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Abstract

Introduction

The present research on Lycium depressum stocks aims to study the vegetative responses (leaf area,
leaf specific weight, leaf specific area, dry weight ratio of root to shoot, dry weight of leaf, stem, and
root) of the pasture shrub of Kam Tigh against drought stress and the effect of soil amendment on
these responses.

Materials and methods

The experiment was conducted in a factorial design based on a completely randomized design,
including the main irrigation treatment at four levels (100, 75, 50, and 25% of crop capacity) and sub-
treatment of soil conditioners under semi-controlled greenhouse conditions. The experiment involved
five repetitions and 160 pots for each combined irrigation and soil amendment treatment. Sub-
treatments of soil conditioners, including Stacosorb hydrogel, were added at 3 grams per kilogram of
soil in each pot in the lower part of the plant roots. Mineral Zeolite in 8 grams per pot was placed in
the lower part of the plant roots. Nitrobacter was added in the amount of 3 cc in each pot in the upper
root area of the plant. Mycorrhiza at 10 grams per pot was added to the lower plant roots.

Results and discussion

Generally, a significant difference (p<0.05) was observed in all irrigation levels between the
treatments in each soil amendment material. In zeolite with mycorrhiza, the highest stem dry weight
and leaf-specific weight were obtained at a 50% irrigation level. With the increase in leaf-specific
gravity and drought stress, plant dry weight increased, and proline content decreased in Nitrobacter
and mycorrhizal treatment, which differed from the treatment. Measurements of leaf area revealed
that leaf area decreased from 1450 mm2 in 100% and 75% irrigation to 900 mm2 in 25% irrigation.
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This indicated the impact of drought stress on the leaf area. The highest specific weight of leaves at
25% irrigation was related to Nitrobacter with mycorrhiza. This modifier increased the specific
weight of leaves from 0.0025 g/m2 at 100% irrigation level to 0.0028 g/m2 at 25% irrigation level.
Leaf surface area in Nitrobacter treatment with mycorrhiza during 100% irrigation decreased from
400 mm2/g to 350 mm2/g during 25% irrigation. In hydrogel treatment without mycorrhiza, the dry
weight ratio of root to shoot at 100% irrigation level declined from 2 grams to 1.4 grams in 25%
irrigation. The dry weight of the leaf decreased from 1.4 g in 100% irrigation to 1.3 g in 25%
irrigation.

Conclusions

Biofertilizers enhance plant resistance to drought stress by improving vegetative characteristics.
Nitrobacter treatments without mycorrhiza, hydrogel, and zeolite with mycorrhiza are recommended
for planting this plant due to improved growing conditions. Since the Kam Tig plant is considered a
medicinal plant, it can be used as a soil conditioner in the pharmaceutical and medical industries. This
will enable better cultivation of the species. All organizations related to the cultivation of Kam Tig
species can use the results of this research to enhance cultivation projects.
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Table 1- ANOVA (mean squares) of the vegetative responses of the Lycium depressum shrub in 4 levels of irrigation

The dry df MS F
weight ratio
of root to 100% 75% 50% 25% 100% 75% 50% 25%
shoot
Treatment 7 .229 .229 114 .045 32.655** 33.451** 12.702** 13.952**
Error 32 .007 .007 .009 .003
Total 39
Leaf dry df MS F
weight
100% 75% 50% 25% 100% 75% 50% 25%
Treatment 3 215 215 .016 .062 76.207** 76.207** 33.275** 136.729**
Error 16 .003 .003 .000 .000
Total 19
df MS F
Root dry 100% 75% 50% 25% 100% 75% 50% 25%
weight
7 1.839 1.839 2.965 2.072 1.676** 1.676** 2.761** 3.742%*
Treatment
Error 32 .001 .001 .001 .001
Total 39
Leaf specific ~ df MS F
weight
100% 75% 50% 25% 100% 75% 50% 25%
Treatment 7 .000 .000 .000 .000 93.103** 97.107** 141.248** 198.847**
Error 32 .000 .000 .000 .000
Total 39
leaf Area df MS F
100% 75% 50% 25% 100% 75% 50% 25%
Treatment 3 840089.030 840089.030 132155.152 187298.333 24.690** 24.690** 644.267** 410.847**
Error 32 34026.044 34026.044 205.125 455.883
Total 39
Leaf Specific  df MS F
surface 100% 75% 50% 25% 100% 75% 50% 25%
Treatment 7 445798.789 614047.371 95796.618 121301.933 24.262** 24.187** 319.188** 195.382**
Error 32 18374.476 25387.843 300.126 620.845
Total 39
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Table 2- ANOVA (mean squares) of irrigation levels, soil amendment materials and mutual effects of soil
.amendment materials and irrigation levels

The dry weight ratio

of root to shoot Sum of sqrs df Mean square F p
Irrigation (1) 4.05477 3 1.35159 365.3 0.000
Soil Modifier (S) 2.04084 7 0.291549 27.18 0.000
xS 2.28203 21 0.108668 19.97 0.000

leaf Area Sum of sqrs df Mean square F p
Irrigation (1) 3.06E+06 3 1.02E+06 64.62 0.000
Soil Modifier (S) 7.61E+06 7 1.09E+06 34.88 0.000
xS 6.38E+06 21 303999 28.59 0.000

Root dry weight Sum of sqrs df Mean square F p
Irrigation (1) 66.1487 3 22.0496 2.20E+04 0.000
Soil Modifier (S) 31.8312 7 454732 3365 0.000
I xS 29.1754 21 1.38931 2008 0.000

Leaf dry weight Sum of sqgrs df Mean square F p
Irrigation (1) 3.25253 3 1.08418 1072 0.000
Soil Modifier (S) 1.63819 7 0.234027 68.15 0.000
xS 1.92254 21 0.0915496 86.61 0.000

Leaf specific weight Sum of sqgrs df Mean square F p
Irrigation (1) 1.50E-05 3 5.00E-06 2774 0.000
Soil Modifier (S) 2.74E-05 7 3.91E-06 139.8 0.000
I xS 4.97E-05 21 2.37E-06 113.5 0.000
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Figure 1-Comparison of leaf area in soil modifiers at 4 irrigation levels
Similar English lowercase letters indicate no significant difference (p<0.05) between treatments
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Figure 2- Comparison of leaf specific weight in soil conditioners at 4 irrigation levels
Similar English lowercase letters indicate no significant difference (p<0.05) between treatments
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Figure 3- Comparison of specific leaf area in soil conditioners at 4 irrigation levels
Similar English lowercase letters indicate no significant difference (p<0.05) between treatments
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Figure 4- Comparison of the dry weight ratio of root to shootin in soil conditioners at 4 irrigation levels
Similar English lowercase letters indicate no significant difference (p<0.05) between treatments
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Figure 5- Comparison of leaf dry weight in soil conditioners at 4 irrigation levels
Similar English lowercase letters indicate no significant difference (p<0.05) between treatments
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Figure 6- Comparison of root dry weight in soil conditioners at 4 irrigation levels
Similar English lowercase letters indicate no significant difference (p<0.05) between treatments
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