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Abstract

Introduction: Aromatic Thyme (Thymus vulgaris L; Lamiaceae) is a valuable and common medicinal
plant in traditional medicine. Due to its main composition, thymol, is used in the food, pharmaceutical,
health and cosmetic industries. Among the different species of Thyme, Thymus vulgaris is cultivated and
produced in many parts of the world, including Iran (Omidbaigi, 2000). Water stress can decrease leaf
height, number and leaf area, dry weight, stomata closure, chlorophyll content reduction and root growth
in medicinal plants. Therefore, it is important to deal with the damaging effects of drought in different
ways such as the use of biofertilizers.

Material and methods: To investigate the effects of irrigation interval at three levels including
w; =7(Control), w,=12 and w;=17 days irrigation interval as a main plot and bio and non — bio
fertilizers at five levels including B;= control (without fertilizer), B, = Endo mycorrhizal (Glomus),
B;= Azospirillum bacteria , B, = Pseudomonas bacteria and Bs= chemical fertilizer(NPK) were
considered as a sub plot on flowering branches yield , percentage of essential oil and some biochemical
compounds in Thymus vulgaris, An experiment was conducted in a split plot design with randomized
complete block design with three replications in 2017 in Asgarya agricultural field in Yazd. Finally, the

data were analyzed through SAS statistical software and Excel software was used to draw charts. Means
comparison was performed through LSD test at 5% probability level.

Results and discussion: The results showed that the highest of flowering branches yield and total phenol
were observed in control of irrigation (w; ) and NPK treatment ( Bs), the highest of biological yield and

number of lateral branches were observed in control of irrigation ( w; ) and mycorrhiza treatment (B, ) ,
the highest of protein was observed in control of irrigation (w; ) and Azospirillum treatment (B5), the
highest of soluble carbohydrates was observed in w, and pseudomonas treatment (B, ), the highest of
height was observed in control of irrigation (w, ) , The highest of proline and the percentage of essential
oil were observed in W3.In terms of fertilizer treatment, the highest of height, proline and the percentage
of essential oi were observed in pseudomonas treatment (B, ), NPK (Bs) and mycorrhiza (B, ). In

general, the results in this experiment can be expressed, in terms of water deficit stress, use of biological
fertilizers, especially mycorrhizal, can partly reduce the adverse effects on this plant.

Conclusions: In general, it can be concluded that the use of bio fertilizers, especially mycorrhiza, can
reduce the side effects of this plant in water deficit conditions. According to the results of this study, it is
concluded that accumulation of proline and carbohydrates in Thyme aerial parts in the face of water
deficit stress, is one of the mechanisms of drought resistance in this plant. Rapid accumulation of osmotic
pressure-regulating substances such as proline and carbohydrate decrease the osmotic potential of plant
cells and thus water absorption of the plant. Also, similarity of yield increase and yield components of
flowering shoots in Thyme with biofertilizers especially Mycorrhiza under stress conditions has positive
effects of this fertilizer by improving physiological traits in the plant. Therefore, it seems that if the water
deficit stress does not lead to a significant decrease in the economic performance of this plant,
biofertilizers can be reduced on this plant.

Keywords: Pseudomonas, Azospirillum, Mycorrhiza, Carbohydrates, Phenolic compounds.
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Tablel.climatic data of the nearest meteorological station to the test area

Average Average

Average

| Average Average Total
Average annual ~ minimum maximum annua minimum maximum nnual annual ~ Number
Station  temperature annual annual ;ela%‘ffy annual relative annual relative ;1 €vaporation of sunny
(°C) temperature temperature umidy . s . s (mm) hours
) ) o (/) humidity (/) humidity (mm)
Yazd 21.6 14.4 28.4 22.6 11.9 333 23.6 3046.2 3569.9
ohlo3l 53 eslinal 5,50 S plasd 4525 s Y ol
Table 2. The results of the soil chemical analysis used in the experiment
Soil EC (ds/m) H  Sand(%) Clay(%) Foam CO% » y N
Texture s/m p and(7 ay(% ) 0) (mg/kg) (mg/kg) ’
Slandy 2.05 7.66 75 10 15 0.339 190.8 14.8 0.029
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Table 3- Analysis of variance of effect of irrigation interval, bio and non -bio-fertilizers on yield components in Thyme
(Thymus vulgaris L.)

Mean Square

Number of lateral

Source of Variance df Height(cm) branches Flowering branches yield(kg/ha) Biological yield(kg/ha)
(R)Repetition 2 5.45ns 18.02ns 4.37ns 715.97ns
(A) (irrigation interval) 2 83.19* 7029.44%*%* 333.05%* 72153.49%%
Error a (R*A) 4 9.05 542 3.27 782.06
Fertilizers(B) 4 9.68* 2223.52%%* 38.12%* 14796.67**
irrigation interval 8 2.66ns 756.75%* 43.30%* 13829.33%*
xFertilizers
Error (Error b) 24 3.381 6.76 1.32 164.13
C.V. (%) 9.6 2.05 6.37 5.35

AoV 50 ezl mlans 55 lalias OB laliae BN 50 S S 4 *¥** ns
ns, *, **: non-significantly difference and significantly differences at 5 and 1% of probability levels, respectively

o3 sl bt SUS 5 (B s b 5 e S0 5 olliss ST bl 4 Fdgas
Table 4- Analysis of variance of effect of irrigation interval, bio and non -bio-fertilizers some of biochemical
compounds in Thyme(7hymus vulgaris L.)

Mean Square

Source of Variance dr Esgential Total Phenol(_mg/ g Soluble carbohydre}tes Protein(mg{ g leaf Proline(mg/ g leaf
0il(%) leaf fresh weight)  (ug/g leaf fresh weight fresh weight fresh weight)
(R)Repetition 2 0.00024ns 40.28ns 1419.96ns 0.052%* 0.062ns
(i“igati‘(’g)imerval) 2 0.050%* 2749.95%* 2234979.37%* 5.054%* 0.36%*
Error a(R*A) 4 0.000038 24.42 1656.34 0.016 0.009
Fertilizers(B) 4 0.0038** 276.18%* 2969979.85** 11.11%* 2.80%*
irrigation interval 8 2884243.93ns 93.62* 2884243.93%* 0.87%* 0.031ns
xFertilizers
Error(Error b) 24 0.000081 47.87 3985.55 0.013 0.028
C.V. (%) 3.03 3.92 1.73 2.38 15.83

AoV 50 Jlazl mlans 55 lalias B loline BN 55 o5 5 ¥ s
ns, *, **: non-significantly difference and significantly differences at 5 and 1% of probability levels, respectively
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Figurel. Mean comparison of interaction of irrigation periods and fertilization on flowering branches yield in
Thymus vulgaris
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Figure2. Mean comparison of interaction of irrigation periods and fertilization on biological yield in 7hymus vulgaris
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Table5- Means comparison of effect of irrigation interval on height, essential oil percentage and proline in Thyme
(Thymus vulgaris L.)

Trait
Treatment Height (cm) (%) Essential oil (mg/g 1e:}:22; weight)
Control (each 7 day) 21.862 0.22¢ 0.90 ¢
Each 12 day 17.98° 032° 1.05°
Each 17 day 17.61° 0.332 1222

A K aS L g lsbe G o 3 0 Jlez| Tl 53 st 53 DS Gy sl Sl
Similar letters in each column shows non- significant difference at 5% level.

#1053 sl oS 5o s p 5 bl s QUL g Sy b g ) SRS U e 0le amylis £ g
Table 6- Means comparison of effect of bio and non -bio-fertilizers on height, essential oil percentage and proline in
Thyme (Thymus vulgaris L.)

Trait

. L Proline
0,
Treatment) Height (cm) (%) Essential oil (mg/g leaf fresh weight
Control 19.77% 0274 0.59°¢
Mycorrhizal (Glomus) b b
(40kg/ha) 18.27 °¢ 0.32% 0.99
brasilense Azospirillum ¢ b ¢
(20kg/ha) 17.97 0.30 0.45
fluorescens Pseudomonas 20.47% 0.29°¢ L55°
(20kg/ha)
NPK(200kg/ha) 19,27 abe 0284 1.702

RPIRY }<-l-l-<i L gulsbiae Ol (o 530 Jlaz| cla.» 03 O A 3 LS by slyls J.il.:.n
Similar letters in each column shows non- significant difference at 5% level.
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Figure4. Mean comparison of interaction of irrigation periods and fertilization on soluble carbohydrates in Thymus
vulgaris
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FigureS. Mean comparison of interaction of irrigation periods and fertilization on total protein in 7hymus vulgaris
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Figure6. Mean comparison of interaction of irrigation periods and fertilization on total phenol in 7hymus vulgaris
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