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ى قسم “ ض ألرا الزقازيق جامعة ،الزراعة كلية ،ا

صة خ ال
خيار نبات استفادة مدى تقييم تم س ال ض على النا  والعضوية الحيوية األسمدة من الرملية األر
ى على و ت التجربة اقيمت .الحقل ست ظام تح ط الرى ن ضحت .بالتنقي ة المعامالت أو ي ل سا ل  ان ا

وط خل ضوى المعدنى السماد م سبة والع ت %50 بن ألخرى المعامالت كل على تقوق خذ عتد ا  أ
العتبار فى الطازج المحصول ض هذا .ا  تكون المعدنى السماد صن بها الموصى الكمية نصف أن ي

ت كافية البينة على ايجايى أثر له يكون ربما وهذا .العضويى بالكمبوست تمد عندما الخيار الحتياجا
م عن الناتجة المخاطر من يقلل حيث الستخدا ألسمدة من المتزايد ا وية ا ص النيتروجين .الكيما الممت

سطة المعدنى السماد من حل عند الخيار بوا الضافة بمعدل معنويا تاثر المختلفة الثمو مرا وحفز ا
ت على تفوق المهكورييزا فطر .الميكروبي بالتلقيح آلزوسبيربمم بكتيريا لقاحا ش والريزويبام ا م  ت

ص حل فى عنه الثمار مرحلة فى السمادى النيتروجين امتصا  األعلى القيم ,األخرى النمو مرا
سطة تحققت الجوى الهواء من المثبت للنيتروجين مرحاة يليها القش مرحلة فى الريزوبيا بوا

ر س .الثما التجاه نف حظ مغاير مدى الى ولكن ا ا المهكورييزا فطر وجود فى لو ري كي وب
م ريلل س و ز آل ص النهترومن .ا ضافة مع بكفاءة تحقق العضوى الكمبوست من الممت من %50 ا

ى كال مدن ن د'ا ما س ل ت ا س ممبو ن ،الصدد هذا فى .العضويى وا ح كا الميكورييزا وفطر الريزوبيا لقا
آلزوسبيربمم بلقاح مقارنة تأثيرا اكثر ى .ا عل ن من كمبات ا جي رو لثيت  العضوى السماد من الممتص ا

رنة القش مرحلة فى لوحظت حل مقا الستخدام .األخرى بالمرا المعدنى السمادى للنيتروجين الكفؤ ا
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ضافة تنشيطه تم ف با ص جرعة ن ال من ال ن ك ي ل سا ل ى ا ن د م ل ضوى ا ى ،بالمغل .والع  التلقيح ان بد
ى أدى ،عموما،الميكروبى ن ال س م كفاءة تم ستخدا ى .المعدنى السمادى النيتروجين ا عل ءة قيم ا لئفا

م خدا ست ش النيتروجين ا ت المعد ى لوحظ ة ف ط ر ش م ى عنها الق حل ف ى مرا خر أل موا .الن

A bstract
Benefits from bio ل سأ  organic fertilizers were evaluated under 

eueumber (Cucumis sativus) crop grown on sandy soil at a field scale. 
The experiment was conducted under drip irrigation system. 
Fertilisation treatments indicated that the combination of 50% mineral 
fertilizer (MF) + 50% organic compost (OC) was superior over all 
other fertilization treatments when the fresh weight o f cucumber 
biomass or fruits was considered. It means that half of the 
recommended dose o f mineral fertilizer is enough to meet the 
requirement of cucumber crop when supplemented with organic 
compost. Nitrogen derived from mineral fertilizer (Ndff) by cucumber 
at different plant growth stages was significantly affeeted by the rate
of addition and enhanced with microbial inoculation. Arhuscular
myeorrhizea (AMF) was superior over Azospirillum and Rhizobium 
inoculants. The enhancement of Ndff uptake by plants was more 
pronounced at the fruit stage than at vegetative, flowering and hay 
growth stages. The highest values of Ndfa were induced by 
Rhizobium at hay stage followed by fruit. Similar trend, but to 
different extents was noticed with AMF and Azospirillum inoculums. 
Most of nitrogen derived from compost (Ndfc) was occurred by 
addition of 50% MF + 50% OC. Rhizobium and AMF were more 
effective than Azospirillum. High quantities of Ndfc were recognized 
at hay stage as compared to other growth stages. The efficient use of 
mineral fertilizer-N (%NUE) was increased by addition of half:half 
mineral and organic fertilizers. Similarly, it seems that microbial 
inoculation in general has a synergistic effect on enhancement of 
°/،>N^£. Higher NU£ occurred at hay growth stage than others.

Keywords: Bacteria, compost, Fungi, Isotope dilution, Mineral fertilizer 

Introduction
Compost is practical means of supplying nutrients for organic 

farming and is suitable for production of vegetables free from 
contamination ؛٠١ . Compost is more acceptable as a fertilizer than
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manure because weed seeds are killed, animal pathogenic and 
©bnoxious smells are n©t present, also decreases in bulk density, 
particle density and increased water content؛' ’̂ .

According to Jeong and Kim م ا  the use of compost, particularly 
on sandy soils improves physical, chemical and biological conditions. 
It also increases soil nutrient retention and availability to plant and 
soil water retention. Application of compost can range from 5 - 2 0  
Mg ha'' according to soil type and soil conditions. G arza et al. ا 
found very low N recoveries: about 9% from the manure N inputs 
lower than the 22 to 25% from the fertilizer N inputs. The manure N 
recovered belowground in soil and roots ranged from 82 to 88%. The 
losses from manure N inputs ranged from 3 to 11%, lower than the 34 
to 39% lost from fertilizer N sources.

Biofertilizers comprising beneJicial rhozobacteria identified from 
genera of Pseudomonas, Azospirillum, Azotobacter, Bacillus, 
Burkholdaria, Enterobacter, Rhizobium, Erwinia and Flavobacterium 
and others were reported to have been used for many crops ا5؛ *٠ .
Soil microorganisms contribute a wide range of essential services to 
the sustainability of soil fertility and nutrient cycling, regulating the 
dynamics of soil organic matter and plant nutrients اوا. Direct and 
indirect benefits of adopting microbiological management of soil for 
sustainable agriculture production are (1) reduction of input costs (2) 
prevention of pollution (3) controlling pests and diseases and (4) 
reclaiming non-fertile waste areas. More recent findings indicated that 
the treatment o f arable soils with plant g ro ^ h  promoting
rhizobacteria (?GPR increases yields 11 أ ؛'* ا . GUI et al. ا ا
conducted experiments to compare the effect of nutrient source 
(organic manure and inorganic nutrient solution) on cucumber and 
found that manuring gave lower yield by 22.4% in comparison to 
inorganic solution. E l-E tr et al.ا ; Solaiman and R abban ؛ا15ا  and 
Sushee،a-Neg؛ et al. ١ indicated that using the bio-fertilizers in 
addition to orgnic-fertilizer (compost) caused a significant increase in 
plant growth, yield and quality. A large number of studies have 
focused on the comparison between inorganic and organic N 
acquisition by plants in a wide variety of terrestrial ecosystems. While 
some studies showed lower uptake rates of organic N than of 
inorganic N ا *٠  others demonstrated that many plants are able to take 
up organic N at similar rates or faster than inorganic N |1*2 ؛9؛ ٠̂؛ ل8ا .



Competition for inorganic and organic N between plants and soil 
^ c o o rg a r ism s  has been explored under both field and controlled 
conditions. Although it has been suggested that soil microorganisms 
compete well with plants for organic and inorganic N inputs ا .

The present work is aimed to evaluate the benefit from b؛©-©rganic 
as well as mineral fertilizers by cucumber crop grown on field scale 
under drip irrigation system.

Materials and Methods
Cucumber {Cucumis sativus L.) was grown on sand texture soil

with pH 7.7; EC 0.27 ds m '1; total N 0.007%; Available N 5 mg kg 
soil. Drip irrigation system was installed. Experiment was conducted 
as factorial complete block design with three replicates. Rhizobium, 
Azospirillum and Mycorrhizae fungi as representatives of biofertilizers 
and organic compost were applied in combination with or without 
mineral-N fertilizer. The nitrogen fixing bacteria were provided by 
Agricultural Research Center, Ministry of Agriculture while 
mycorrhizae fungi was isolated and prepared by the staff of soil 
microbiology unit, Department of Soil and Water Research, Nuclear 
Research Center, Atomic Energy Authority. Fungal spores were 
separated from soil of maize field using wet sieving technique ا22ا . 
Organic compost used in this experiment was consists o f50  o organic/؛؛
nianure(cattle manure, poultry manure, goat manure) 50%plant 
residues (wheat straw, Barley straw, chich straw, lupine straw) + 2 kg 
sulphur agriculture + 2 kg ammonium sulfate + 2 kg super phosphate. 
Some chemical characteristics of organic compost are listed in Table

 was applied (N atom excessلم/،> 1015) N-labeled ammonium sulfate؛*
as a source of mineral nitrogen. Ammonium sulfate was applied as a 
solution in two splitting doses for two times. First dose was applied 
after two weeks from planting while the second dose was applied after 
two weeks from the first one-

Field experiment ]ayout
The experiment was carried out under drip irrigation system. 

Treatments were distributed in the main plots. The area of each plot 
was 13.5 m (9*1.5) and containing 2 rows. Cucumber (Cucumis 
sativus var. sativus L.) seeds were planted at 10 June 2009. ?lots
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which received N were given a total rate of 15 lk g  ha"1 either totally 
organic or totally mineral or combination of both. All plots received 
24 kg p ha 96 س د  kg K ha'* as recommended. Plant growth steges (in 
days after sowing) were as follow: Cucumber vegetative growth (30 d.), 
flowering stage (60 d.), and harvesting stage (120 d.). Plants were tak؟n,
and ^ e  oven dry weight was recorded. Total nitrogen content and N 
atom excess were measured by Kjeldahl method and emission 
^ectrometry (NOI-6 PC), respectively.

Table 1. Chemical characteristics of organic compost.
Property Value
pH (1:2.5 water) 6.70
E.C. (dS m '1) 1.27
Total N (% ) 2.83
Total P(% ) 0.84
Total K (% ) 0.69
C/N ratio 12.6
O.M % 56.9
Trace elements (ug g'*)
Fe 2897.50
Cu 212.25
Mn 137.83
Zn 155.08

Percentages of N-derived from fertiliser (%Ndff), N-derived from 
air (%Ndfa), N-derived from compost (%Ndfc) and N-derived from 
soil (%Ndfs) as well as nitrogen use efficiency (%NUE) were
calculated according to the following equations ا ا :

X 100
N atom excess in sample

وا

N atom excess in fertilizer added15% N dff

X 100
N atom excess ط  fixing plant

وا

15N atom excess in non-fixing plant
% N dfa



N atom excess ؛١٦  untreated with compost 
% Ndfc = j — -  x i o o

N atom excess in treated with compost

Ndff kg ha
NUE% =   xioo

Rate of addition kg ha

Treatments
Experiment consists of 24 treatments including compost and 

mineral fertilizer applied at 100%, 75%, 50% and 25% in 
combinations. 100% mineral fertilizer, 1 ه0ال(/ا  organic compost and 
unfertilised untreated controls were also included. All treatments were 
applied with or without microbial inoculation.

€hemical analysis of soil samples was carried out according to 
Carter and Gregorich ١ ١  and plant analysis was carried out as 
described by Hamdy ا25ل .

Statistical analysis
The obtained data were subjected to ANO¥A analysis for LSD at p 

0.05 followed by Duncan's multiple range test (DMRT) for 
comparison between means as described by SAS SOFTWARE 
program, ا26ا .

Results and Discussion 
Fresh weight

The un-inoculated plants at vegetative growth stage showed a 
higher fresh weight with addition of 100% mineral fertilizer (MF) 
(71.80 kg ha'') than the unfertilized treatment (26.60 kg ha ). This 
value tended to increase with different, combinations of mineral and 
organic fertilizers (Table 2). It proves that fresh weight of cucumber 
plants were increased as affected by combinations of mineral and 
organic fertilizers according to combination ratio between them. The 
least value of cucumber fresh weight was given by the 100% organic 
compost (OC) treatment but still higher than those recorded with the 
unfertilized un-inoculated treatments. Inoculation with Rhizobium 
(Rh) enhanced the vegetative fresh weight. High fresh weight of 
cucumber plants inoculated with Rh was more pronounced with



different combinations o f mineral and organic fertilizers. The highest 
fresh weight value is 2 7 7 3 و.  kg ha"' recorded under 50 %MF + 50% 
OC treatment. Among the fertilization treatments, tbe 100% OC 
treatment gave low fresh weight. All fertilization treatments resulted 
in an increase of fresh weight as compared with the unfertilized one. 
The cucumber growth was higher with Rh inoculation.

Inoculation with AMF resulted in 51%, 76% and 111% higher 
fresh weight of cucumber than those of uninoculated plants for 
vegetative, flowering and hay growth stage, respectively. This are true 
under all fertilization treatments. As compared with Rh, the fresh 
weight of AMF inoculated cucumber was higher with (100% MF) and 
(7 5 0  MF + 25% OC). It may be attributed to stimulation effect of اال
AMF via excretion of g ro ^ h  promoting substances like indole acetic 
acid, auxines and other phytohormons. Similar enhancement of 
cucumber fresh weight at vegetative growth stage was noticed with Sp 
inoculation. Values

The overall means of inoculants revealed superiority of AMF over 
Rh and Sp. In this regard, the inoculants effects could be ranked as 
follow:

AMF > Rh > Sp > Un-؛n©culated control.
The overall means of fertilization treatments indicated that the 

combination of 50%) MF + 50% OC was superior over all other 
treatments. It means that half of the recommended dose of mineral 
fertilizer is enough to meet the requirement of cucumber crop when 
supplemented with organic compost. Similar trends, but to somewhat 
higher extent were observed at the flowering, hay and fruit stages of 
cucumber growth. The highest values of fresh weight of cucumber 
regarding hay and fruits stages was detected with AMF inoculation 
combined with of 50% MF+50%) OC.

Gill ct al. ١ ٠  concluded that nutrient solution derived from organic 
manure can be a promising technique compared to solid manure 
application for organic nutrition of vegetables in substrate culture. 
Results indicate that this specific agricultural practice was 
successfully used in cucumber a crop of high nutrient demand and 
long vegetation, and thus can be used also for other species.



growthTable
as influenced by mineral, organic and bio- fertilizers.

Fertilization (A) Inoculation (B)
Uninoc. س AMF Sp Mean [

Mineral Organie Vegetative
0% 0% 26.60 50.54 52.39 45.20 43.64

100% 0% 71.80 86.18 118.49 77.51 88.48
75% 25% 83.73 97.96 138.20 113.89 108.48
50% 50% 178-95 279.73 209-33 272.54 235.12
25% 75م/م 53-20 79.73 95.74 69-14 74.47
0% 100% 31.34 61.80 62.10 59-28 53.65

Mean 74-25 109.30 112.71 106.26 100.63
Flowering

٠٠٧٠ 0% 137.75 206.66 220.45 192-88 189.47
١٨٨% 0% 358.20 429.85 591.10 365.39 436.15
75% 25% 434.00 651.04 م4.87 1ا 590.28 672.53
50% 50% 619.99 930.03 : 1,116.02 806.06 868.01
25% 75% 330-7ا 429.85 562.12 396.81 429.85
0% 100% 248.01 240.60 245.57 220.74 238.68

Mean 354.79 481.35 625.03 428.67 472.46M. ٠ بىمبمبماله'م,م ,٠٠ *' م ٠٠١ .
Mineral Organie Hay

0% 0% 44944.1 111136.7 74653.8 60174.9 72727.4
100% 0%> 78058.4 96460.0 152250.5 96169.7 105734
75% 25% 113982.8 176099.0 426434.9 168324 221210.
50% 50% 155689.2 279158.0 329904.0 236066 250204
25% 75% 79166.2 122164.9 136438.2 93214.7 107746
0% 100% 54737.4 1.57439.5 166476.3 66541.0 111298

Mean 87763.3 157076.3 214359-6 120081 144820
Fruit

0% 0% 1678.13 3322.67 3859.69 3356.26 3054.19
م/مس 0% 4719.99 8693.56 10098.59 9000.92 8120.62
75°/n 25% 5287.24 10992.17 12160.64 10574.5 9753.77
50% 50% 7553.72 14956.34 16504.87 15107.4 13530.5
25% 75% 4380.05 8672.49 10074.10 8760.07 7971.68
0% 100% 2088.13 3937.59 4573.99 4076.80 3669.40

Mean 4213.09 8341.91 9690.09 8426.15 7667.81

LSD (0.05) A K AB
Vegetative 7.44 7.52 12.35
Ftowering 30.51 30.84 50.60
Hay 325.9 329.4 540.4
Fruit 432.5 437.2 717.3



Nitrogen derivedfrom mineralfertilizer (Ndff)
At vegetative growth stage, the un-inoculated treatment showed 

significant reduction in percent and absolute values of Ndff with 
deereasing values of mineral fertilizer in organic/mineral 
combinations. Inoeulation decreased Ndff%. Comparison between the 
inoculants shows superiority of AM over others (Table 3). It means 
that AM enhanced nitrogen derived from mineral fertilizer by the 
inoculated plants. In this regard, the highest value of Ndff (945.2 g ha' 
 was recorded with 50% MF + 50% OC. At the flowering stage, the (؛
percentage of Ndff was nearly close to those recorded at vegetative 
growth stage. On the other hand, the absolute values of Ndff were 
higher than those recorded at vegetative stage. Fertilization and 
microbial inoculants has the same effect on N derived by cucumber 
plants from mineral fertilizer like those noticed at the vegetative 
g ro ^ h  stage. AMF was the most effective inoculants. Regarding Ndff 
in hay considerable increase in both percentages and absolute values 
of Ndff was noticed as compared to vegetative and flowering stages. 
Stimulation of nitrogen portion derived from mineral fertilizer as 
affected by microbial inoculation was more pronounced especially 
with 50% MF + ؟٨ % OC. Microbial inoculation enhanced N derived 
from fertilizer in general. In this regard, the inoculums could be 
ranked as follow: AMF > Rh > Un-inoculated > Sp. Similar trends, 
but to higher extent was observed with the fruit stage. In general, the 
highest Ndff was detected with the 50% MF + 50% OC. AM was the 
most effective inoculum on enhancing Ndff. It seems that N biological 
fertilization includes the use of plant growth-promoting rhizobacteria 
(?G?R) including the N-fixing bacteria, rhizobium have a positive 
effect on mineral N derived to plants ١ ١ .

Nitrogen use efficiency (%NUE)
At vegetative growth stage, NUE was very low. Under the un- 

inoculated treatment, NUE was higher at 50% MF+50°/oOC than those 
recorded with the others. Similar trend was noticed with inoculation  
treatments Microbial inoculation enhanced NUE. Similar trend, but 
somewhat was noticed at the flowering growth stage (Table 4). Higher 
NUE occurred at hay gro^rth stage. The highest NUE resulted from 
application of 50% MF + 50% OC followed by those of 25% MF + 
75% OC. It seems that microbial inoculation in general has a



synergistic effect on e^aneem ent of NUE. Applieation of 50% MF + 
50% OC has an effective role on enhancement of NUE. it seems that 
microbial inoculums had enhanced the efficient use of mineral N by 
the different cucumber plant parts.

Azospirillum brasilense is considered one of the most affective
PGPR, and is regarded a general plant root colonizer ؛ ا .
Nevertheless, there is no unique mechanism established that elucidates 
the g ro ^ h  promoting capability of this bacterium. The more generally 
acceded hypotheses include biological N^ fixation, production of 
growth regulation substances, and increased mineral and water uptake, 

ا2وا . Production of plant growth regulators by Azospirillum has often 
been proposed as a key factor responsible for the observed plant 
growth promotion 301ا.

Zhu et a l . ا31اأ  Ju et al. ا3ت1  and He et al. ا ا  stated that vegetable
production requires a high degree of management and large input of 
nutrients and irrigation. He et al. ١ ١  reported that NUE for vegetable 
lands was very low. Zhu et al. ؛ا  noted that only 1مه/،> or 48% ofthe 
applied N was recovered from the aboveground part or from the soil- 
plant system of greenhouse-based hot pepper (Capsicum frutescens 
L.). Their results are nearly closed to our data ofNUE percentages.

Nitrogen aerivedfrom air (Ndfa)
At the vegetative growth stage, a considerable amount of N fixed 

by Rhizobium was observed despite of low percentages of Ndfa which 
did not exceed 30%. Values of Ndfa were negatively affected by 
increasing the rate of mineral fertilizer whereas the highest value 
(439.23 g ha ) induced by 50% MF + 50ه ه/  OC and was lower with 
75% MF + 25% OC and 100%MF (Table 5). On the other hand, the 
lowest value of Ndfa (91.88 g ha'') resulted with 25% MF + 75% OC. 
Similar trend, but to somewhat high extent was noticed with AM fungi 
and Azospirillum inoculums. Dealing with different inocula, data of 
Ndfa show superiority of Azospirillum over AM then Rhizobium.
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Table 4. Effect of organic, mineral and bio-i'ertilizers on nitrogen use
efficiency (NUE %) by cucumber plants at different growth stages

Inoculation
Un-inoc Rh AMF Sp 1

Vegetative
M ineral O rganic % % % %

100% 0% 0.23 0.18 0.31 0.12
75% 25% 0.26 0.23 0.39 0.26
50% 50% 0-37 0.74 1.32 0.60
25% 75% 0.34 0-28 0.54 0.22

Flowering
ا00% 0% 3.36 2.37 5.42 1.44

75% 25% 1.99 2.54 5.88 3.35
50% 50% 5.58 3.94 9.80 4.10
25% 75% 4.93 4.05 6.86 4.04

Hay
100% 0% 22.82 21.87 39.08 20.57
75% 25% 35.11 43.20 72.44 36.81
50% 50% 68.39 87.59 84.06 71-82
25% 75% 67.75 77.37 84.98 55.84

F ru it
100% 0% 9,84 20.23 18.74 12-11
75% 25% 14.45 21.39 33.21 19.00
50% 50% 23.11 39.40 56.60 36.24
25% 75% 30.75 47.47 74 7? 41.71

Microbial inoculation offer nitrogen gained from air and utilized by 
plant. High Ndfa values, in general were recorded with medium rates 
of mineral fertilizer additions. Recognition of the most effective 
inoculums on Ndfa indicate a fluctuated trend in relation to plant 
growth stage. The highest values of Ndfa were by Rhizobium at hay 
stage followed by fruit. Similar trend, but to different extents was 
noticed with AMF and Azospirillum inoculums.

Shen et a l . ا34ل  found that activities of dehydrogenase, urease and 
neutral phosphatase, nitrification capacity, and microbial functional 
diversity were decreased significantly with increasing N application 
rate. They added that 40% reduction of the conventional N 
fertilization rate was practical to reduce excess N input while 
maintaining the sustainability of such greenhouse-based intensive 
cucumber and tomato vegetable systems.
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Table 5. Effect ©f organic, mineral and biofertilizers on nitrogen 
derived ؛'r©m air (Ndfa) g ha by cucumber plants at different growth 
stages. _

Inoculation
Fertilization Rh AMF Sp

Vegetative
Mineral Organic % g/ha % g/ha % g/ha

100% 0% 21.0 118 17.5 162 42.1 211
75% 25% 24.7 206 19.6 258 33.2 345
50% 50% 27.2 439 27-2 789 40.8 655
25% 75% 29.0 91 16-0 82 38.1 108

Mean 213-8 323.3 330
Flowering

100% 0% 33.3 32.51 10.2 1711 36.5 2276
75% 25% 26.5 2832 10.2 2062 10.5 1204
50% 50% 36.3 4291 4.5 896 38.8 4992
25% 75% 32.8 2219 17.9 1680 20.2 1143

Mean 3148 1587 2403
Hay

100% 0% 22.4 12978 12.20 11027 26.8 15450
75% 25% 20.3 21398 17.28 29323 29.0 29223
50% 50% 14.2 19902 12.99 17094 16.8 19927
25% 75% 26.0 19032 12.67 8629 30.0 16756

Mean 18327 16518 20339
Fruit

100% 0% 17.2 9767■ 23-3 13258■ 36 15910
75% 25% 21.3 12183 13.3 10733 36 22448.
50% 50% 16.5 13524 4.1 4229. 27 أ 23582.
25% 75“/© 20-8 9107 10.3 6277■ 36 17700.

Mean 11145 8624 19910

Nitrogen derivedfrom composted materials (Ndfc)
Values of Ndfc were frequently affected by fertilization and 

microbial inoculation treatments according to growth stages (Table 6). 
Most of Ndfc was occurred by addition of 50% MF + 50% OC. !t 
seems that inoculation in general enhanced N mineralization.. In this 
regard, Rhizobium and AMF were more effective than Azospirillum. 
High quantities of Ndfc were recognized at hay stage as compared to 
other growth stages.
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Table 6. Effect of organic, niineral and biofertilizers on nitrogen 
derived from compost (Ndfc) g ha by cucumber plants at different 
growth. _ _

Fertilization Un-inoculated Rh AMF Sp
Vegetative

m ineral organie % g/ha % g/ha % g/ha ٠٧٠ g/ha
75% 25% 31.6 217 34 289 33 439 21 219
50% 50% 22.8 135 28 465 31. 924 21 338
25% 75% 23.4 63 31 98 21 113 18 52

Mean 139 284 492 203
Flowering

75% 25% 32 1983 25 2760 32 6574 5 597
50% 50% 28 2997 31 3696 23 4528 30 3958
25% 75م/م 38 2118 38 2572 43 4090 22 1286

M ean 2366 3009 5064 1947
Hay

75% 25% 20 14234 18.9 19930. 25.56 43532 23-2 23365
5Q% 50% 24 23133 16.9 23472 25.56 33678 14.7 17257
25% 75% 26 12684 30.2 27-22 18545 30.0 16713

Mean 16684 15231 31918 19112
F ru it

75% 25% 16.6 5056 20.8 11872 5.77 4643 16.5 10308
50% 50% 32.7 13147 32.2 26379 15.93 16330 23.5 20316
25% 75% 19.9 4478 23.5 10275 6.57 3997 20.9 10046

M ean 7560 16176 8323 13557

Conclusion
Released data indicated the importance and positive role of organic 

compost beside microbial agents (Biofertilizers) combined with 
different rates, or solely added, of mineral fertilizer on cucumber 
production. Moderate rate of mineral fertilizer combined with equal 
quantity of organic compost seems to be most proper management 
fertilization practice that offer considerable cucumber yield and saving 
money as well as environmental protection. Microbial inoculum 
generally compensated reasonable amount of nitrogen via N2 fixation, 
enhancement of soil N absorption, growth promoting substances those 
developed plant growth and nitrogen uptake, and promotion of organic 
N mineralization from the added compost that provided cucumber 
plants by remarkable amount of mineralized nitrogen. All the 
nutritional aspects were significantly correlated with the cucumber
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growth stages, '{’his bio-©rganie fertilization strategy may have a 
positive effect on ،^cumber }'ieid و}ا س ل ن أ .
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