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Table 1. Selected physical and chemical characteristics of the garden soils samples.

Ec pH P Ca Fe Zn Mn Cu sand silt clay
ds.m’ mg.kg! 7
3.61 7.45 15 115 5.1 0.84 0.83 0.47 49.28 36.68 14.04
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Table 2. Analysis of variance of different treatments effects on some properties of pomegranate.

Sl e (1 Sle
Mean squares 3l am s L
i mbe
Degree of Sources of variation
ks S oSN e kel Zos 5 Shee freedoms
Carbohydrate Brix Fruit pH Tree yield
6035+ 42.08%%  4.84%* 538%* 2 (Replication) )| 55
2394%* 0.49%* 0.19% T27H* 1 (mycorrhiza) |3, 55
1953%* 12.36%%  0.10%* 503%* 2 (manure) & 555
536%* 8.41%%  (.67%* 7% 1 (calcium) oS
76™ 12.16™ 0.15™ 16%* 2 (mycorrhiza x manure) & s 555 x 15,550
D33 %k 0.01™ 0.01™ 0.01™ 1 (mycorrhiza x calcium) eemelS % 1355 8%
234™ 1.45™ 0.05™ gns 2 (manure x calcium) oS x _sls 558
846%* 1.47™ 0.09™ 3% 2 (mycorrhiza x manure x calcium) eelS X ol> 558 525 5K
0.17 7.3 3.33 5.74 22 (Error) s>
15.11 18.5 6.1 7.4 CV(%) (1o,3) Dl o o
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Table 3. Analysis variance of different treatments effects on polyphenol contents of pomegranate fruit.

Slag e Sk
Mean squares
63')] a3 2 ol
I é . e
Sy oSl SJE Syl Degree of N iati
. . s Sources of variation
Al R S L Ll eedoms
Ascorbic ~ Rutin  Catechin  Gayic Sinapic
acid acid acid
145%%  2.66%*  262%%  0.62%*  38.99%* 2 (Replication) ;| S
311%%  74.97%%  752%%  1853%% 909" 1 (mycorrhiza) |3, ;50
210%* 4.18%* 79%% 12.10%%  23.72%* 2 (manure) &, 355
9 30.09%* 5%k 1.04%%  167.00%* 1 (calcium) oS
9% 2.56%%  994%%k D9 5]kk 75 55k 2 (mycorrhizax manure) & » 555 x |5, 5
11 2.53%F  327%x 3947 001™ 1 (mycorrhiza x calcium) oS x 15, 50
8.5%x 0.42% 73%% 1.50%* 0.64™ 2 (manure x calcium) qedS x ol 558
2 .3%* 0.70%* 26%* 8.71%* 18.91 %% 2 (mycorrhiza x manure xcalcium) dS X pls 558 x 525 5K
42 0.09 16.37 0.05 18.0 22 (Error) Ua>
11.4 5.732 9.82 931 12.2 CV(%) (4w y2) Sl s o

.M;:O&ﬁé;l:@u;.&aﬁ\ CEM_))&_)‘)W (Sl e rJ;g.,.;JJA{ﬁ)* ‘

" non-significant, ** P<0.01 and * P<0.05.
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Table 4. The main effects of different treatments on some properties of pomegranate fruit.

Sy Sl S8 Sl s Shes
A o5h ) Al Al Shodes s S e O
Ascorbic  Rutin  Catechin  Gaflic  Sinapic ~ Carbohydrate o o5 Tree boles
acid acid acid Brix it yield Treatments
pH
mg.l” m.I" kg.tree”
181°  13.9° 4455 48 147 86.9° 1200 359 187 Mo
8. 3.9 5 . . . . . . (5155500 e 20)
a a a a a a a b a M,
24.0 16.7 53.7 6.2 14.8 103.2 14.7 3.44 213 (305550 ('/5 ore i)
a b a b b a b a b Ko
20.5 14.4 47.9 53 12.1 91.2 12.1 3.65 19.1 (oalS e ('J‘p>
a a a a a a a b a K
21.52 16.2 50.3 5.7 17.0 98.9 14.3 3.38 21.1 (. ;(; oer )
17.3° 14.7¢ 46.5 4.4° 13.3¢ 84.1° 12.7°  3.60° 19.1° P
. . . . . . . . . (e 555 e 1)
b b b a b b b ab a Py
20.3 15.5 49.2 5.8 15.1 92.0 12.9 3.52 20.0 (o5 (-JS)ltS Ve D)
25.5° 17.8° 51.6" 6.3" 16.0° 109.1* 13.8° 3.42° 20.9°

(255 1558 ¥ )

Ao )3 0 Ju;}lca”; Dl pme D] BB O gre a5 S rhie o > L;b\;él.ha.{}l.f
Means followed by the same letters at each column are not significantly differentns at the level P<0.05.
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Table 5. Combined effects of the combined use of mycorrhiza- calcium, mycorrhiza-manure and manure-

calcium on. some properties of pomegranate.

S 5! SJE Sl > Slas
Al s oS Al doel ka5 S el s

Ascorbic Rutin Catechin Gallic Sinapic Carbohydrate ‘-’&f o g0 Tree Bk
acid acid acid Brix . yield Treatments

Fruit pH
mg.l” m.I" kg.tree”
(Combiened effects of mycorrhiaz and calcium) wdS 5 1525 5 (T,: 3,8 il
18.2° 13.2° 46.3° 5.7° 12.6° 85.5° 11.0° 3.71° 17.5° MCay
18.0° 14.5° 2.7° 3.9¢ 16.9° 88.3° 13.1° 3.29¢ 20.1° MCa;
22.9° 15.6° 49.4° 5.0° 12.7° 96.9° 13.4° 3.59° 20.7° M, Ca
25.1° 17.9* 57.9° 7.5° 17.0° 109.6" 15.8° 347 22.1° M, Ca,
(Combiened effects of mycorrhiaz and manure) & o ooy 515,550 (T,: 3,8 il
16.5° 13.1° 39.5¢ 3.8° 1.1° 83.8° 114 3.81° 17.94 MoP,
18.3¢ 13.7¢ 37.04 4.4 13.3¢ 84.0° 11.5° 3.57° 18.5¢ MoP,
19.5° 14.9° 57.1%" 6.2° 14.4° 92.9% 13.4¢ 3.40° 19.9¢ MoP,
18.0° 16.3° 46.1° 43¢ 15.5° 84.4° 143 3.48™ 20.5% M, P,
22.4° 16.7° 53.5° 5.5° 15.8° 100.0° 14.8° 3.41° 21.6® M,P,
31.6° 17.2* 61.3° 8.8 18.8° 125.3* 1510 3.39° 22.4° M,P,
(Combiened effects of manure and calcium) oS 5 &0 ook (T,: 3,8 il

16.5° 13.7° 44.4° 3.8° 11.1° 84.4° 11.6° 3.81° 19.0° PoCay
18.0° 15.6° 46.1% 5.0° 15.4° 83.8° 12.1° 3.60° 19.4° PoCa;
19.1¢ 14.7¢ 48.6™ 5.8° 12.7¢ 90.5" 12.5¢ 3.55° 18.5° P,Cay
21.5° 16.2° 50.0™ 5.8 17.5° 93.5" 13.0° 3.44° 21.5° P,Ca,
25.1° 14.7° 52.3° 6.2% 14.1° 98.7° 14.1°  3.40¢ 19.6° P,Ca
26.0° 16.9° 53.2° 6.4° 18.0° 119.5° 160" 3.30° 223" P,Ca,

Aoy 0 JL&:}‘C&»#);)‘J&M M| BB G gt Ay S e by L;U;&Lha.{}l.f
Means followed by the same letters at each column are not significantly differentns at the level P<0.05.
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Table 6. Combined effects effect of the combined use of mycorrhiza- calcium, mycorrhiza-manure and
manure- calcium on some properties of pomegranate.

S 5! SIS Syl
. ; ) s g S 3,5
| o= oS | Ll Carbohvd 4y des| s
. . arbohy ) s
Ascorbic Rutin Catechin - Gallic ~ Sinapic rate oS o guo Tree vield o
acid acid acid Brix " ree yie Treatments
Fruit pH
mg.l” m.I" kg.tree”
17.0° 12.2¢ 35.6" 1.7 1021 66.3° 10.7" 3.91° 16.86¢ MoPoCay
17.1° 13.5%¢ 38.3" 3.2 10.7" 75.5% 11.1% 3.27° 18.95" MoP,Ca,
17.5% 13.8¢ 38.9" 4.4¢ 12.08 80.0% 112 3.59% 16.23¢ MoP,Cay
18.0¢ 13.9%¢ 40.0 5.6° 15.3° 88.0 11.6 3.63%¢ 20.72 M,P;Ca,
19.1° 13.9% 50.9¢ 5.9% 16.9¢ 101.3% 1220 3.60% 19.28° MoP,Cay
19.2° 15.8% 63.4™ 6.7° 18.9° 110.3° 16.7° 3.59" 20.48%¢ MOP,Ca,
17.9¢ 15.3% 43.1° 3.0" 12.3¢ 66.2° 13.08 3.20° 21.19° M;PoCay
19.5° 15.5%¢ 48.8% 3.9 12.1°F 84.1¢ 13.4f 3.71¢ 19.77%" M;P,Ca,
20.8° 16.0%¢ 4924 6.2¢ 14.7° 99.0™ 14.6° 3.57% 20.82 M;P,Ca,
21.0" 17.3% 56.5¢ 6.9° 16.9¢ 101.0% 15.0¢ 3.39%¢ 22.37° M,P,Ca,
21.3% 18.0" 58.3° 8.1° 18.0° 102.5° 15.3° 3.38¢ 20.01¢ M;P,Cay
21.5° 18.5° 66.2° 9.3° 20.7° 163.4° 17.1° 3.10 24.07° M,P,Ca,
u.‘:ilj-él B
26 52 86 447 103 147 60 3 43
ol 4

Aoy 0 Jlex| Ck.wﬁjba;m M| BB G gt Ay S e by L;U;&Lhai)l.f
Means followed by the same letters at each column are not significantly differentns at the level P<0.05.
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Abstract

Background and Objectives: Calcium is an essential element affecting fruit quality. Fruits that
have enough calcium have greater capability to transport and warchousing (2, 21 and 22).
Mycorrhizal symbiosis due to the increases uptake of water and nutrients, as well as due to
increases photosynthesis activities, can increases plant biomass (36 and 37). Plants with
mycorrhizal symbiosis, has better growth and higher yield and show greater resistance to stresses
(40). Manure can improve soil organic matter and soil health (3 and 6). Amiri and Fallahi (2009)
reported that by use of manure in apple, yield and average fruit weight significantly increases (3).
In order to study the main and combined effects of mycorrhiza, calcium and manure on the
pomegranate production, this research was conducted in Fars province.

Materials and Methods: In order to achieve the desired goals, in 2014, an experiment were
conducted as factorial in a randomized completely block design with 12 treatments in three
replicates. Experimental factors were included combinations of two levels of 0 and 500 g.tree™
mycorrhiza, three levels of 0, 250 and 500 g.tree” manure and two treatments of without foliar
spray and foliar spray of calcium chloride with 0.5% concentration. Treatments were carried out
on two ten-year-old pomegranate trees with almost uniform growing conditions. The measured
traits were including yield per tree, contents of pH, berix, carbohydrates and phenolic acids
(sinapic acid, gallic acid, catechin, rutin and ascorbic acid) in the pomegranate fruits. All
obtained data were analyzed with SAS software.

Results and Discussion: The results showed that main effects of different treatments on the
decreasing of pomegranate juice acidity were significant. Mycorrhiza application, except sinapic
acid, significantly (P<0.01) increased the others studied properties. Foliar applications of
calcium chloride, except the amount of carbohydrates, had a significant effects (P<0.01) on the
other studied properties, such as polyphenols. The manure application significantly increased all
of studied properties. The combined application of mycorrhiza, manure and calcium, with the
exception of fruit weight and juice acidity had a significant effect (P<0.01) on other traits. The
lowest juice pH, the highest average weight of 5 fruits and highest values of sinapic acid, gallic
acid, catechin, rutine and ascorbic acid were obtained from combined application of 500 g.tree™
mycorrhiza, 500 g manure.tree” and calcium chloride spraying.

Conclusion: The results showed that application of mycorrhiza, manure and calcium spraying
in pomegranates are very effective in increasing of its production and improving its quality. The
highest yield (24.04 kg.tree') were obtained from combined application of 500 g.tree”
mycorrhiza, 500 g.tree”’ of manure and calcium chloride spray which in compared with the
control treatment showed 42.6% increase in yield. In general, due to one year of testing, to
achieve more reliable results need to investigate further.
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