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K
Cl

-

% % /1
00

/1
00

2015 0-40 6.0 5.8 1.6 0.8 140 0.5 22.0 0.45

2017 0-40 6.2 5.9 1.5 0.7 138 0.6 20.0 0.49
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NPK, 

 15- 15-15%  160-160 -160 . , ,
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.
:

:
1.  600 
2. NPK 0,5  _  2 
3. NPK 0,5  +  6% 
4.
5.  NPK 0,5  +  CK (6% )
6.  2 

.
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.

:

1.  - 28168-9985.
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2. 28268-89 , ,
3. PH-  KCI-  - , 26483-85 .
4.  %- 26213-91 .
5.  %-  - 2017-84
6. /100  -  26205-91

.
7. /100  SOIL TEST-500 -

, 2609-91.
8.  26213-84,
9. %  27821-88 .
10. )%  26107-84.
11.  %  20851-3-93,
12. %-  26261-84 [5,6,8].
13.  (ICPE-9820).

:
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 Bacillus thuringiensis var thuringiensis .  - .
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 2

pH

% %

. /100

%

K
Cl

K2O P2O5

1.
300

7.9 7.2 1.2 1.1 560 7.0 9.0 0.58

2.
600

7.4 7.2 0.2 0.9 336 1.1 10.0 0.55

3. NPK 0,5  +

2 

7.8 7.9 0.8 1.1 331 1.0 11.0 0.57

4. NPK 0,5  +
 6%

7.4 7.0 1.1 0.9 364 1.3 10.0 0.56

5. 7.4 7.0 0.8 1.1 420 1.3 12.0 0.57
6. NPK 0,5  +

 CK 0,6%
7.4 7.;0 0.7 0.9 364 1.1 8.5 0.5

7. 2 7.5 7.0 1.5 1.1 363 1.2 10.0 0.56
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 (2019 )  3

pH

% %

.

/100

%

K
Cl

K2O P2O5

1.
300

7.5 7.0 6.2 1.2 306 8.5 79.5 1.2

2.
600

7.4 7.0 6.8 1.3 336 9.0 31.0 1.1

3. NPK 0,5  +

2 

7.8 7.4 5.2 1.1 306 11.5 11.0 0.95

4. NPK 0,5  +

6%

7.2 6.9 6.5 1.2 306 10.5 15.0 0.7

5. 7.9 7.0 7.4 1.2 308 10.3 16.5 0.8
6. NPK 0,5  +

 CK
0,6%

7.8 7.4 8.2 1.2 306 9.5 17.8 0.8

7.  2 7.7 7.3 7.3 1.12 308 10.5 19.0 0.9

. 
,  2017 

. 
. . 

. 
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, .

 ( .  4,5,6).
3. :

21.07.2017  4

%
N
%

P2O5

%
K2O
%

1. NPK  +  300
 +  (240

×12 )

0.8 0.8 0.3 7.3

2.  300  + 
 (240 ×12 )

0.8 0.4 0.8 7.2

3. NPK  0.5  +
 (6% 

)

0.9 0.4 1.0 8.2

4. NPK  0.5  +
 CK (6% ) 

1.2 0.3 0.9 8.3

 10.10.2018 .  5
 %-  %

N P2O5 K2O
1.  300 0.9 0.7 0.8 13.0
2.  600 1.1 0.8 0.9 13.0
3. NPK 0,5  + 
2 

0.9 0.8 0.9 13.0

4. NPK 0,5  +
 6% 

1.1 1.0 1 11.7

5. 0.7 0.3 0.8 12.0
6. NPK 0,5  +

 CK 0,6%
1.4 0.8 1.1 13.0

7.  2 1.4 1.1 0.8 13.0
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. 

 NPK- . 
,

 (ICPE-9820 : 

.  6- .

 ICPE-9820.

2018 .  6

1.
30

0
.

2.
60

0
.

3.
N

PK
0,

5
+

2 4.
N

PK
0,

5
+

6%

5.

6.
N

PK
0,

5
+

CK
0,

6%

7.
2

, %
Al 0,0015 0,00130 0,00120 0,0016 0,0014 0,015 0,016
As 0,00034 0.00014

B 30.3 0,0030 0,0071 0,0042 0.0019.6 0,9915 0,0014
Ba 0,00051 0.00054 0,00061 0.00085 0,0007
Be
Ca 1,32 1,03 1,15 1,07 1,03 0,03 0,036
Cd
Co 0.000044
Cr 0.0000365 0.00000123 0.000024 0.000012 0,00079 0,0011
Cu 0,00027 0,00073 0,000434 0,00025 0,00029 0,00024 0,00030
Fe 0,0112 0,017 0,010 0,015 0,011 0,030 0,035
K 0,039 0,073 0.111 0,082 0,066 0,0088 0,0015

Mg 0,368 0,434 0,212 0,201 0.239 0,140 0,197
Mn 0.0012 0.0020 0.0012 0.0021 0.0008 0.00010 0.0018
Mo 0,00083 0.000045 0.000035 0.000035 0.000032 0.242 0,0000345
Na 0,0023 0,0038 0,00248 0,0025 0,0032. 0,0046 0,00342
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Ni 0,000188 0,000073 0,0000257 0,000017 0,000017 0,000029 0,000051
P 0,135 0.339 0,201 0,152 0,120 0,101 9.126

Pb
Si 0,000019 0,000041. 0,000053 0,000036 0,000036 0.000027 0.000021
Zn 0,000101 0,00018 0,00010 0,00012 0,00012 0,0082 0,0056

, %
 7

Al 0,0012 0,0011 0,0013 0,0013 0,0017 0,0018 0,0018
As
B 0.000013 0.000014 0.000014
Ba
Be
Ca 0,0027 0,0021 0.0026 0,0022 0,0028 0,00022 0,0020
Cd
Co
Cr
Cu
Fe 0,00070 0,00052 0,00076 0,000065 0,000883 0,0009 0,0009
K 0,00015 0,00014 0,000117 0,00019 0,00015 0,00018 0,00018

Mg 0,00055 0,00039 0,000062 0,00046 0,00054 0,00054 0,000054
Mn 0.000010 0.000015 0.000014 0.00011 0.000010
Mo 0.0630 0.500 0.0734 0.698 0.122 1.33 1.12
Na 0,000005 0.000090 0.000065 0.00018 0,00011 0.000024 0,000023
Ni
P 0,00043 0,00033 0,00032 0,00027 0,00025 0,00022 0,00022

Pb
Si 0,00040 0,00034 0,00039 0,00045 0,0009 0,00044 0,00044
Zn

, %
8

Al 0,0620 0,062 0,060 0.200 0.070 0,21 0.23
As 0.000013 0.0000123 0,000086 0.000029 0.000077 0.000038 0.000033
B 0.000052 0.000058 0.000038 0.000021 00000.56 0.000028 0.000046
Ba 0.206 0.188 0.281 0.317 0.311 0.286 0.262
Be
Ca 0,20 0,10 0,16 0.12 0,19 0,19 0,17
Cd 0.0055 0.0059 0.0192 0.0017 0.0118 0.0167 0.0091
Co 0.000028 0.0000257 0.00006 0.000060 0.00011 0.000051 0.000043
Cr 0.000011 0.0000165



Georgian Scientists/ . 6 N 3, 2024 396

Cu 0,00023 0,00025 0,00072 .0,00073 0.00047 0,00051 0,00039
Fe 0,0024. 0,0022 0,0057 0,0026 0,0032.1 0,0048 0.0033
K 0,00007.5 ,000023 0,000067 0,000043 0,00012 0,000092 0,000028

Mg 0,029 ,0,030 0,032 0,013 0,017 0,023 0,020
Mn 0,00009 0,00010 0,00011 0,000071 0,00018 0,00010 0,000082
Mo 0,000083 0.000061
Na 0,0050 0,0023 0,0015 0,00071 0,00069 0,000012 0.000097
Ni 0.000037 0,000016
P 0,0067 0,0074 0,017 0,0098 0,016 0,014 0,0095

Pb
Si 0,0021 0,0016 0,0054 0,00089 0,00186 0,0024 0,0012
Zn 0,000029 0,00026 0,00054 0,00016 0,000026 0,00046 0,00024

2019 
9

,

%

% %

%
N
%

P2O5

%
K2O
%

Ca Mg

0.69
4

72.0 28.
0

69.0 88.
0

0.8
6

0.28 0.0
5

0.0
4

0.02
7

0.05 0.13
8

0

NPK0,5 . + 0.68
0

76.0 24.
0

72.0 90.
0

0.9
0

0.27 0.0
5

0.0
2

0.01
7

0.03 0 0.000
35

NPK0,5 . +

 6% 

0.59
6

71.0 29.
0

72.0 89.
0

0.9
0

0.30 0.0
4

0.0
3

0.01
4

0.02
2

0.01
8

0.004
2

 2 0.68
6

72.0 28.
0

73.0 88.
0

1.3 0.7 0.0
5

0.0
2

0.02
0

0.03
3

0.43
8

0.09
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Using of biological preparations in citrus plantation
Nunu Kutaladze, Zurab Mikeladze, Sophio Papunidze, Tamar Gogolishvili,Teimuraz Gorgiladze

Abstarct
Our goal is to include technologies in citrus agrotechnical measures that will significantly increase soil
fertility, have a positive effect on plant growth and development, natural storage capacity of mandarin
fruits, yield and its quality indicators.
For  this  purpose,  in  the  conditions  of  a  rather  large-scale  experiment  conducted  by  us,  some
ecologically clean biopreparations (inosectofungicides) along with mineral fertilizers were included in
the complex of agrotechnical measures.
We started the preliminary experimental work and then, under the conditions of the stationary field
trial, we carried out experimental work on Ukrainian-made insectofungicides "Gaufsin", on various
preparations of Spanish production: Bactofert, Bitoxybacillin, Bactocid CK. Biopreparations were used
in the trial garden according to the trial scheme. We included nitrogen, phosphorus, potassium
fertilizers in the form of Russian-made NPK fertilizer, where each nutrient element is 15-15-15%. Also,
we applied the fertilizer Bactofert provided in the trial scheme in May, June, July, August when the
relevant diseases were in active phase. At the beginning and end of the vegetation period, according to
the test options, we took soil samples at a depth of 0-20 cm and studied the agrochemical parameters
in laboratory conditions.

Key words: citrus, tangerine, biofertilizer, soil, plant.


