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ABSTRACT

In order to evaluate the influence of bio-fertilizers on the yield, yield
components, oil percentage and protein of Pumpkin medicinal plant, an
experiment was conducted at the Research Farm of Agricultureand Natural
Resources Research Center of West Azarbaijan based on randomized
complete block design with 4 replications in 2008. Treatments were
biological phosphorus (Bacillus lentus P5 and Pseudomonas putida
P13)+chemical phosphorus, biological nitrogen (Azospirillum),
Thiobacillus, NPK, Livestock Manure, Livestock Manure+ biological
phosphorus (Bacillus lentusP5 and Pseudomonas putidaP13), Livestock
Manuretbiological nitrogen, Livestock Manure+Thiobacillus, Livestock
Manuret+biological nitrogen+biological phosphorus, Livestock
Manure+Thiobacillus+biological phosphorus, Livestock
Manure+biological nitrogen+Thiobacillus, and Livestock
Manure+Thiobacillustbiological nitrogen+ biological phosphorus. The
highest oil percent (61%) and oil yield (2634 kg/ha) were obtained from
fertilizer treatment 13. The highest yield of protein (1976 kg/ha) belonged
to the treatment 13 aswell asthe lowest yield of protein (375 kg/ha) was
obtained from treatment 4 (control). According to the results of this study
fertilizer treatment 13 (30 tons/ha of Livestock Manure+ 100 g/ha
phosphate barvar 2 + 1 liter/haNitroxin fertilizer + 1.5 kg/ha Thiobacillus)
isrecommended for increase yield quality and quantity of cucurbit.
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INTRODUCTION

Medicinal Pumpkin (Cucurbita pepo convar. pepo
var styrica) anannual and herbaceousplant, isnative
totropica and subtropica regionsand fromtheAmerica
has spread to other parts of the world*>24, Seeds of
these plantsarerich source of protein, oil and vauable
activeingredientssuch asfatty acids, Phytosterolsand

Vitamin E. Andfromtheactiveingredientsof that, drugs
such as Peponen, Prostaliquid and irritation urineis
made®. The amount of oil in seed is about 40 to 60
percent and most important fatty acid constituent the
oil of thisplantislinoleic acid 45 to 50 percent!®™. Use
of biologica fertilizersin agricultura ecosystemswith
the purposeof eiminating or substantially reducing the
use of chemical inputsisimportant*. Bashan et al®®
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showed that the use of Azotobacter causesto increase
nitrogen content in grains. Ratti et al*” observed that
application of phosphatesolubilizing bacteria(PSB) on
lemon grass plant biomassincreased rel ativeto con-
trol. Gardezi et all® and Hameedaet a'® reported that
theusageof dilatory compost (through the processing
of organic wastes such asmanure, crop residue) can
be obtained by earthworms on the pearl millet and
Sesbania emerus plant were observed significantly in-
creased plant height. Thereare clear and positivere-
portsontheuseof biologicd fertilizersfor Azosprillum
and azotobacter on Sorghum?, onionl*4, wheat and
mustard”. Rezvani Moghaddam et d@ with applying
manure, compost and fertilizers, phosphorusand nitro-
genin castor oil plant showed that the highest oil per-
cent and grain yield was obtained in compost fertilizer
treatments and combined nitrogen and phosphorusfer-
tilizer. Eghball et d® stated that theusage of manureor
compost can increasethe nutrient concentration and
organic matter of soil, and thereforemay affect theyied
of cultivated plants. The maximum oil content was ob-
tained in peanuts respectively by using 75% NPK +

25% of thecomposition of manureand biofertilizaer, and
the highest oil yield obtained from the use of 25% of
nitrogenfertilizer and 75% organicfertilizer™™. They dso
showed that the highest percentage and proteinyield
with 75% NPK + 25% of the organic and biological
fertilizers. The environment protection and reducethe
consumption of fertilizersisoneof themain targets of
sugtainable productioninagriculturd ecosysems. Inthis
regard, the main objective of this study was to evaluate
theeffect of different biological fertilizerson morpho-
logical traitsand yield of Cucurbita pepo var. sterica.

MATERIALSAND METHODS

Thisexperiment was conducted at Research Cen-
ter of Agriculture and Natural Resources of West
Azarbaijanwithlatitude 37°, 53" North and longitude
45°, 10" East, and a height of 1325 meters above sea
level in 2008. Theaverage annua precipitation of 237
mm and mean annual temperatureisabout 13.1° C.
Some physico-chemical characteristicsof soil were
showninTABLE 1.

TABLE 1: Analysisof somephysical and chemical characteristicsof soil and manure.

Neutral

Satlggtion ccl)_:nlstijtétii(i/aiﬂty pH M_?.tliolr.i\?ls %gﬁlgc Nitrogen Phosphorus Potassium Sand Silt Clay tei?tijlre
% Dsm™ - % % % ppm ppm % % %
Sail 56 0.117 791 2938 15 16.14 222 13 46 41 Igﬁ;;
Manure 1.92 8.5 1.54 0.75 2.8 L
Before sowing, moldboard plow land withdeep  hand weeding.

plowing in autumn and tillage for thefinal seed bed
preparation was done. Chemical analysis of manure
wasgivenin TABLE 1. Seedsof Pumpkin (Cucurbita
pepo convar. pepo var styriaca) have been diluted by
adding water 3-5 times of bio-fertilizersweight and
then have been mixed up totally. Treated seedswere
immediately sownin soil at depth of 2cm. Treatments
included 13 fertilizer treatmentslistedin TABLE 2,
were arranged in arandomized compl ete block de-
signwithfour replications. Experimenta unitsineach
replication composed of fivelines. Inter-row and in-
ter-plant spacingwas 1.0 and 0.4 m, respectively. After
emergence, oneof four seedlingswasremainedineach
hole of 1.0x0.4 m planted seeds containing 25000
plants per hectare. Thefield was kept weed free by
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Fruitswereharvested in 27th September, and main
stem and sub stemlength were measured by 10 samples
per experimental unit. The 1000 seedsweight wasde-
termined by weighing 4 samples of 100 seed for each
plot. Weharvest 2m2 of each plot to obtain biol ogica
and seed yield, and then harvest index (ratio of seed
yieldtobiologica yied) wasca culated. Theoil of seeds
was determined by Soxhl et extraction for 6 hours. The
Seed protein content was cal culated by multiplyingto-
tal nitrogen content with factor 6.25. Total nitrogen con-
tent was determined by the micro-Kjeldahl method*Y.
Dataanalysis of variance was done by SAS 9.1 soft-
ware. Themeansdifferencesamong thetreatmentswere
compared by LSD Multiple Comparison Test at 0.05
level of probability.
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TABLE 2: Fertilizer treatments

Number Treatment

Amount of Fertilizer per unit area

Nitroxin (Azotobacter and Azospirillum)
Thiobacillus
Control

NPK

Livestock Manure

N O o B~ WDN

Livestock Manuret+Phosphate barvar 2
8 Livestock Manure+Nitroxin
9 Livestock Manure+ Thiobacillus

10  Livestock Manure+ Nitroxin+Phosphate barvar 2

11 Livestock Manure + Thiobacillus+Phosphate barvar 2

12 Livestock Manure + Nitroxin+ Thiobacillus

13 barvar 2

Livestock Manure+ Thiabacillust+Nitroxin+Phosphate

Phosphate fertilizer 2 (Pseudomonas putida Strain P13 Phosphate barvar 2 (100 g/ha) +Phosphorus Fertilizer
and Bacilluslentus Strain P5) +Phosphorus fertilizer

(60 kg/ha)

Nitroxin Fertilizer (1 liter/ha)
Fertilizer (1.5kg/ha) Thiobacillus

without biological and chemical Fertilizers
PhosphoruskFertilizer (120 kg/ha)+ Potassium Fertilizer
(100 kg/ha) + Nitrogen Fertilizer (60 kg/ha)

Livestock Manure (30 t/ha)

Livestock Manure (30 t/ha)+ Phosphate barvar 2 (100
g/ha)

Livestock Manure (30 ton/ha)+ Nitroxin Fertilizer
(Azotobacter) (1 liter/ha)

Livestock Manure (30 ton/ha)+ Thiobacillus Fertilizer
(1.5kg/ha)

Livestock Manure (30 ton/ha)+ Phosphate barvar 2
(100gr/ha)+ Nitroxin Fertilizer (Azotobacter) (1 liter/ha)
Livestock Manure (30 ton/ha)+ Phosphate barvar 2
(100gr/ha)+ Thiobacillus Fertilizer (1.5kg/ha)
Livestock Manure (30 ton/ha)+ Nitroxin Fertilizer
(Azotobacter) (1 liter/ha) + Thiobacillus Fertilizer
(1.5kg/ha)

Livestock Manure (30 ton/ha)+ Phosphate barvar 2
(100gr/ha) + Nitroxin Fertilizer (Azotobacter) (1
liter/ha) + Thiobacillus Fertilizer (1.5kg/ha)

RESULTSAND DISCUSSION

Resultsaccording to analysis of variance showed
sgnificant effect of treetmentson the seedyield, oil per-

centage, oil yidd, proteinyidd, thelength of main stem,
sub stem length, fruit yield and harvest index of seed
(P<0.01). But the effect of fertilizer treatmentsonthe
number of sub stem per plant, biological yield and per-
cent of proteinwasnon-significant (TABLE 3).

TABLE 3: Theanalysisof variance (ANOVA) of fertilizer treatmentseffectson theagronomic charactersand yield of
medicinal pumpkin (Cucurbita pepo convar. pepo var styrica).

Mean of square

Source of variation  df

Seed Yield Oil % QilYield Protein% ProteinYield Length of main Stem
Replication 3  7963.218° 0.019™  2543.808° 0.00001™ 1334.890" 0.006"™
Treatment 12 1658609.698" 163.269° 1000720.665 242.410™ 849795.282" 3116~
Error 36  1566.640 0.047 387.706 0.001 269.662 0.003
Coefficient of variation (%) 1.42 0.41 1.30 0.01 1.37 1.56

ns, non-significant **, significant in 1% probability level.

M eans comparison showed that the highest yield
of seed (3875 kg/ha) was obtained from T13 (Live-
stock Manuret+ Thiobacillus+Nitroxin+Phosphate
barvar 2) and thelowest yield (500.1 kg/ha) belonged
to control treetment. All biofertilizer treetmentsproduced
thehigher yie d of seed than control (without fertilizer).
But therewere significant reductionsin treatments 2
(Nitroxinincluded Azotobacter and Azospirillumspe-

cies), 3 (Thiobacillus) and 5 (NPK) as same as con-
trol (Figurel).

Thelowest percent of seed oil (40 %) was obtained
from control trestment. All experimenta trestmentsin-
creased theail percent, whiletheminimum increasebe-
longed to chemicd originated NPK. Thehighest percent
of seed ail (61 %) was obtained from 13 (Livestock
Manuret Thiobacillus+Nitroxin+Phosphatebarvar 2)

s LBioTechnology
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Fertilizer Treatments

Seed Yield (kg/ha)

Treatments:

1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Srain P5) +Phosphorus fertilizer

2: Nitroxin (Azotobacter and Azospirillum)

3: Thiobacillus

4: Control

5: NPK

6: Livestock Manure

7: Livestock M anure+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)

8: Livestock M anuret+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+Thiobacillus

10: Livestock Manure+ Nitroxin+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
11: Livestock Manure +Thiobacillus+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacilluslentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus

13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figurel: Meanscomparison of seed yield (kg/ha) of medici-
nal pumpkin (Cucurbita pepo convar) affected by bio-fertil-
izer treatments. The sameletter sshow non-significant dif-
ferencesbetween at P<0.05

followed by other biologica manures(Figure2).

Results of meanscomparison (Figure 3) reveaded
that the highest yield of ail (2364 kg/ha) was produced
by plants treated with T13 (Livestock Manure+
Thiobacillus+Nitroxin+Phosphate barvar 2) followed
by biologicd manuretreatments. But thesignificant re-
duction was observed in chemical NPK, 2 (Nitroxin
included Azotobacter and Azospirillum species) and
3 (Thiobacillus). Whiletheminimumyield of seed oil
bel onged to control trestment (600 kg/ha). Thechemi-
cd fertilizer (NPK) showed theminimumincreasein il
yield compared with control. Despitethehigher increase
of oil yield by biofertilizer nutrientsthan control, this
yield was|ess than combination of biofertilizer and
chemica nutrient (Treatment 1) (Figure 3).
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Fertilizer Treatments
Treatments:

1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Strain P5) +Phosphorus fertilizer

2: Nitroxin (Azotobacter and Azospirillum)

3: Thiobacillus

4: Control

5: NPK

6: Livestock Manure

7: Livestock M anur e+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)

8: Livestock Manure+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+Thiobacillus

10: Livestock Manure+Nitroxin+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
11: Livestock Manure + Thiobacillus+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus

13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figure2: Meanscomparison of seed oil per centage (%) of
medicinal pumpkin (Cucurbita pepo convar) affected by
fertilizer treatments. Thesameletter sshow non-significant
differencesbetween at P<0.05.

Changesof proteinyield (Figure4), likeoil yield
indicated that the highest (1976 kg/ha) and lowest (375
kg/ha) yield of protein wererespectively obtained from
T13 (Livestock Manure+ Thiobacillus+Nitro-
xin+Phosphatebarvar 2) and control trestment. Chemi-
cal NPK with lowest increasein protein yield com-
pared to other biological treatments, showed theen-
hancement of these organic treatment to produce pro-
teinin pumpkin plants(Figure4).

Thelongest stem (500 cm) belonged to Livestock
Manure +Thiobacillus+Nitroxin+Phosphate barvar 2
(T13) and the shortest stem (125 cm) was observed at
control treatment (without fertilizer). Chemical NPK
treatment had thelowest increasein semlengthin com-
parison with control treatment. Despite the significant
increasein other biological manures, theseariseswere
lessthan T13 (Figure5).
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Fertilizer Treatments
Treatments:

1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Srain P5) +Phosphorus fertilizer

2: Nitroxin (Azotobacter and Azospirillum)

3: Thiobacillus

4: Control

5: NPK

6: Livestock Manure

7: Livestock M anure+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)

8: Livestock M anuret+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+ Thiobacillus

10: Livestock Manure+ Nitroxin+Phosphate barvar 2
(Pseudomonas putida Strain P13 and Bacillus lentus Srain P5)
11: Livestock Manure + ThiobacillustPhosphate barvar 2
(Pseudomonas putida Strain P13 and Bacilluslentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus

13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figure 3 : Means comparison of seed ail yield (kg/ha) of
medicinal pumpkin (Cucurbita pepo convar) affected by
fertilizer treatments. Thesameletter sshow non-significant
differencesbetween at P<0.05.

Likestemlength, thelongest (400 cm) and shortest
(100 cm) latera stem were obtained from T13 and
control treatments, respectively. Thedescending trend
was occurred from T13 to T7 (with 400 cm to 330
cm) (Figure®6).

Theharvest index, ratio of seedyield to biological
yield showed in Figure 7, indicated that the maximum
reduction of photosyntate all ocation to seed was oc-
curred at control treatment with 12.27 %. Similarity
between seed yield and harvestindex (Figures1and 7)
indicated non-significant differencesof biologicd yidd
among treatments(TABLE 3).

Resultsfrom thisstudy showed that biological fer-
tilizerspluslivestock manuretreatments (Trestments7,
8,9, 10, 11, 12 and 13) led to the optimal values of
seed oil percent, seed protein content, yield of protein,
stem length, the number of lateral branches, 1000 seed
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Protein yield (kg/ha)
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Treatments:

1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Srain P5) +Phosphorus fertilizer

2: Nitroxin (Azotobacter and Azospirillum)

3: Thiobacillus

4: Control

5: NPK

6: Livestock Manure

7: Livestock M anur e+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)

8: Livestock Manuret+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+ Thiobacillus

10: Livestock Manure+ Nitroxin+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
11: Livestock Manure +Thiobacillus+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus

13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figure4: Meanscomparison of yield of protein (kg/ha) of
medicinal pumpkin (Cucurbita pepo convar) affected by
fertilizer treatments. Thesameletter sshow non-significant
differencesbetween at P<0.05.

weight, fruit yield (freshweight), biologica yield, seed
yield and harvest index of medicina pumpkin plant.
Rotten livestock manure thoroughly supply the
needed food of plants, so hasaveryimportant rolein
improving soil physical characteristicsand isvery ef-
fectiveinenhancing soil fertility, withincreasing soil hu-
mus. Useof thisfertilizersimproving gasexchangein
soil, maintain water and nutrientsinthesoil, lightening
the heavy soils and enhance the adhesion properties
sandy soilsand anincrease of yieldisefficient. Yield
increasein livestock manuretreatments (Figuresl, 3
and 4), perhaps dueto increased activity of microor-
ganisms, and release of some CO, inplantsandinre-
sult that causesto photosynthesis of plant®”. Matsi et
all*¥ showed that use of livestock manurecanincrease
high consumption € ementsnitrogen, phosphorusand

s BioTechnology
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Fertilizer Treatments

Treatments:

1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Srain P5) +Phosphorus fertilizer

2: Nitroxin (Azotobacter and Azospirillum)

3: Thiobacillus

4: Control

5: NPK

6: Livestock Manure

7: Livestock M anur e+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)

8: Livestock M anuret+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+ Thiobacillus

10: Livestock Manure+ Nitroxin+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
11: Livestock Manure +Thiobacillus+Phosphate barvar 2
(Pseudomonas putida Strain P13 and Bacillus lentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus

13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figure5: M eanscomparison of stem length (m) of medicinal
pumpkin (Cucurbita pepo convar) affected by fertilizer
treatments. The same letters show non-significant
differencesbetween at P<0.05.

potass um accessibility. Zhang et a® reported that use
of biofertilizers, especidly livestock manure, improve
soil physical propertiesand this causeto more stimu-
late of eementsand water absorption by plant roots.
Use of both organic matter of livestock manure and
composting municipa wastewithincreasing biologica
yield of whesat with increasing concentrationsof phos-
phorus, potassium, iron, manganese, chlorideand so-
diumindifferent organs of wheat compared to control
treatment*®l. Ahmad and Jabeen™™ were observed sig-
nificant enhancement in vegetativetraitssuch asplant
height, stem diameter, biologica yield, oil percent and
seed yield of sunflower dueto application of biofertil-
izers. Thereasonfor thisincreasemight beinreationto
improving soil structureby increasing soil water holding
capacity, proper ventilation and drainage. Increasein

Sub stem length (m)
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Fertilizer Treatments
Treatments:
1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Srain P5) +Phosphorus fertilizer
2: Nitroxin (Azotobacter and Azospirillum)
3: Thiobacillus
4: Control
5: NPK
6: Livestock Manure
7: Livestock M anur e+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)
8: Livestock Manuret+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+ Thiobacillus
10: Livestock Manure+ Nitroxin+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
11: Livestock Manure + Thiobacillus+tPhosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus
13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figure 6 : Means comparison of sub stem length (m) of
medicinal pumpkin (Cucurbita pepo convar) affected by
fertilizer treatments. Thesameletter sshow non-significant
differencesbetween at P<0.05.

crop yieldwith application of biofertilizershasbeenre-
portedin corn®, Biofertilizers production cost islow
and do not create pollution inthe ecosystem. The con-
sumption of thesefertilizersnot only increased yield but
also decreased amount of chemicadl fertilizersusage™.
The most common biofertilizers containing micro-or-
ganisms can point to nitrogen fixing bacteria
(Diazotrophs) such as Azotobacter genus, and phos-
phate sol ubilizing microorganisms (phosphate barvar 2
manurein thisresearch), given that the consequences
of leaching nitrogen, contamination of water resources
and phosphate sol ubilizing, calcium compounds accu-
mulateindkalinesoils, limewithauminumandironin
acidic soilscanhaveaprofoundimpact inachievingthe
purpose of sustainable agriculture and haveincreased
yield?, Phosphorusisone of themain elementswith
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Fertilizer Treatments
Treatments:

1: Phosphate fertilizer 2 (Pseudomonas putida Srain P13 and
Bacillus lentus Srain P5) +Phosphorus fertilizer

2: Nitroxin (Azotobacter and Azospirillum)

3: Thiobacillus

4: Control

5:NPK

6: Livestock Manure

7: Livestock M anur e+Phosphate barvar 2 (Pseudomonasputida
Strain P13 and Bacillus lentus Srain P5)

8: Livestock Manure+Nitroxin (Azotobacter and Azospirillum)
9: Livestock Manure+Thiobacillus

10: Livestock Manure+ Nitroxin+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
11: Livestock Manure +Thiobacillus+Phosphate barvar 2
(Pseudomonas putida Srain P13 and Bacillus lentus Srain P5)
12: Livestock Manure + Nitroxin (Azotobacter and
Azospirillum)+ Thiobacillus

13: Livestock M anur e+ Thiobacillus+Nitroxin (Azotobacter and
Azospirillum)+Phosphate barvar 2 (Pseudomonas putida Strain
P13 and Bacillus lentus Strain P5)

Figure 7 : Means comparison of harvest index (HI) of
medicinal pumpkin (Cucurbita pepo convar) affected by
fertilizer treatments. Thesameletter sshow non-significant
differencesbetween at P<0.05.

high consumptionfor plant, increase the quality and
guantity of the product. Thiselement feature avail -
ability dependson many factors, becausein most soils,
phosphorusisininsolubleform (unusablefor plants)
of organic and inorganic compounds. Oneof theways
for solve this problem is the use of phosphatic
biofertilizersthat rel ease of phosphateions, and it puts
at the disposal of plant. Phosphorus hasauseful role
inroot devel opment, vegetative growth, flowering,
Fruit set, product ripening and increase product qual-
ity of plant2?, In most agricultural lands, phosphorus
accumulation caused irreparable damage to ecosys-
tems, sothat contamination with phosphorusand heavy
metals asan environmental hazard has attracted at-
tention of ecologistsin recent decadestheworld?.
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