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Effect of Drought Stress and Soil Amendment on Some
Morphophysiological Traits of Guar (Cyamopsis tetragonoloba L..)

M. Hoseinollahi!, S. Soltani Gerdefaramarzi®*, A. Azizian® and H. Meftahizadeh*

Abstract

Considering the climatic conditions of Yazd province and the need to cultivate low water-demanding and
industrial medicinal plants, Guar plant was chosen to investigate the effect of drought stress and biochar as a soil
conditioner. The experiment was carried out in the form of split split plots in a randomized complete block
design with three replications. The main factor was three levels of drought stress 11, 12 and 13 (7, 10 and 14 days
of irrigation cycle) and the first secondary factor was two commercial and local species and the second
secondary factor was three levels of biochar (0, 0.5 and 1%). At the end of the experiment, the traits of gum
percentage, ion leakage, relative leaf water content, chlorophyll a and b, chlorophyll index (SPAD) and water
use efficiency were measured. The results showed that the main effects of irrigation period on the traits of gum
percentage, relative leaf water content, ion leakage, chlorophyll a, SPAD and water use efficiency were
significant at the five percent probability level. While the main effects of variety were statistically significant
only on SPAD and the main effects of biochar on ion leakage and SPAD. The interaction effect of irrigation
period and variety was also significant only on the SPAD trait; although the interaction effect of irrigation cycle
and biochar on chlorophyll a and SPAD traits was significant. The interaction effect of variety and biochar, as
well as the interaction effect of irrigation period, variety and biochar only showed a significant effect on SPAD
trait at the level of 5%. Irrigation period of 17 days (I3) reduced the percentage of gum and the relative content
of leaf water in guar varieties by 24.29 and 64.10% compared to the control (I11) although the water use
efficiency increased by 60%. The highest percentage of ion leakage was related to 13 treatment (46.25%) and the
application of 1 and 0.5% biochar could increase ion leakage by 17.92 and 7.63%, respectively, compared to the
control. Also, the highest amount of chlorophyll a (1.53 pg/ml) was obtained in 12 treatment, which increased
this parameter by 54.55% compared to the control. Biochar treatments of 1 and 0.5% increased SPAD by 11.77
and 4.80%, respectively, compared to the control. In general, drought stress decreased the percentage of gum,
the relative content of leaf water and significantly increased ion leakage. In addition, the application of biochar
caused a significant increase in ion leakage and SPAD, and a 10-day irrigation cycle with a level of 1% biochar
in the native variety caused the highest amount of SPAD in the guar plant.
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