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38.25d 37.92i 40.33hi 36.51i 36.38e 36.83ij 37.66i 34.66jk MgO0
55.88b 59.36e 55.96ef 52.33efg 45.26¢ 46.50ef 46.63ef 42.669 Mgl
72.80a 76.70a 74.33abc 67.37cd 57.85a 58.71c 67.58a 47.28e Mg2 Al
e Ja2a Ap-ba.ubv Humus A < s Ml Ja2a AHC&.Q\& Humus S 5 o N
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H2 H1 HO H2 H1 HO
37.44c 36.96e 39.30e 36.08¢e 35.85¢ 36.29¢ 37.26e 34.02f MgO0
53.43b 58.18c 52.64d 49.49d 44.27b 45.65¢ 45.73c 41.43d Mgl
71.68a 76.18a 71.69ab 67.18b 56.17a 57.63b 64.36a 46.54c¢ Mg2
57.10a 54.54a 50.92b 46.52b 49.11a 40.66¢ Humus 4l Jaxs
il Jazs | (-l de) Humus 1 S 5 -8l Jama | (-8l de) Humus S 5 & OSSN il
) S S
H2 H1 HO H2 H1l HO
52.73b 56.22a 52.21b 49.77b 44.37b 45.71c 47.61b 39.80e A0
55.64a 57.99a 56.87a 52.07b 46.49a 47.34b 50.62a 41.53d Al
57.10a 54.54a 50.92b 46.52b 49.11a 40.66¢ Humus J) Jaxa
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2016- ("_Alde) Humus 1 5sS 53 2015- (_a.de) Humus 1S 3 NIy PAEN|
2015 2014
Jalx H2 H1 HO Jalx H2 H1 HO el | Sl i)
el y,
A xMg A xMg o s——srinall
0.96a 0.86de 0.83efg 1.21a 1.18a 1.16abcd 1.08bcd 1.30a Mg0
0.87b 0.75hij 0.80fgh 1.08b 1.16a 1.18abc 1.06cde 1.26b Mgl
0.81c 0.71jk 0.78ghi 0.94¢ 1.08b 1.08bcd 0.90e 1.26b Mg2 AQ
0.81c 0.68k 0.73ijk 1.03b 0.78c 0.70f 0.66f 0.99de MgO
0.75d 0.67k 0.69k 0.91cd 0.74cd 0.68f 0.65f 0.89¢ Mgl
0.71e 0.591 0.69k 0.85def 0.66d 0.65f 0.469 0.89e Mg2 Al
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(-4 de) Humus ) S 5 Al Jaza | (L-_8lde) Humus S 5 o smmirall dlau(1- )liSa aiS)
p szl
H2 H1 HO H2 H1 HO
0.89a 0.77de 0.78c 1.12a 0.98a 0.93b 0.87b 1.14a Mg0
0.81b 0.71f 0.74def 0.99b 0.95a 0.93b 0.85b 1.07a Mgl
0.75¢ 0.65g 0.73ef 0.89c 0.87b 0.86b 0.68c 1.07a Mg2
0.70c 0.75b 1.00a 0.90b 0.80c 1.09a Humus 3 Jaxs
=8l Jaaa | (2-_a81 Je) Humus ) S 5 8l Jaaa | (1-_a8l ) Humus S 5 S il
) BT
H2 H1l HO H2 H1 HO
0.88a 0.77¢ 0.80c 1.07a 1.14a 1.14b 1.01c 1.27a A0
0.75b 0.64e 0.70d 0.93b 0.72b 0.67e 0.59f 0.92d Al
0.70c 0.75b 1.00a 0.90b 0.80c 1.09a Humus 4 Jaxs
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i gal (3198 (B o gaiallSl) / ) 38 6V aalon Apnad (Algiyy SR 5 o grrarBiall Sl 58 Saedill g HUMUS = a9 (g =500 il 8L (5)d s

CEPENAL
2016- (. de) Humus 1S 3 2015-2014 | (*_Alde) Humus 3 S 5 Iy PEN
2015
Jals H2 H1 HO Jalx H2 H1 HO wiil) | ey sl

Gl Sy | Sl

A xMg A xMg o s——syiiall
0.046a 0.041e 0.040e 0.058a 0.058a 0.057bc 0.053cd 0.064a Mg0
0.044b 0.038ef 0.039% 0.055ab 0.058a 0.059ab 0.053cd 0.062a Mgl
0.046a 0.040e 0.044d 0.055ab 0.054b 0.055hc 0.045¢ 0.063a Mg2 A0
0.040c 0.035fg 0.036fg 0.051c 0.038¢c 0.035f 0.032f 0.048de Mg0
0.039d 0.035fg 0.035fg 0.047d 0.036¢ 0.034f 0.031f 0.045e Mgl
0.042¢ 0.035fg 0.041e 0.050c 0.037¢ 0.035f 0.025g 0.049de Mg2 Al
e Jaaa | (3-8 de) Humus ) S 5 e Jaza | (2- 3. de) Humus S 3 L
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p gl o spairall(l- U 23S)
H?2 H1 HO H2 H1 HO
0.043a 0.038d 0.038d 0.054a 0.048a 0.046b 0.042c 0.056a Mg0
0.041b 0.036d 0.037d 0.051b 0.047ab 0.046b 0.042c 0.053a Mgl
0.043a 0.037d 0.042c 0.052ab 0.045b 0.045b 0.035d 0.056a Mg?2
0.037c 0.039b 0.052a 0.045b 0.039c 0.055a Humus J) Jase
el Jaase | (2-31 Je) Humus ) S 5 Al Jaxa | (1Ll de) Humus 3S5 & S il
e A
H2 H1 HO H2 H1 HO
0.045a 0.039c 0.041c 0.056a 0.056a 0.057b 0.050c 0.063a A0
0.040b 0.035e 0.037d 0.049b 0.036b 0.034e 0.029f 0.047d Al
0.037c 0.039b 0.052a 0.045b 0.039c 0.055a Humus 3 Jase
% 5Jd—dalgs le 32 all s Sia )\ wn s Lsina lg—amy e o BRIV e ) iy all Jaad il Yl
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e al(pf aila) a guadlSl e (31 9Y) (s sina (Algn CBIAIN g o greiiall Sl 1S pandll g Humus b Giollg ¢Sl gl L50 (6)Jse>

4l
2016- ("l de) Humus 1 5:S s 2015-2014 | (*d.de) Humus J1 S s Sty PIEPA
2015
Jalx H2 H1l HO BENAY H2 H1 HO
A xMg A xMg
20.62a 20.74a 20.45ab 20.67a 20.31a 20.25ab 20.31ab 20.38a Mg0
19.75b 19.62cde 20.05bc 19.58de 19.86¢ 19.72def 19.80de 20.06c Mgl
17.21d 17.43¢g 17.31gh 16.90hi 19.59d 19.61fg 19.52¢ 19.64efg Mg2 A0
19.52b 18.99f 19.66cde 19.92cd 20.05b 19.82d 20.15bc 20.20bc Mg0
19.05¢c 18.91f 19.22¢f 19.04f 19.83c 19.81d 20.08c 19.60fg Mgl
16.68e 16.63i 16.58i 16.85i 17.99% 18.24h 17.84i 17.90i Mg2 Al
Ale—s Jaza | (1-_81 Je) Humus ) S 3 e Ja—=a | (1-_8.Je) Humus S 5 e .
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p szl p spizall(1- iSa oS
H2 H1l HO H2 H1l HO
20.06a 19.86bc 20.05ab 20.29a 20.18a 20.03b 20.23a 20.29a MgO0
19.40b 19.26d 19.63c 19.31d 19.84b 19.76d 19.94bc 19.83cd Mgl
16.94c 17.03e 16.94e 16.87e 18.79c 18.92e 18.68f 18.77f Mg2
18.71a 18.87a 18.82a 19.57a 19.61a 19.63a Humus 4 Jaxs
8l Jaaa | (2-_al de) Humus ) 3 (*-_il.de) Humus S _s & A il
g S
H2 H1 HO H2 H1 HO
19.19a 19.26a 19.27a 19.05a 19.91a 19.86b 19.87b 20.02a A0
18.41b 18.17c 18.48b 18.60b 19.29b 19.29cd 19.35¢c 19.23d Al
18.71a 18.87a 18.82a 19.57a 19.61a 19.63a Humus 3 Jaxs
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The role of bacterical inoculation, spraying with Humus and
Magnesium sulfate fertilization on leaves growth and quality of
Parsley Petroselinum crispum Var. Vulgare and its oxalic acid

content
*Mazin Mossa Abid Ameen Jamal Ahmed Abbass
Department of Horticulture and Landscape Gardening — Faculty of

Agriculture — University of Kufa
Abstract

A field experiment was conducted in the Najaf province during 2014 — 2015
and 2015 — 2016 seasons in Randomized Complete Block Design (R. C. B.
D) as factorial experiment with three replicate.

The first factor was bacterical inoculation with two levels (inoculation and
non inoculation), seeds were inoculated before sowing , and added second
time as activated dose on soil surface with water irrigation after 90 days of
culture.

Second factor was Humus fertilizers ( super humic) in three concentrations
ie. (0, 3and 6m. L) with two sprayers first at 3 — 4 true leaves on plant,
second after 20 days from the first spraying.

Third factor: Hydrated magnesium sulfate ( MgS04.7H,O Mg 10.5%) with
three levels i.e. (0, 40 and 80kg. D) , two doses were added, first half dose
added when seed sowing and the second half was added after 60 days from
the first dose. Results showed that: bacterical inoculation significantly
increased the total leave number, total chlorophyll and magnesium content .
Meanwhile, bacterical inoculation significantly decreased the content of
oxalic acid, oxalic acid/ calcium ratio, calcium and the ratio of the calcium
oxalate crystals in the leaves compared with control treatment which gave the
highest values for the above characteristics.

Also , spraying with Humus at concentration of 3m. L™ had a significant

effect on the number of total leaves, leaves content of total chlorophyll,
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while a concentration of 6m. L™* had a significant effect on leaves content of
magnesium compared with control treatment which gave the lowest values.
Also, spraying Humus significant , decreased the content of oxalic acid,
oxalic acid/ calcium ratio and the ratio of the calcium oxalate crystals in the
leaves compared with control treatment which gave the highest values.

Fertilization with magnesium sulfate in the level of 80kg. D significantly
increased the number of total leaves, total chlorophyll and magnesium of the
leaves compared with control treatment which gave the lowest values,
meanwhile fertilization with magnesium sulfate significantly decreased the
content of oxalic acid, oxalic acid/ calcium ratio, calcium and the ratio of
the calcium oxalate crystals in leaves compared with control treatment which
gave the highest values. Also the interaction between the two and three
factors gave significant effects in all studied characteristics.

Keywords: Parsley Petroselinum crispum Mill, Oxalic acid, Humus,

magnesium sulfate.

*Part of Ph.D dissertation for the first author.
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