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Table 1- Selected physical and chemical characteristics of soils in the studied garden

EC pH OC P K Fe Zn Mn Cu sand silt clay
(dSm™ (%) (mgkg™) (%)
3.28 7.7 0.67 7 180 5.0 0.5 1.7 1.18 582 307 12.1
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Table 2- Some chemical characteristics of used manure

N-NH;  Humidity Pb Cd NO; Fe Zn Mn K P N OoC EC pH
(%) (mgkg'") (%) (dSm™)
0.05 5.5 244 1.1 297 9857 614 229 24 0.03 1.1 244 2.16 8.0
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Table 3- Variance analysis of some quantitative parameters of pomegranate

Mean squares <l yo Sk

Canrgy o 039 038 039 S Shoe il az o
ol 4 Ll Gy o oo i Degree of Sources of variation &, sl

Skin-to- Kernel Skin Fruit Tree freedoms

kernel ratio  weight weight  weight yield

0.01" 80748 23972 0.16™ 538.36™ 2 Replication 1,55
0.0001™ 587522 88209 047"  726.63" 1 Mycorrhiza 13, )5S
0.11™ 79452 57138™ 0.14™ 523.3" 2 Manure s 545
0.90™ 3306 80089™ 0.03" 77.43™ 1 Potassium ..ty
0.05™ 104653™  16272""  0.001™  16.31™ 2 Mycorrhiza » Manure s 558 X 13, 65
0.02™  123552™ 114244 0.001™  0.001™ 1 Mycorrhiza: Potassium seul, X 1,050
0.06™ 183794™ 43815  0.01™ 8.7218 2 Manure+ Potassium powly X olo 058
025" 6624877 49661 0.003™ 3338 2 Manure: PORSSIUM sl X 55 X 1 5o
Mycorrhiza-
0.01 326334 157 0.01 5.74 22 Error U
15.7 18.4 12.5 54 7.4 CV (%) &l o
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Table 4- The main effects of different treatments on some parameters of pomegranate

Sy )5 Camed als 39 Cewsy (339 oge O (339 <)o 0,8 les
als 4 ) (39) 55 (p,55L5) Lo
Skin-to-kernel Kernel Skin Fruit Tree Treatments

ratio weight (g)  weight (g)  weight (g) yield (kg)
0.542 850" 438" 1325° 27.84° (132,950 & yas pac) MO
0.55% 1105° 5372 1553 36.83 ° (3,550 p,5 0+ + B ,00) M500
0.49° 968 2 441" 1410 30.87° (s & e pae) KO
0.59 9872 5354 1470° 33.80* (pesliy p,5 0+ + B ,a0) K500
0.63 2 909 2 5672 1328 ° 24.97° (410 355 B yae pae) DO
0.55 2 956 * 451" 1446 2 34.31% (o> 355 p,55kS V+ B,a0) D10
0.44° 1068 @ 445° 1543 @ 37.732 (ol 955 0,54l Yo G a0) D20

RYRY P<-1-0) Sl gme DS SSls slacsloais Q},cﬂ bl S e By, sl sl Silee
Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05).
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Table 5- The effects of combined use of mycorrhiza- potassium, mycorrhiza-manure and manure-potassium on
some parameters of pomegranate

@ Sy Sl 39 S )y om0 5y Sy Shee
als ¢ 5 ) (55k5) o les
Skin-to- Kernel Skin Fruit Tree yield Treatments
kernel ratio  weight(g) weight (g) weight (g) (kg)

0.512 899 447° 1290° 26.4 (il 3 15259500 B pae pac) MOKO
0.57 801° 429° 1360° 29.3° (pailiy p,5 0+ + Laid 3,.00) MOKS500
0.47 10372 434° 1526* 35.4 (325500 p,5 0+« lais (& ae) MS000KO
0.61* 1173* 641° 1580° 38.3° (pailiy 5 0%+ 415,550 p,5 0+ +) M500K500
0.57%¢ 858 478b° 1219° 20.3¢ (913 355 § 132,550 8 pan pac) MODO
0.61% 724° 410¢ 1333« 28.8° (oo 595 p,S5ks 1+ Lais 3,00) MOD10
0.45¢ 967%® 427¢ 1423b¢ 26.7° (oo 355 p,59LS Vo lakd U as) MOD20
0.70* 961® 657" 1436°¢ 34.5° (152,550 p,5 0+ + L 8 a0) M500D0
0.43¢ 953%® 410¢ 1521% 36.4% (s 2,55 Ve 515,650 p,5 0+ -) MS00D10
0.434 1167 462¢ 1663* 41.0 (oo p55kS ¥+ 515,650 0,5 0+ +) M500D20
0.51° 898 458¢ 1317¢ 24.3¢ (o0 095 5 pomsliy B a0 pae) KODO
0.74* 921%® 680° 1339¢ 25.7° (oo 555 0 SoleS 1+ 8,20 KOD10
0.55° 823° 458¢ 1387%¢ 31.9b¢ (515 355 0,59k ¥+ B as) KOD20
0.424 1088® 445¢ 1506% 36.7%® (peiliy 2,5 0+ + G ,20) KS00DO
0.434 953 410¢ 1521% 36.4%® (s 5ok Vo 5 ety o5 0+ -) K500D10
0.414 1183* 480° 1565* 39.3 (98 2SS ¥ g iy p,5 0+ +) K500D20

3 las (P74 0) (g,lo g B (SSls glasaloniz (yge3l bl y 5 i By, (gl s slayaSilee
Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05).
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Table 6- The effects of combined use of different amounts of Mymicoriza, potassium and manure on some
parameters of pomegranate

Comgy S & () Cog o3s ome 0 03y S0 3 Shes
; - . . .
als 4y ) (e;?’) (ﬁ;.) (pSskS) o loss
Skin-to- Ke.rnel Skm Fr}l it Tree yield Treatments
kernel ratio Wl ght weight weight (ke)
(g (g (8
0.72° 637" 495 1132¢ 19.3f (ool 5 13,5500 5 yan pae) MOKODO
0.59° 778 460 1238¢ 21.2f (ol 5 B+ + L 3,20) MOK 500D0
0.55¢ 811° 4429 1253¢ 28.2¢ (s p)S5kS 1+ Laié 05,00) MOKOD10
0.51¢d 736° 378" 1114¢ 29.4¢ (s o558 Ve 5 ety o5 0+ ) MOKS00D10
0.43¢ 948b 405¢ 1353¢ 31,74 (ols o, F5hS T 5 el 5 0+ ) MOKOD20
0.46%f 988b 449¢ 1437¢ 3735 (o oSS Yo 5 maly o8 0+ ) MOK500D200
0.44¢ 959" 414¢ 1337¢ 29.2¢ (52)5500 o5 0+ G ae) MSOOKODO
0.72° 963 700? 1663t 30.2¢ (ootlty o) O+ + 5 13,9500 .5 0+ ) MSOK500D0
0.65b 735b¢ 473¢ 1208 35.7¢ (o3 5ok )+ 5 15,55e o5 0+ +) MSOKODI10
g lpysSee o5 B+ b yme) MSOOKS00D10
0.421 1217° 5120 1729% 44.0° 2 usSse o7 00+ 1y i
(b Sk Vg ol o8
£ 00+ 5l 55ae o5 00+ b pae) MOKOD20
0.38 1117° 414¢ 1531 21.2% 17077 s leasee 05 B0 e
(oo p S skS Ve g ponsly
£ 0n+ 5l 55me 0,5 O+ b yme) MOKS00D200
038 1340° 510° 1850° gogib 7O sl O e

(1 p 5 skS Ve 5 penly

A3y P12 0) (gl crme B (S5l (glasals wiz (ygajl Goll 3 S pidie By > (6l (lonSils
Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05).
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Table 7- Variance analysis of nutrients concentration in pomegranate leaves

Sleye (ks

Mean Squaresﬁ g;;;: Z:f Sources of variation ,.s5 sl

95 25 o oo b ety e doms

Zn Mg Cu Fe P K

419" 4111™ 54 1126" 0.006™ 0.1 2 Replication I,ss
145 288" 0.19™ 35m 0.005™ 03" 1 Mycorrhiza 5,55
488" 40™ 0.37" 1478 0.001™ 0.4 2 Manure _als o585
311 61™ 0.01* 1900™ 0.001™ 03" 1 Potassium q.by
3567 49" 010" 1552 0.0001"  0.01° 2 Mycorrhiza - Manure s 55 15, 55ee
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ns, ** and * represent non-significant, and a significant difference between related variables at 1% and 5% level, respectively.
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Table 8- The main effects of mycorrhiza, potassium and manure application on chemical composition of
pomegranate leaves
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Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05).
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Table 9- The effects of combined use of mycorrhiza- potassium, mycorrhiza-manure and manure-potassium on
chemical composition of pomegranate leaves

& ol b oy
Mz on P P % oo
(ug g')e S » o555 (%) Treatments
5006 223 19766 130°  020° 1.9 (sl 3 51,550n e poe) MOKO
52.6>  23.6° 19.70¢ 146* 0.21° 2.0 (palty 0,5 0+ + Lais 3 00) MOKS500
5075 26.0° 19.81°  137* 023 2.0 ()95 o5 O+ - s i 2) MS000KO
599" 30.0°  19.93  146* 023 2.5 (i 2,5 0+ + 3 I3 5500 2,5 0+ -) MSOOK 500
4480 2315 19.63¢ 138 0090 2.0° (ol 355 5 125500 G yn i) MODO
533 23.0° 1977 138 020°  2.0° (il 355 p,S5LS 1+ Lk ;a0 MODI10
558 21.7° 19785 143 022" 22 (s 555 o, 5hS T+ L 3 me) MOD20
SL7¢ 2460 1957 1226 023 2.qbc (30,5500 2,5 B+ - Lk G ay M500DO
492¢ 2720 1998 137° 023 2.1t (s pF5hS 1+ 3 1y s5e o5 0 ) M5S00D10
6520 3220 2007  166° 024 2.5 (s SolS Yo 5 13 95e o5 B+ -) M500D20
475 2360 19.63¢ 122> 02040 1.9 (ol 355 5 ety s yae pe) KODO
475 2410 1957 137 0208¢ 1.9 (s 555 pF9kS V- 5,a0) KOD10
49.1¢ 24.7° 19.82°¢ 1372 0.211°¢ 2.0° (210 355 #,55LS Y+ G,a0) KOD20
55.0°  254b 1993 1430 0223 2.t (oaslis 4,5 0+ + i,20) KS00DO
563" 2418 1978 140®  0226° 2.0 (s 5okS 1+ 5 sl 5 0+ ) K500D10
648 307° 2007  163* 0233 2.6 (s 5okS Yo 5 sl o5 0+ ) K500D20

3 las P74 0) (g,lo g Bz (SSls glasaloaiz fyge3l (bl y S i By (gl s slayaSilee
Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05).
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Table 10- The effects of combined use of mycorrhiza, potassium and manure application on chemical
composition of pomegranate leaves
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Means with common letters have no significant difference according to Duncan's multiple range test (p<0.05).
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Abstract

Chemical, bio and organic fertilizers have an important role in increasing quantity and quality of
agricultural products. In order to study the effects of mycorrhizal inoculation, potassium and organic
manure applications on the yield and chemical composition of pomegranate leaves, a factorial
experiment in a randomized complete block design with three replications was conducted, in Jannat-
shahr region, located nearby Darab at Fars province in 2013. Treatments were a combination of two
levels of 0 and 500 grams of mycorrhiza, three levels of 0, 10 and 20 kg sheep manure and two levels
of 0 and 500 g of potassium oxide per tree. Mycorrhizae and sheep manure were used before flowering
and potassium was applied before and after flowering. The measured factors were yield per tree, fruit
weight, skin weight, grain weight, grain skin than five fruits and concentration of potassium,
phosphorus, iron, manganese, zinc and copper in leaves. The results showed that the main effects of
mycorrhiza, potassium and manure application on the most of studied characteristics were significant.
The highest average weight of 5 fruits, the highest kernel weight and the lowest skin-to-kernel weight
ratio were obtained from combined application of 500 grams mycorrhizal, 20 kg of manure and 500 g
of K»,O. The maximum concentration of potassium, phosphorus, iron, copper, manganese and zinc were
obtained from combined use of 500 grams of mycorrhiza, 500 grams K,O and 20 kg of sheep manure
per each tree. The highest yield of pomegranate fruit (44 kg per tree) were obtained from combined
application of 500 g mycorrhiza, 10 kg of sheep manure and 500 g of K,O, which compared with the
control treatment, showed 127% increase in yield and can be recommended as the superior treatment.

Keywords: Manure, Mycorrhizal inoculation, Pomegranate and Potassium sulfate
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