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Table 1- A synopsis of physic-chemical properties of soil
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S Olaswin Soil properties
0 to 60 cm depth
S cal Soil texture Sandy-Loam
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Figure 1- The effect of ecotype and planting density on CGR of Henna plant
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Table 2- Variance analysis of Henna growth indexes
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Figure 2- The effect of ecotype on RGR of Henna plant
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Figure 7- The effect of ecotype and planting density on stomatal conductance of Henna plant
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Introduction

One of the most important factors to obtain the maximum performance or yield in every climatic condition
and for each plant varieties is determining the optimum plant density. Henna (Lowsonia inermis L.) is a
perennial plant with high value in terms of having medicinal properties and industrial applications. The dye
which is derived from green leaves of henna is used for decorating the body with intricate designs and the
principle coloring matter is lawsone, 2-hydroxy-1, 4-naphthoqunone. The main purpose of this study was to
evaluate the agro-physiological reaction of different henna ecotypes to different planting densities in Kerman
weather conditions.

Materials and Methods

The study was carried out as a factorial experiment based on complete randomized block design with three
replications in Shahrd Bahonar University in 2015. The experiment consisted of four plant densities (25, 33, 50
and 100 plants m?) and three ecotypes (Shahdad, Roodbar and Bam). Due to its small seeds and germination
problems the planting method used was transplanting. In this study, growth indices such as leaf area index (LAI),
crop growth rate (CGR), relative growth rate (RGR), leaf area ratio (LAR), specific leaf area (SLA), specific leaf
weight (SLW), leaf area duration (LAD) and biomass duration (BMD) were calculated. The net photosynthesis,
stomatal conductance and transpiration rate were measured in the middle of growing period by photosynthesis
meter (CI1-340 model, CID Bio- Science companies, USA). At the end, the results were analyzed using the SAS
v. 9.1 and MSTATC software’s and diagrams were drawn by Excel software.

Results and Discussion

The results showed that the studied ecotypes were significantly different in terms of CGR, RGR and stomatal
conductance. The highest average of CGR belonged to Shahdad ecotype while there was no significant
difference between Roodbar and Bam ecotypes in this case. Shahdad ecotype with the RGR of 0.018 g.g.day had
the highest average of this trait. This difference could be due to physiological, morphological and chemical
factors as well as allocating pattern of photosyntates, all affects the relative growth rate. The maximum value of
stomatal conductance was recorded for Shahdad ecotype (234.6 mmol m? s?), that was not significantly
different with Bam ecotypes (229.6 mmol m™? s™). There are some reports showing that the number of stomata
per unit of leaf area may be changed with plant species and varieties. The differences in studied densities were
statlstlcally significant for the measured traits. Results showed that the maximum of CGR was recorded for 100
plants m™ density. Increase in CGR at the higher densities could be due to the increased number of plants per
unit area producing a higher leaf area index. In this research LAI increased with increasing in planting density
and the highest average of this trait was obtained from 100 plants m?2 LAD and BMD were affected
significantly by planting density (P<0.01). The results of mean comparlsons showed that average of LAD and
BMD decreased with increasing in plant density from 50 to 100 plants m™. The same result was obtalned for net
photosynthesis, transpiration rate and stomatal conductance. Low net photosynthesrs in 100 plants m’ 2 density
could be due to high competition between plants for light and food absorption, increase in shading and
consequently increasing in respiration. The results showed that total dry yield and leaf dry yield were
significantly affected by planti ng densities. The highest and lowest values of mentioned traits belonged to
densities of 100 and 25 plants m™ respectively.

Conclusions

Generally between ecotypes evaluated in terms of performance there was no difference in Kerman weather
conditions. Also the highest yield was belonged to100 plants m® Z density. It should be noted that henna is a
perennial plant and this planting density for the first year is economically justified but for more than one year old
plants, according to changes in body size of the plant, research on the appropriate density seems to be necessary.
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