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Table 1- Some of chemical properties of Blood powder

used
0P 29 B S Ry Sl
Blood powder properties Amount
pPH as a0l 5.30
Raw protein(%) pls 559 43.75
P(%) yiud 0.56
K(mg Kg'™) sewls 500
Ca(mg Kg™) mads 7500
Mg(mg Kg™) e 4000
Fe(mg kg™) ol 1000
Zn(mg kg s, 81
Cumg kg) e <0.05
Mn(mg kg™) ;i 5
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Table 2- Some of physical and chemical properties of soil

tested
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Soil properties Amount  Measurement method
Texture céb Loam Bouyoucos (1962)
PH as a0l 75 Peech (1965)
Sersdlcola el
1 1.2
EC (dsm™)
%) i s Walkley and Black
OM (%) JI sl 1.19 (1934)
55518 ol byl
G Pl el 125 Chapman (1965)

CEC (Cmol kg™
(%) Jslee @liy)S punndS 417 Allison and Moodie
CCE ' (1965)

Olsen et al. (1954)

Knudsen et al. (1982)

Lindsay and Norvell
(1978)
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Table 3- Effect of different levels of iron and Blood powder on shoot dry weight, chlorophyll a and b and carotenoids
concentrations in Melissa

ol daw

Different levels of Blood powder (gr Kg™) oes ;59 cilise zglaw RV

Fe level (mg kg™) 5 5

5 3 Mean

Aerial dry weight (gr pot™) s slsl s 55

0 115.42d 129.02b 131.04b 126.00b 125.37B
25 121.13c 132.05b 141.45a 140.79a 133.86A
5 128.02b 126.67b 127.01b 140.11a 130.45A
Mean 121.52C 129.25B 133.17AB 135.63A
Essential oil yield (mg pot™) Lulul s, Sles
0 282.29i 459.98h 585.58f 596.13f 480.99C
25 500.149 739.70e 931.61c 881.08c 763.13B
5 836.01d 910.27c 1032.68b 1153.14a 983.03A
Mean 539.48D 703.32C 849.96B 876.78A
Chlorophyll a concentration (Mg g™ FW) a b,ls el
0 1.15d 1.29cd 1.46¢ 1.84b 1.44B
25 1.44c 1.71b 1.75b 2.30a 1.80A
5 1.66bc 1.90b 2.11ab 2.43a 2.03A
Mean 1.42C 1.63BC 1.77B 2.19A
Chlorophyll b concentration (mg g™ FW) b s, el
0 0.56e 0.53e 0.64d 0.81a 0.64B
25 0.64d 0.67cd 0.71c 0.80a 0.71A
5 0.68c 0.75b 0.72bc 0.79a 0.75A
Mean 0.63C 0.65BC 0.69B 0.80A
Carotenoids concentration (Mg g™ FW) gz, el
0 0.29c 0.28c 0.34b 0.33b 0.31B
25 0.29¢c 0.32b 0.34b 0.32b 0.32B
5 0.34b 0.33b 0.37a 0.34b 0.35A
Mean 0.31B 0.31B 0.35A 0.33AB
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Numbers followed by the same letter are not significantly different using Duncan test (P<0.05)
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Figure 1- Effect of different levels of iron and Blood Powder on Fe concentration in Melissa plant
(Means with the same letters, indicated significant difference at 5% probability level).
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Introduction

Iron deficiency is found mainly in plants in calcareous and alkaline soils. Regarding the fact that chemical

conditions of the soils are main cause of iron chlorosis, and because of chalet fertilizers are expensive therefore,
use of organic and iron-rich organic compounds such as blood powder can be effective in removal of iron
chlorosis. Blood can have a beneficial effect on more dissolution of iron compounds. One kg of blood contains
20-30 g iron in ferrous form (Fe?*) in hemoglobin molecule. Therefore, it can use as an effective source of iron.
Blood powder is only organic fertilizers containing nitrogen, iron, phosphorus, organic complexes and amino
acids useful hormones in plants growth. The process of iron liberation from Blood powder is carried out more
rapidly in calcareous soils. Further, decomposition of it reduces soil reaction. Iron is chalet form in Blood which
it makes to protect Fe from chemical reactions and conversation into non available forms. Therefore, the purpose
of this study was to investigate potential of blood powder in supplying iron of Melissa Officinalis L.

Materials and Methods

The experiment was performed as factorial in a completely randomized design with three levels of Fe-
EDDHA (Zero , 2.5 and 5 mg Fe kg™ soil) and 4 levels of Blood powder (Zero, 0.75, 1.5 and 3 g blood powder
kg™ soil) in Three replication on Melissa Officinalis L. medicinal plant. There were measured dry weight,
concentration of Fe, chlorophyll a and b, carotenoids and essential oil content after the end of vegetative growth
period.

Results and Discussions

The results showed that application of Fe-EDDHA and Blood powder increased significantly shoot dry
weight, concentration of Fe, chlorophyll, carotenoids and essential oil yield in plant. The maximum of plant dry
weight was 141.4 g.pot™ under conditions of Fe EDDHA and Blood powder intake of 2.5 mg and 1.5 g kg™
respectively, which it was equal to 22.5% higher than control. Consumption of 5 mg Fe and 3 g.kg™ blood
powder caused 35.1% increase in Fe concentration compared to control. Blood powder consumption increased
13.8, 6.8 and 11.7% in the first, second and third levels of iron, respectively. Chlorophyll b concentration was
increased 17.2 and 23.0% by application of mg Fe and 3 g blood powder kg™ soil, respectively. Concentration
averages of carotenoids were 0.31, 0.32 and 0.35 mg.g ™ in the first, second and third levels of iron, respectively.
But the averages were 0.31, 0.31, 0.35 and 33.3 mg.g™ in the first to fourth levels of blood powder, respectively.
The amount of essential oil was increased at all levels of iron and blood powder compared to control, which it
was obtained 241. 7% increasing with compared to control by application of iron and blood powder of 5 mg and
3 g.kg, respectively. The same amount of iron and blood powder produced the maximum essential oil yield
(304.5% higher compared to control).

Conclusions

In general, the results of the study showed that application of Fe-EDDHA and blood powder increased plant
dry matter, iron, chlorophyll and carotenoids concentration and essential oil content of Melissa Officinalis L.
However, at higher levels of these treatments, it caused a lower growth in growth and essential oil yield.
Regarding the positive effect of iron intake on essential oil yield of Melissa Officinalis L. and on the other hand,
considering the cost of iron organic fertilizers, the use of blood powder is recommended in the cultivation of the
medicinal plant. Also, due to the lack of apparent symptoms of toxicity at high levels of iron thus, cultivation of
Melissa plant is suggested in soils with a medium of Fe pollution. Although it seems more research is needed in
this regard.
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