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Interactive Effect of Rhizosphere Micro-organisms on Nutrient Uptake and Essential
Oil Yield of Thymus daenensis
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Table 1: Physical and chemical properties of the soil

Lsd )0 i s 4o L el -
Tot IJ;;»»« o AVa;;ll;T; P)hol;::OFUS Av;f;gle)Po:;:si;m T;gg:;:‘;; @T_T‘
otal Nitrogen (%) (ppm) (opm) . p
0.06 10.5 175.74 1.8 7.8

Table 2: Physical and chemi

cal properties of the vermi compost

85 by 5 AaS S Eglan R
J5 odsrs Total Potassium Total Phosphorus C/N EC (ds.m™) H
Total Nitrogen (%) (%) (%) P
1.07 1.04 0.750 17.82 2.17 7.8
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Table 3: ANOVA results for nutrient content, essential oil yiled and root colonization of Thymus daenensis plants
exposed to different bio-fertilizer

Slayye (pSilo
Mean of Squares
bl o Slae Oyl ygls &9 e o e @oll ez o Sl i golie
Essential Oil Yield Colonization Zn Mn Mg df Source of Variation
68.185™ 413.423"™ 157.521"™ 222.44" 5040.544" 2 Replication
692.292" 269970.4™ 323112™ 1233785 527266.9™ 1 FactorA
888.092 85.756 212.394 646.802 3268.362 2 Error(a)
392.842™ 15288.86™ 78816.67" 41808.26™ 254956.4"™ 2 FactorB
6836.501" 20115.38™ 140838.6™ 80475.57" 548310.7" 2 AB
289571 313.733 588.173 1357.709 3829.599 8 Error(b)
%28.64 10.97% 5.86% 12.68% 8.42% CV%

GrSLL e =B (65,0500 jlo = A el o cime o0 ) 9 0 s ;0 oS S i g % lo Jxe OS] 39> gpae NS

(BCA)

ns: Non-significant, * and **: Significant at 5% and 1% probability levels, respectively. A= mycorrhizal treatments,
B= biological control agents (BCA) treatments
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Table 4: Effect of mycorrhizal treatments on mean nutrient content (g.ha™), Essential Oil Yiled (kg.ha™) and root
colonization (%) of Thymus daenensis plants

. 52315
Ll o ,Slac sl _ . .
= 5. . l bows
AN Colonization Zn s, Mn 55 Mg o juie 5 sles
Essential oil Yield o B 1 1 Mycorrhizal
kg.hh) %) @h™ @h @h™ treatments
53.206a 7.81b 279.82b 207.879b 563.681b M-
65.609a 56.8a 547.781a 373.461a 905.982a M+

0,105 3925 (5,10 e S| so 0 iy e ;0SS g3 sl ks alie gy slls a5 Sl yles o g 2 40

52 )55 3,8 =(M+) 5,650 0,8 pas =(M-)
Means in each column followed by similar letter(s), are not significantly different at 5% probability level, using
Duncan's Multiple Range Test.
(M-)=non- mycorrhizal plants, (M+)= mycorrhizal plants
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Table 5: Effect of BCA treatments on mean nutrient content(g.ha™), Essential oil yiled (kg.ha™) and root
colonization (%) of Thymus daenensis plants

bl 9o Ol slS Zn s, Mn 58 Mg eyt looass J2S b oles
Essential OllYleId Colonization ( h_l ( h,l h.]_) gs"‘“‘)
(kg.n™ (%) 9no 9no @ BCA treatments
None
67.918a 42.86a 430.956b 295.246b 755.45b
P fl
58.49a 22.75¢ 291.577¢ 205.002¢ 519.159c uorescens
B. subtili
51.813a 31.30b 518.869a 371.763a 929.885a subtilis

3,005 3929 (5,08 cime OB do jo gy ghaw H0 SSIS (ee;] el diited wlie By, sl)lo 4T Sla e s (g B 50
Means in each column followed by similar letter(s), are not significantly different at 5% probability level, using
Duncan's Multiple Range Test
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Table 6: Intraction of Mycorrhizal and BCA treatments on mean nutrient content (g.ha™), Essential oil yiled (kg.ha™)
and root colonization (%) of Thymus daenensis plants

bl 5o OslEslS  Zn sy, M S Mg e SO SRS Lok 55 e
Essential Oil Yield  cojonization 1 1 1 St Mycorrhizal

kg.h™ (%) @h @h @h BCA treatments Treatments

46.043cd 5.066d 285.376¢d 222.832c 637.411c None

82.053ab 3.76d 316.277c 232.486¢ 620.233c P. fluorescens M-
31.52d 14.60c 237.809% 168.32¢c 433.398d B. subtilis

70.937bc 80.66a 576.536b 367.661b 873.489b None

21.573d 41.73b 266.877de 177.517¢c 418.086d P. fluorescens M+

104.317a 48b 799.928a 575.206a 1426.372a B. subtilis

3,05 3929 (5,0 sire OB wo j0 iy gehaw j0 SSIs (ge;] Ll aiiies alie gy Glls 45 Sla e o g 2 40
Means in each column followed by similar letter(s), are not significantly different at 5% probability level, using
Duncan's Multiple Range Test.

(M-)=non- mycorrhizal plants, (M+)= Mycorrhizal plants
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Table7. Pearson Correlation(2-tailed) between root colonization(%) and meagered parameters on
Thymus daenensis plants
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Interactive Effect of Rhizosphere Micro-Organisms on Nutrient Uptake and Essential
Oil Yield of Thymus daenensis

Bahadori'", F., Sharifi Ashorabadi?, E., Mirza®, M., Matinizade*, M. and Abdosi®, V.

Abstract

In order to study the effects of interaction between the arbuscular mycorrhizal fungi and biological control
agents(BCA) on the some nutrient content, Essential Oil Yiled and root colonization of Thymus daenensis plants , A
split plot experimental design was applied in a randomized complete blocks with six treatments and three replications
at semnan natural resource research field at shahmirzad, in 2011-2012. Treatments included:A: the fungus of Glomus
mosseae(1-inoculated(AM) and 2- no inoculated) and B: BCA inoculums(1-:Bacillus subtilis 2- Pseudomonas
fluorescens 3- control). Results showed that inoculation with G. mosseae or B. subtilis significantly increased the foliar
uptake of Mg, Mn and Zn as compared to non- inoculated plants. The most effective treatment was observed in the co-
inoculation with G. mosseae and B. subtilis, which synergistically increased Essential Oil Yiled and nutrient uptake
campared with singly inoculated or non- inoculated plants.

Keywords: Arbuscular mycorrhizal fungi, Nutrient uptake, Sustainable agriculture, Thymus daenensis
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