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ABSTRACT
To evaluate the possibility of replacing urea with organic and bio-fertilizers, a study carried out on 14 years old
Thompson Seedless grapevines (Vitis vinifera L.) in a calcareous soil. The results showed that treatments affect
cluster yield, chlorophyll index, total soluble solids and total acidity of fruit and N, Fe, Mn and Zn concentrations in

leaves, significantly. Maximum fruit yield resulted in liquid inoculum of N-fixing bacteria+animal manure and
solid inoculum of N-fixing bacteria with 11.73 and 11.83 Kkg/vine, respectively. All treatments showed relatively
similar increase in soluble solids content and decrease in fruit acidity compared to the control. The Highest
chlorophyll index and concentration of N, Fe, Mn and Zn in leaf have been reported in liquid inoculum of N-fixing
bacteria+animal manure and solid inoculum of N-fixing bacteria+animal manure treatments. The nutrient balance
indices were 160 and 145 in treatments without N or urea application, but the amount was decreased to about 107 and
108 in N-fixing liquid inoculum+animal manure and solid N-fixing inoculum+animal manure treatments
respectively, which shows the improvement in nutritional balance status under these treatments. The results indicated
that application of N bio-inoculations with animal manure more than N chemical fertilizer source improved the
nutritional balance of grape and produced the highest yield, but their effect on fruit quality was similar to urea.

Keywords: Azotobacter/Azospirillum, Chlorophyll index, Grape, Manure, Nutrient balance.
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Table 1. Chemical analysis results of the animal
manure used in the experiment

Properties Values
Organic matter (%) 48.19
Organic carbon (%) 38.38
Moisture content (%) 26
Total nitrogen (%) 2.4
P (%) 0.75
K (%) 2.04
C/N ratio 15.9
pH value (1:2.5) 7.87
EC value (1: 2.5) (ds/m) 6.70
Total Fe (mg.kg™?) 5088
Total Zn (mg.kg™) 55.12
Total Cu (mg.kg™) 17.55
Total Mn (mg.kg™) 259.70
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Table 2. Physical and chemical properties of the soils
at experimental sites

Values
Soil properties 2010-11 2011-12 2012-13
Depth 0-30 30-60 0-30 30-60 0-30 30-60
EC (ds/m) 047 064 071 052 054 056
pH 771 782 760 7.81 7.60 7.72
CaCOs (%) 120 123 102 117 133 141
Organic matter (%) 128 083 133 080 130 0.70
Nr (%) 011 007 012 0.07 012 0.6

Available P (mg. kg?) 168 112 168 128 172 132
Available K (mg. kg") 230 240 220 235 200 210
Available Fe (ng. kg) 6.70 431 752 552 6.33 450
Available Mn (mg. kg") 442 372 494 365 533 3.96
Available Zn (mg. kg) 0.65 048 072 057 0.62 054
Available Cu (mg. kg?) 1.11 080 099 1.10 0.95 0.99
Soil texture Clay loam
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Table 3. Chemical properties of the irrigation water at the experimental sites
EC HCO™ ClI- SO* Ca™ Mg~ Na® [

Season (us/cm) pH (meq T SAR Classification
2010-11 653 72 4.1 1.4 0.1 24 4.0 0.6 0.79 C:S:
2011-12 650 7.4 38 11 1.2 22 1.6 0.4 1.42 C,S;
2012-13 582 7.1 48 26 0.7 24 3.6 25 1.02 C:Sy
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Table 4. Combined variance analysis of evaluated traits Thompson Seedless grapevine during three years

Source of Cluster Yield Mean squre
. . SPAD index Fruit Juice Nutrients Concentration in leaves
variance /Vine __
pH Total Acidity TSS N P

Year (Y) 2 1176 7.481™ 01" 0.131™ 51.356" 0.001™ 1.853™
Error 6 0.063 1.848 0.006 0.021 3.766 0.0001 0.031
Treatment (T) 5 16.291™ 37.396" 0.082" 0.28™ 8.840™ 0.001™ 0.099™
YxT 10 0.319™ 2.621" 0.103™ 0.023™ 2.192™ 0.001™ 0.12"™
Error 30 0.094 0.599 0.008 0.034 1.684 0.0001 0.053
CV (%) 12.53 217 291 21.32 5.95 8.27 14.6

oy ) Jleisl mhaw )8 e g Solis g ls gine Dglds 095 Gl 5 4y s S
ns, **: Non-significant and significant at 1% of probability levels, respectively.
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Continued table 4. Combined variance analysis of evaluated traits Thompson Seedless grapevine during three years

Mean squre
Sou_rce of df Nutrients Concentration in leaves
variances
K Ca Mg Fe Mn Zn Cu

Year (Y) 2 1.8717 14.068™ 0.105" 51109.41 3461.38™ 71.017 184.097
Error 6 0.03 0.030 0.0001 24.24 28.18 212 0.781
Treatment (T) 5 0.098"™ 0.187™ 0.002™ 842.23" 318.417 32.09™ 479"
YxT 10 0.127" 0.143" 0.001" 67.14" 46.99" 4.16™ 3.32™
Error 30 0.053 0.096 0.0001 29.70 13.74 2.34 251
CV (%) 14.63 9.62 471 253 6.15 5.79 6.36

oy ) Jleisl mhaw )8 s g Solds g ls gine Dglis g ol 5 4y s S
ns, **: Non-significant and significant at 1% of probability levels, respectively.
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Table 5. Mean comparision effect of nitrogen organic, chemical and bio-fertilizer on yield, chlorophyll index, and some

qualitative characteristics in Thompson Seedless grapevine

Characters
Treatments Yield/vine (g)  Chlorophyll Index __ FruitJuice _
pH Total acidity (mg/100ml)  Total solid soluble (%)
T1: Control (SOP1s0*+Znsg) 8.43d” 32.51d 3.02b 0.86a 20.04b
T2:T1i+Uio 10.43b 36.00b 3.16a 0.75b 22.06a
T,:T1+ 200 ml liquid Bio 9.38¢c 34.78c 3.16a 0.77b 22.01a
T4:T1+ 200 ml liquid Bio+ M 11.73a 37.41a 3.21a 0.74b 23.59%
Ts:T1+ 200 g powdery Bio 9.74c 35.31bc 3.20a 0.77b 22.19%
Te:T1+ 200 g powdery Biot+ M 11.83a 38.27a 3.22a 0.73b 22.53a

SOP: K;,SO4, Zn: ZnSO,, U: Urea, Bio= N Bio-fertilizer, M= Manure

**: Similar small letter indicates significant difference at the 5% level. .l auo,d gty gehans ;8 Hlo sine Dogliss 095 il aline S g8 By >
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Table6. Mean comparison effect of nitrogen organic, chemical and bio-fertilizer on nutrient concentrations in
Thompson Seedless grapevine leaves
Nutrient concentration in leaves
Treatments N P K Ca Mg Fe Mn Zn Cu
(%) (mg. kg™
T1: Control (SOP1so+Znso) 157¢" 055a 1.55a 3.44a  0.39d 200.2¢ 50.77d 23.68d  11.57a
T2:T1+Ui00 1.72b 0.54a 1.76a 3.09a 0.43a 211.9b 57.59¢ 24.72cd 11.66a
Ts: T+ 200 ml liquid Bio 168c  052a 155a 327a 0.42ab @ 216.1a  60.64bc  2856a  11.12a
T4 T+ 200 ml liquid Bio+ M 190a 046a 149a 3.09  0.4cd 2243a  63.99ab  26.18bc  11.65a
Ts:T1+ 200 g powdery Bio 1.68bc 0.47a 148a 3.28a 0.4lcd | 2.14.4b  60.50bc 27.48ab 11.77a
Te:T1+ 200 g powdery Bio+ M 191a 047a 163a 3.10a 0.42bc 227.4a 68.36a 27.72ab  11.65a

SOP: K;SQy4, Zn: ZnSQOy4, U: Urea, Bio= N Bio-fertilizer, M= Manure
* Similar small letter indicate significant difference at the 5% level.
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Table 7. Effect of organic, chemical and bio-fertilizer of nitrogen on DRIS indices and nutrient balance in Thompson
Seedless grapevine

Nutrient elements

Treatments N P K Ca Mg Fe Mn Zn Cu Nutrition priority NBI
Ty: Control (SOP;s0+Znsg) -5.5 38.8 4.7 246 -15.7 12.2 -16.9 -11.8 -30.5 Cu>Mn>Mg>Zn>N>K>Fe>Ca>P 160
T2:T1+Uigo -2.09 33.0 105 17.0 -12.6 12.2 -12.8 -13.2 -31.5 Cu>Zn>Mn>Mg>N>K>Fe>Ca>P 145
T3:T1+ 200 ml liquid Bio -3.0 303 29 198 -13.3 126 -108 -4.8 -33.6 Cu>Mg>Mn>Zn>N>K>Fe>Ca>P 131
T4 T+ 200 ml liquid Bio+ M 54 214 16 169 -140 139 -8.0 -7.8 -29.3 Cu>Mg>Mn>Zn>N>K>Fe>Ca>P 107
Ts:T1+ 200 g powdery Bio -1.6 237 14 20.7 -13.3 13.7 -100 -5.1 -28.4 Cu>Mg>Mn>Zn>N>K>Fe>Ca>P 116
Te:T1+ 200 g powdery Bio+ M 39 204 51 154 -13.2 -6.7 132 -6.7 -31.2 Cu>Mg>Zn=Fe>N>K>Mn>Ca>P 108

SOP: K;SO4, Zn: ZnS0O,, U: Urea, Bio= N Bio-fertilizer, M= Manure, NBI= Nutrient balance index.
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