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seedlings 
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Abstract 
A study was conducted on the influence of nursery hosts on physiological parameters of sandalwood 
seedlings with eleven treatments and three replications. The nursery hosts found to influence the 
chlorophyll, free proline and soluble sugar content of sandalwood seedlings. The estimated chlorophyll a, 
chlorophyll b and total chlorophyll contents were the maximum with Cajanas cajan, while free proline 
and soluble sugar contents were high with Prosopis juliflora. 
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Introduction 
Sandalwood (Santalum album L.; Santalaceae) is an important aromatic and medicinal 
evergreen hemi parasitic tree native to India, which is highly valued for its fragrant heartwood, 
which yields essential oil (upto 6%) rich in santalol (α & β 90%). Owing to its hemiparasitic 
nature, sandal is reported to associate with highly variable trees/bush species [1]. Sandal 
seedlings initially obtain nutrients from its seed reserve but, in the later stages they are partly 
dependent on host species for water and nutrients. Sandalwood seedling without host has 
shown deficiency symptoms associated with N, P, K, S and Ca [2]. Since the reserved nutrients 
in seeds deplete as the seedling grow, in the initial stages itself, the successful cultivation of 
sandalwood depends on growing it with appropriate host in the nursery as well as in the main 
field. The haustoria of sandalwood are reported to be site of free proline synthesis3, which is an 
important drought related chemical. In the current study we examined the influence of host on 
physiologically important chemicals in sandalwood seedlings  
 
Material and methods 
The study was carried during June – 2019 to January - 2020 in a shade net house at, Kittur 
Rani Channamma College of Horticulture, Arabhavi, which is situated in Zone-3 (Northern 
Dry Zone) and Region-2 of Agro climatic zones of Karnataka. The sandalwood seeds treated 
with 100 ppm GA3 for 24 hours were sown in poly bags with pre established hosts (viz., 
Alternanthera sessilis, Alternanthera ficoidea, Boerhavia diffusa, Ayapana triplinervis, Cassia 
angustifolia, Medicago sativa, Trigonella foenum-graecum, Cajanus cajan, Mimosa pudica 
and Prosopis juliflora) along with control. The experiment was conducted as per CRD in three 
replication. At 150 days after sowing, the chlorophyll a, chlorophyll b and total chlorophyll 
contents of sandalwood seedlings were estimated using freshly collected recently matured leaf 
samples4 and expressed as mg g-1 of fresh weight. The free proline content was estimated5 and 
expressed as mg g-1 of fresh weight. While the soluble sugar content of sandalwood seedlings 
estimated6 and expressed as mg g-1 of fresh weight.  
 
Result and discussion  
The estimated chlorophyll a, chlorophyll b and total chlorophyll contents were maximum in 
leaves of sandalwood seedlings grown with Cajanas cajan (4.24, 1.88 and 6.11 mg g-1, 
respectively) and was on par with Prosopis juliflora (4.11, 1.70 and 5.81 mg g-1, respectively), 
Medicago sativa (4.09, 1.73 and 5.82 mg g-1, respectively), Mimosa pudica (4.00, 1.73 and 
5.73 mg g-1, respectively) and Alternanthera sessilis (3.52, 1.47 and 4.98 mg g-1, respectively). 
They were followed by Ayapana triplinervis (3.30, 1.15 and 4.45 mg g-1, respectively), Cassia 
angustifolia (3.16, 1.38 and 4.54 mg g-1, respectively) and Boerhavia diffusa (3.10, 1.21 and 
4.31 mg g-1, respectively).  
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The sandalwood seedlings grown without host were recorded 
with lower chlorophyll a, chlorophyll b and total chlorophyll 
contents (1.59, 0.76 and 2.35 mg g-1, respectively). 
The free proline content of leaf, which is an indication of 
hardiness of the plant, was also influenced greatly by nursery 
host. But the trend was not similar as that of chlorophyll 
content. The higher free proline content was observed in 
sandalwood seedlings grown with Prosopis juliflora i.e., 
2976.78 n mol g-1 of fresh weight, which was followed by 
Mimosa pudica (2089.77 n mol g-1 of fresh weight). The lower 
free proline content was recorded in hostless sandalwood 
seedlings (331.63 n mol g-1 of fresh weight).  
The soluble sugar content followed the same trend as that of 
free proline content. It was higher in Prosopis juliflora 
(276.59 µ mol g-1 of fresh weight) and was followed by 
Mimosa pudica and Medicago sativa (222.54 and 214.63 µ 
mol g-1 of fresh weight, respectively). The lower soluble sugar 
content was estimated in sandalwood seedlings without host 
(131.04 µ mol g-1 of fresh weight). 
The influence of nursery host on chlorophyll content of 
sandalwood seedling was also reported earlier [7]. In general, 
legumes being the nitrogen fixing plants have influenced the 
chlorophyll content of sandalwood seedlings. Higher 
chlorophyll content in sandalwood seedlings grown with 
legumes like Mimosa pudica as a result of high glutamine 
synthase (Preferential assimilation of NH3 over nitrate) 
activity of sandal associated with legumes over non legumes 

[8]. 
The free proline content was higher among the sandalwood 
seedlings with hardy species like Prosopis juliflora and 
Mimosa pudica. The haustoria were already reported to 
function as major sites of synthesis and export of proline in 
Santalum acuminatum3. Hence, the influence of proline 
content in sandalwood tree can be attributed to the host 
through haustorial connection, where in inter plant chemical 
exchange take place. A direct effect of proline content i.e. 
plant water potential a direct effect of free proline was 
reported to get influenced by host [9]. 
The trend was similar for soluble sugar content as that of free 
proline content where the higher values were recorded with 
Prosopis juliflora, Mimosa pudica and Medicago sativa. 
Higher soluble sugar content associated with higher 
chlorophyll content was also reported in the sandalwood 
grown along with Mimosa pudica [8].  
 
Summary and Conclusion  
The estimated chlorophyll a, chlorophyll b and total 
chlorophyll contents were maximum with Cajanas cajan and 
on par with Medicago sativa and Alternanthera sessilis. The 
highest free proline and soluble sugars were observed in 
sandalwood seedlings grown with Prosopis juliflora. Hence it 
can be concluded that, nursery hosts apart from supplying 
nutrients and water, they also influence physiology of 
sandalwood seedlings. 

 
Table 1: Physiological parameters of sandalwood seedlings as influenced by different nursery hosts at 150 days after sowing 

 

Treatments Nursery host 

Physiological parameters 

Chlorophyll-a 
(mg g-1) 

Chlorophyll-b 
(mg g-1) 

Total 
Chlorophyll 

(mg g-1) 

Free proline in 
leaf (n mol g-1 
fresh weight) 

Soluble sugar 
content (µ mol 

g-1 fresh weight) 
T1 Alternanthera sessilis 3.52 1.47 4.98 1818.44 186.15 
T2 Alternanthera ficoidea 2.84 1.13 3.97 1488.39 152.93 
T3 Boerhavia diffusa 3.10 1.21 4.31 1532.82 160.84 
T4 Ayapana triplinervis 3.30 1.15 4.45 1721.64 173.76 
T5 Cassia angustifolia 3.16 1.38 4.54 1282.11 176.13 
T6 Medicago sativa 4.09 1.73 5.82 1956.48 214.63 
T7 Trigonella foenum-graecum 2.29 0.99 3.28 787.04 171.39 
T8 Cajanus cajan 4.24 1.88 6.11 1315.43 177.71 
T9 Mimosa pudica 4.00 1.73 5.73 2089.77 222.54 
T10 Prosopis juliflora 4.11 1.70 5.81 2976.78 276.59 
T11 Control 1.59 0.76 2.35 331.63 131.04 

Grand Mean 3.29 1.38 4.67 1572.77 185.79 
F test * * * * * 

S. Em. ± 0.25 0.17 0.41 133.86 11.74 
CD (p=0.05) 0.73 0.50 1.20 392.59 34.44 

Note: * - Significant at 5% 
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