1-5) offshoots 
anther in such plants. The large sized pollen has an are produced per rhizome per season. The offshoots are highly 
average diameter of 92.37µm ± 1.69 (85.3 - 106.6µm) branched and reach upto a height of 1.54m±0.33. The leaves 
whereas the smaller ones are 52.57 µm±2.64 (31.98-are green and bear silvery white wooly hair on both the 
63.90µm) in diameter. The number of these large and surfaces. The leaf size varies with plant height, descending in 
small sized pollen varies with the time of flowering. At order from bottom to top. The lower leaves are spatulate with 
the onset of flowering large sized pollen are more in serrated margins however the middle to upper leaves are linear 
number. However the end of flowering season is marked to lanceolate, 1-2 pinnatifid lobes generally trifid (Fig. 1b). 
by increase in number of small pollen grains.The average leaf length varies between 0.6-9.5cm.

     The data generated were subjected to statistical analysis. 

                                                         Total fruit or seed set/inflorescence

Total number of ray florets/inflorescence x Total number of ovules /ray floret
X 100
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Table 1–Morphometric parameters of capitula and florets in Artemisia Percentage stainability as estimated by 1% acetocarmine 
glauca.averages 65.67%±13.09 (13.57-93.47%) (Fig. 1i) and by 
S. Character Artemisia glaucaFluorscein diacetate it averages 55.44% ± 17.49 (6.25 - 
No.

92.31%) (Fig. 1j). 
1. No. of offshoots/plant 1.83 ± 0.35*(d) The fruit and seed-The fruit of wormwood is a cylindrical 

(n = 30) (1-5)**
achene enclosing the seed without a pappus (Fig. 1h). It is 2. Plant height (m) 1.54m ± 0.33*
dry indehiscent, one seeded fruit developed from a (n = 30)   (0.7-2.45m)**
bicarpellary, syncarpous, inferior, unilocular ovary. 3. Length of leaf (cm) 4.06cm ± 0.38*

(n = 50) (0.6-9.5cm)**Seeds are ridged brown, 1-2mm long (Fig. 1k). Very low 
4. Total no. of inflorescences/ branchlet 49.13 ± 16.42*seed set is observed on both open and bagged 

(n = 30) (11-154)**
inflorescences. On open pollination, it averages 5. Length of inflorescence(mm) 3.57mm ± 0.55*
21.10%±4.02. While on bagging it declines averaging (n=50) (2-5mm)**
only 5.19%±3.23 (0-31.74%). All the seeds formed in 6. Breadth of inflorescence(mm) 2.28mm ± 0.42*

(n=50) (1-4mm)**bagged inflorescences are shrivelled while on open 
7. No. of florets / inflorescence 27.74 ± 1.47*pollination majority of the seeds formed are healthy.

( n=50) (16-36)**
8. No. of ray florets/ inflorescence 11.56 ± 0.61*

(n=50) (7-17)**
9. No. of disc florets/ inflorescence  15.96 ± 1.23*

(n=50) (9-23)**
7. Length of opened ray floret (mm)   2.04mm ± 0.09* 

(n=50) (1.35-2.93mm)**
8. Length of opened disc floret(mm)   2.05mm ± 0.15*

(n=50) (1.7-2.72mm)**
9. Length of stigma in ray florets (mm) 0.67mm ± 0.44*

 (n=50) (0.34-1.33mm)**
10. Length of ovary in ray florets (mm)  0.55mm ± 0.02*

(n=50) (0.43-0.72mm)**
11. Length of anthers in disc floret (mm)  1.16mm ± 0.14*

(n=50) (0.93-1.61mm)**

Table 2:- Pollen- ovule ratio, pollen size and viability.

1. No. of pollen grains/anther 1612.05±233.04*                    
(n=50) (900-2897)**

2. Average diameter of pollen  85.28µm±4.29*                 
(n=50) (53.30-117.26µm)**

3. Ovule count/ray floret (n=50) 1
4. Average pollen ovule ratio per capitulum 11128.16:1
5. Stainability test (%) 65.67±13.09* 

(n=50) (13.57 -93.47)**
6. Enzyme assay (%)     (n=50) Nil
7. In vitro germination test (%) (n=50) Nil
8. Fluorescence test (%) 55.44±17.49*                       

(n=50) (6.25-92.31)** 

Table 3. Reproductive output in open pollination and in bagged 
inflorescences.

S. No. Pollination treatment                          Average fruit/seed set (%)

1. Open pollination 21.1±4.02*               
(0-77.59)**

2. Unassisted selfing(5inflore- 5.19±3.23*
scences bagged together) (0-31.74)**

* Average;  ** Range

 CONCLUSION

In A. glauca, rootstock plays an important role in the 
survival as well as proliferation since the species seems to be 

Fig. 1. Artemisia glauca Pall ex. Willd.a. Vegetative plant,b. different types 
receeding sexually. Inspite of high flower producer, it shows 

of leaves, c. axillary spike,d. ray and disc floret, e.  an open out disc floret 
very low seed production (21.1%). 40-50% of the florets donot with undehisced anthers and pistil with reduced ovary, f. trichomes on ray 
open at all and are thus functionally sterile. Many of the seeds and disc floret, g. ray floret with mature ovary showing developing seed, 

h. ovary of ray floret with ovule, i. pollen grains stained in FAD, j. pollen produced are shrivelled and unhealthy. Species thus has a low 
grains stained in 1% acetocarmine, k. healthy and shrivelled seeds sexual reproductive output. Though extremely low, this seed is 
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the only apparent source for generation of genetic variation, as Mir GJ, Gurmet R and Sharma N 2015. Interpopulation 
it comes through predominant outbreeding and a highly variability in Artemisia glauca Pall. ex Willd.- studies on 
flexible meiotic system (Mir et al. 2015).    three distinct cytotypes. Nucleus 58 95-100.
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