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Table 1. Variance analysis of the effect of gibberellic acid and humic acid on some tested characteristics

of the yew plant.
Sourcesl i sl ols] o Lol il sl Ll 4l sl PRI oL
of daf Number of Number of Branch Stem diameter
Variation lateral buds new branches growth em diamete
(A) v\:»"l &:-Sj‘:" sk *k
2 41.625 0.031"s 0.0480™s 0.068
Gibberllic acid
(B) ol S o
1 73.500™ 0.350 " 0.0001 ™ 0.034 s
Humic acid
A*B 2 120.875™ 0.86'" 0.875" 0.009*
o
18 5.083 0.141 0.194 0.183
Error
Ol il o
s 28.80 25.9 28.9 29.5
CV (%)

g # NS

..Lp;:&}@JL;;JCJ:M):)\:@M})\A@MR%JJ@: PR

" * and ** are non-significant, significant at 5% and 1% probability levels, respectively.
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Figure 1. Interaction of gibberellic acid (mg L!) and humic acid (mg L') on the number of lateral

buds of the yew plant. Means within each column followed by the same letter are not significantly
different at the 5% level according to the LSD test.
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Figure 2. Comparison of the number of buds and branches produced by yew plants three months after
treatment with 100 mg g! gibberellic acid (A) and in the control (B) treatment.
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Figure 3. Interaction of gibberellic acid (mg L) and humic acid (mg L') on the number of new branches
of the yew plant. Means within each column followed by the same letter are not significantly different at
the 5% level according to the LSD test.
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Figure 4. Interaction of gibberellic acid (mg L) and humic acid (mg L') on the branch growth of the yew
plant. Means within each column followed by the same letter are not significantly different at the 5%
level according to the LSD test.
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Figure 5. Interaction of gibberellic acid (mg L') and humic acid (mg L") on the stem diameter of the yew
plant. Means within each column followed by the same letter are not significantly different at the 5%
level according to the LSD test.
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Table 2. Variance analysis of the effect of gibberellic acid and humic acid on some physiological traits
tested on the yew plant.

St e )’ -
Sources &3 Jols 593518 LgigdMe J= ] ] - hd

of Chlorophyll ~ Carotenoid Flavonoids ~ Phenol Antioxidant ~ Nitrogen  Phosphorous
Variation df
Sl Sl

A) 2 0.370™ 2760 0.00009"  6.681™  448.908"" 0.787" 0.007™
Gibberllic

acid
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" * and ** are non-significant, significant at 5% and 1% probability levels, respectively.
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Figure 6. Interaction of gibberellic acid (mg L') and humic acid (mg L") on chlorophyll content of yew
leaves. Means within each column followed by the same letter are not significantly different at the 5%
level according to the LSD test.
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Figure 7. Interaction of gibberellic acid (mg L) and humic acid (mg L) on the carotenoid content of yew
leaves. Means within each column followed by the same letter are not significantly different at the 5%
level according to the LSD test.
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Figure 8. Interaction of gibberellic acid (mg L) and humic acid (mg L) on the flavonoid content of yew
leaves. Means within each column followed by the same letter are not significantly different at the 5%
level according to the LSD test.
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activity of yew leaves. Means within each column followed by the same letter are not significantly
different at the 5% level according to the LSD test.
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Abstract

The yew (Taxus baccata L.) is considered one of Iran’s valuable plant resources and, due to excessive
harvesting and destruction of its natural habitats, is at risk of destruction and extinction. This tree can
be used as a single tree or as a hedge in urban green spaces. The growth rate of plants is an important
factor when selecting them for planting in green spaces. The yew tree is classified as a slow-growing
plant, which limits its use in urban landscaping. To investigate the effect of gibberellic acid and humic
acid on improving vegetative growth and morpho-physiological characteristics of yew seedlings, a
factorial experiment was conducted in a completely randomized design with three replications. The
first factor was gibberellic acid at three levels (0, 50, and 100 mg g') applied as foliar spray, and the
second factor was humic acid (0 and 1000 mg g™') applied through root irrigation .The results showed
statistically significant differences among the treatments regarding the traits studied in yew seedlings.
The highest number of lateral buds was observed in treatments with humic acid, gibberellic acid 100
mg g combined with humic acid, and gibberellic acid 100 mg g without humic acid. The greatest
shoot length growth was found in humic acid treatments without gibberellic acid and gibberellic acid
50 mg g treatment without humic acid. The highest chlorophyll content was observed in plants
treated with gibberellic acid 50 mg g, showing an 11% increase compared to the control. The highest
flavonoid content was in the gibberellic acid 50 mg g''combined with humic acid treatment, and the
highest antioxidant content was recorded in gibberellic acid treatments of 50 and 100 mg g without
humic acid. Analysis of leaf nutrient content showed that phosphorus levels increased in all treatments
where humic acid was applied. Application of gibberellic acid and humic acid treatments, compared
to untreated plants, improved growth, especially by increasing the number of lateral buds and
branches. Moreover, in addition to improving vegetative growth, physiological traits and internal
nitrogen and phosphorus contents of the plants showed significant increases compared to the control.
Flavonoid and antioxidant compounds also significantly increased compared to the control plants.
Therefore, the use of gibberellic acid and humic acid, either alone or in combination, is recommended
to improve vegetative growth and morpho-physiological traits of yew.

Keywords: Chlorophyll, gymnosperms, hormone, organic substances.
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