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Table 1. Selected chemical properties of Farm soil from a depth of 0 to 30 (cm) used

o awleabew ey by A GG IS odigh (S dlge Sl cylas
“‘.ﬂ’ = Sandy  Silt Clay K P N Organic Neutralizing Sl
Soil texture ) ) (/) @pm) (ppm) (/)  carbon (/) materials (/) EC (dS.m™)
D o) o9
Alomysandy 57 20 23 134 62 003 0.28 5.6 2.48 7.4
clay

(Torabahmadi ez al., 2019) ((55993) ¢y ygwaimo] (Sdimo] vl Slaskiino Y Jou

Table 2. Characteristics of the amino acid Soren (powder)

g.100" g ao] aol o g.100" g o] ol o
protein Name of amino acid protein Name of amino acid

3.6 leycine O] 8.9 Alanine oY1
4.4 lysine RN 7 Arginine R
1.5 Methionine Ogaie 6.3 Aspartic Acid S s !
2.5 Phenylalanine V1 J.s3 0.3 cysteine s
11 Proline Odon 12.5 Glutamic Acid Sl o5 ol
34 Serine R 20 Glycine S iy
2.1 Threonine P9 1.7 Histidine T SLINN Y
1.3 Tyrosine R39S 8.8 Hydroxiproline odon oS g 000
32 Valine Ol 1.5 Isoleucine sl

Y
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Table 3. Analysis of variances (Mean sqares) of the effect of mycorrhiza application and foliar application of amino acid
on pot marigold

df . . 8 Jeb S s ol RIS - -
SOV a dg,ls b Ls,ls Sl . ¢ e lS _ Jasggdls e sy s
FESN Total asb Ry S5 sy, Sy e % 9 Sles
Sy ol Chlorophyll ~ Chlorophyll Chloroph Flower Flower Spo Seed vield
i 6ol a b phy  Chlorophyll Chlorophyll Leaf flavonoids RWC Y
1l ratioatob index carotenoids
JL Year 1 0.016 ns 0.001 ns 0.007 ns 0.027 ns 0.333 ns 0.0001 ns 0.000008 ns  0.00007 ns 41.347 * 24255.021 ns
)55 Rep 2 0.966 ** 0.021 ns 1.215 ** 0.074 ns 23.895 * 0.039 ** 0.155ns 0.019 ** 42314 * 126036.063 **
)55 x Jle YearxRrep 2 0.266 ns 0.001 ns 0.310 ns 0.020 ns 0.895 ns 0.001 ns 0.131 ns 0.0003 ns 41358 * 5405.021 ns
aiwl ol Acid 1 0.010 ns 0.350 * 0.480 ns 0.085 ns 65.333 ** 0.062 ** 0.533 * 0.046 ** 22481 ns  6179827.687 **
I,9%L Mico 3 11.42 ** 1.543 ** 18.261 ** 0.898 ** 242.472 ** 0.228 ** 3.195 ** 0.025 ** 215.285 **  1333542.354 **
152,595 Lox aial onl AcidxMico 3 0.221 ns 0.027 ns 0.260 ns 0.027 ns 3.500 ns 0.003 ns 0.113 ns 0.001 ns 8.454 ns 46641.576 *
aio] sl x JLo YearxAcid 1 0.001 ns 0.010 ns 0.020 ns 0.0004 ns 10.083 ns 0.003 ns 0.0008 ns 0.0005 ns 68.664 ** 2041.021 ns
13,950k x Jl YearxkMico 3 0.117 ns 0.050 ns 0.051 ns 0.076 ns 1.944 ns 0.0120 * 0.366 * 0.004 ** 1.345 ns 8676.576 ns
YearxAcidxsMico
. L5 3 0.059 ns 0.099 ns 0.164 ns 0.053 ns 1.916 ns 0.00002 ns 0.105 ns 0.0008 ns 8.568 ns 3451.243 ns
s Error 28 0.158 0.066 0.227 0.046 5.467 0.0041 0.097 0.0007 8.506 11751.83
M i oo CV(%) 7.21 8.75 5.63 11.49 5.92 5.76 6.37 6.03 5.89 6.50

Wil oo o sme BB 3929 pie 5 2o )0 S oo iy Jloisl e (o o pixe B ve2g Kl oS jay NS g s ¢
* sk and ns means significant difference at p<0.05 , p<0.01 and non significant respectively
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Table 4. Comparison table of means of different traits of pot marigold with application of mycorrhiza and foliar application of amino acid

a dg,ls b L5 B A5 Bl s T adeSg )5 Sradess)5 S adsidlh e g 0 See
Chlorophyll ~ Chlorophyll Total aasb Flower Leaf Flower S Seed yield

a (mg/g b (mg/g Chlorophyll Chlorophvll carotenoids carotenoids flavonoids (%)RWC (kg/ha)

FW) FW) (mg/g FW) ratio a?[oyb (mg/g FW) (mg/g FW) (mg/g FW) °

(Year) Jl 1 552a 29 a 8.47a 1.90 a 1.12a 4.89 a 044 a 5042 a 1644.21 a
2 549 a 2.95a 8.44 a 1.86 a 1.12 a 4.89 a 0.44 a 48.56 b 1689.17 a
SEUUY RV 355 pas 549 a 2.86b 835a 1.92a 1.08b 478 b 041b 48.80 a 1307.88 b
(Amino acid)  aiwl ol 5 )8 5.52a 3.03a 8.55a 1.84a 1.15a 499 a 047 a 50.17 a 2025.50 a
| L S8 pas 4.18d 2.81b 7.00d 1.50 ¢ 0.94d 424 ¢ 0.38¢ 44.85d 1275.33d
""”S)“' G. mosseae 6.49 a 343 a 992 a 1.89b 1.26 a 538a 0430 5437 a 2068.83 a
(Mycorrhiza) G.etunicatum 549 ¢ 2.58¢ 8.07 ¢ 2.14a 1.19b 471b 0.50 a 47.30 ¢ 1565.25 ¢
G.intradices 5.87b 2.95b 8.83b 1.99 ab 1.08 ¢ 521 a 0.45b 5143 b 1757.33 b

b e S (yge5] G s o gy Jlei] s 5o o e G sasmolis Sglite G g, b slassls
Values followed by different letters are significantly different according to Duncan test, P=0.05
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Table 5. Comparison table of means of interactions of different traits of marigold with application of
mycorrhiza and foliar application of amino acid

s IS asls Seed yield ;4 o,Sles
Chlorophyll index (kg/ha)
3,5 pac 33.66b 926.67 d
Sl 02)5 pae G. mosseae 42.50a 1793.83 a
al G.etunicatum 36.16 b 1167.17 ¢
G.intradices 40.83 a 1343.83 b
3,5 pas 35.00d 1624.00 d
ol sl 53,15 G. mosseae 4633 a 234383 a
G.etunicatum 38.50 ¢ 1963.33 ¢
G.intradices 42.66 b 2170.83 b

Dibce 531 (g0l B s ys iy Jleisl gl 4o o cire GBS sasmolias glite B g > b slaosls
Values followed by different letters are significantly different according to Duncan test, P= 0.05
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Figure 4. Effect of amino acid application on

carotenoids of pot marigold leaves Figure 2. Effect of mycorrhiza inoculation on
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Abstract

In order to investigate the Effect of Mycorrhiza fungi and leaf application of amino acid on some
quantitative and herbaceous properties of Calendula officinalis L., a factorial layout has been conducted,
based on a randomized complete block design with three replications at the field of the research farm of
Islamic Azad University, Takestan Branch during 2017-2018 and 2018-2019 years. Experimental factors
included three species of mycorrhiza fungi (control, Glomus mosseae, G. etunicatum and G. intraradices)
and Soren amino acid levels included no foliar application and foliar application in two stages of stem and
flowering. The results showed that the content of chlorophyll a, chlorophyll b and total chlorophyll was
maximum when the seeds were inoculated with G. mosseae and showed an increase of 36, 18 and 30%
compared to the control, respectively. Foliar application of amino acid caused 6% increase in chlorophyll
index and the use of G. mosseae increased this trait by 33%, which indicates a greater effect of mycorrhiza
than foliar application of amino acid in increasing this index. Inoculation with mycorrhiza had a positive
effect on the carotenoid content of leaves and flowers, so that inoculation of seeds with G. mosseae increased
the carotenoid content of leaves and flowers by 21 and 25%, respectively, compared to the control. Foliar
application of amino acid and G. etunicatum application caused 13 and 24% increase in flower flavonoids,
respectively. The results indicated that the application of mycorrhiza is able to increase the herbaceous
properties of Calendula officinalis to increase the growth and production of more secondary metabolites
and the presence of amino acids can be effective in meeting the needs of the plant.
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