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Interpretation of Test Results Kreindlhof 1998
Effect of Biosol and Bactosol

A few clear nights resulted in minus temperatures down to -5 °C already before vintage from
October 17 to 20, 1997, and on Oct. 29, -8 °C were recorded. On November 6. the thermometer
exceeded the zero barrier until mid December, when four nights had temperatures between -7 °C
and -3 °C. January remained in the zero range until the 25th. From January 26 to February 5,
individual temperatures of -10 °C to -18 °C (Feb. 3) were recorded. There were only few days
with frost (max. -5 °C) until March so that no frost damage was caused by the winter.

The vines of all variants were cut to the same degree (table 1).

Sprouting started in the first days of May and proceeded rather fast (table 6). The loss of buds
was very small and no effects of the different variants have been found (table 2).

Table 3 shows a minimum loss of buds, expressed as frost damage in percent (%),which had
no negative effect on the further development. As can be seen in table 5, the weights of pruned
vines are normal, the Biosol 1000 variant slightly exceeding the reference variants. The wood
weights tend to be slightly smaller as compared to the previous year.

The numbers of flower clusters per vine did not differ statistically from one another (table 8).

Blossoming started on June 5 when the first individual blossoms opened. This is the earliest
blossoming time of the last years. As early as mid June, a rapid growth of grapes was
observed.

The blossom drop was up to 10 % (variant 4), Biosol 1000 kg had a minimum value of 7.5 %.
In general, values below 15 % are not regarded as damage due to blossom drop. Due to the
great variance of blossom drop in the individual replicates of the Bactosol variants (var. 3 and
4), the null hypothesis was rejected during the variance-analytical examination, although the
absolute value is negligible.

The N-min content in the soil was determined in 1998 as for the previous years. Samples were
taken on August 3 and November 3. It has been found in particular during sampling in summer,
that the higher application rates of Biosol and Bactosol built up a solid nitrogen supply for
subsequent delivery in the soil, which was maintained until autumn.

A comparison of the formation of sugar at the beginning of the ripening period shows a clearly
advanced ripening period as compared to the previous year due to an optimum distribution of
precipitation. A persistent raining period starting at the beginning of September, which delayed
the ripening process and necessitated a premature harvest due to rot. A precipitation of 129 mm
was measured only for September, and for October 98 mm, which are entirely untypical
precipitation results for the vine growing area.




In spite of the unfavourable weather conditions at the final ripening period in the trial vineyard,
the grapes were harvested with an average of 18.5 ° KMW (Klosterneuburg must value; table
24). The quality-quantity law was revealed in the yields (table 21) with the treated variants
showing values between 10 % (var. 3) and 15 % (var. 1) above the control. In addition to the
yield, the sugar yield per hectare takes the must value into account:

Table: sugar yield 1998:

kg/ha rel. %
Biosol 500 kg/ha 1394 123
Biosol 1000 kg/ha 1272 113
Bactosol 500 kg/ha 1264 112
Bactosol 1000 kg/ha 1214 107
Control 1130 100

The yields differ slightly in favour of the treated variants. Table 22 reveals that the higher yields
are caused by a better grape formation (control: about 180 g/grape, treated: about 208 g/grape).
Like the must values, the acid values of the musts do not differ significantly.

Summary of the Examinations of the Medium-term Effect of Two Humus
Fertilizers (Biosol and Bactosol) on Soil and Vine (1995 - 1998):

The nutritional condition of the trial soil was determined and the general test conditions were
specified already before the first application of Biosol and Bactosol.

The sorption capacity of this loess site is to be classified as average to high, the lime content as
very high. In addition to a very good supply with main and trace nutrients, their availability is
also described as good. The humus values also lie in a favourable range between 2.6 and

3.4 %.

After the application of Biosol and Bactosol, an increase of the mineral nitrogen content in the
soil was found which was in accordance with the application rates. Every year in June, a slight
reduction occurred due to extraction by plants. An increased N-min reduction was measured
only in the control.

As early as 1996, a slight advantage of the treated variants as compared to the control was found
with regard to blossoming. The soil nitrogen values determined in the pre-blossom stage also
showed a positive trend of the NO, values in the top soil. Since also higher nitrate values were
found during sampling for the nitrogen determination in autumn, greening of the soil in winter
is to be recommended. A natural green cover had grown in the trial lot. It is remarkable that the
nitrogen supply of the top soil was higher in 1996 - in spite of the high precipitation rate - than
in 1995. As early as 1996, a significant increase of the yield became apparent in the treated
variants, resulting from a greater number of flower clusters per young sprout and higher



weights of single grapes. The sugar yield per hectare (see the first table of 1996) exceeded the
unfertilized lot in the 500 kg fertilizer variants by 11 or 19 %, in the 1000 kg variants by 22 or
17 %.

In 1997, the blossom drop of the treated variants (5 replicates) was between 8.5 and 13 %: only
the control variant had a blossom drop of about 15 %. A better nutrient supply in the soil may
be an explanation for this phenomenon. The N-min determination of the soil samples in spring
showed balanced values between the variants. Due to extraction by plants (strongest absorption
by vines and undergrowth), the pre-blossom determination showed hardly any nitrogen
quantities in the soil. A mineral supplementary fertilization would have had a positive effect, but
was not performed due to the trial specifications. Sampling in autumn revealed an increase of
the nitrogen values in the top soil of variants 2 and 4, but not in deeper soil layers, which shows
that the biomass of the soil prevented a transfer to deeper layers. For this reason, the soil was
not loosened in autumn. In general, also for that trial year a more favourable nitrogen curve
during the vegetative period has been determined in the fertilized variants. The yield values of
that year therefore could not be clearly distinguished.

In the year of the report 1998, the conditions for vine development were very favourable.
Samples taken during summer for N-min analysis showed the better condition of the treated
variants with regard to the nitrogen content. Although there was a considerable advancement of
ripening as compared to the previous year, a raining period necessitated harvesting on

October 17. However, sugar values in the higher cabinet range were achieved without
exception (18.5 ° KMW - Klosterneuburg must value - on average).

The yield values revealed the advantages of Biosol or Bactosol application.

When averaging the trial years, the yields of the fertilized variants are higher than that of the
control (tab. A). It is remarkable that the 500-kg fertilizer variants achieved better results than
the 1000-kg variants.

Table A: average yields (1996 - 1998) in kg/ha

Yield

kg/ha rel. %
Biosol 500 kg/ha 9250 113
Biosol 1000 kg/ha 8834 108
Bactosol 500 kg/ha 9193 112
Bactosol 1000 kg/ha 8510 104
Control (conventional) 8207 100

The determination of the average weight of single grapes in grams per grape indicates the reason
for the different yields. Optimum vine nutrition during the demand peaks has produced higher
grape weights in the treated variants. This went together with a better water holding capacity of
the soil and probably caused the continuously better vine supply.
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Practically no differences have been found with regard to the must graduation and acid value of
must. (Tab. B)

Table B: must graduation in ® KMW (weight percentage of sugar) and acid value of the grape
must in g/l:

Sugar Acid

°KMW g/l
Biosol 500 kg/ha 17.3 8.9
Biosol 1000 kg/ha 17.3 8.9
Bactosol 500 kg/ha 17.2 9.0
Bactosol 1000 kg/ha 17.2 8.9
Control 17.2 8.9

In order to take also the quality into consideration in addition to the yield, the sugar yield
(= 100 kg of grapes x ° KMW) was calculated per hectare. (Tab. C)

Table C: sugar yield in kg/ha (1996 - 1998)

°kg/ha rel. %
Biosol 500 kg/ha 1586 113
Biosol 1000 kg/ha 1519 108
Bactosol 500 kg/ha 1585 113
Bactosol 1000 kg/ha 1443 103
Control 1406 100

As there were hardly any differences in the must values, a similar distribution of performance
resulted as for the yield table.

The positive effect of fertilizers on soils with poor nutrient supply is generally known. Such
soils are hardly found in vine growing due to fertilization during the last decades. In the present
trial, the soil properties were ideal for the cultivation of vines (good humus and nutrient
supply). Nevertheless, due to the application of Biosol and Bactosol, a yield stability as
compared to the control was determined, as well as an increase of performance. The low
application rate lead to seasonal nitrogen deficiency in particular under difficult absorption
conditions (aridity, hardly any mineralization ...) for nutrients as was the case in 1997. In order
to avoid this and achieve an ideal vine development in the period of highest nutrient demand
(early summer), a specific supplementary application of nitrogen would have been
advantageous.



Results of Leaf Analyses 1998

The nutritional level of the vines with reference to the individual test variants was determined for
1998 as for the 3 previous years of 1995, 1996, and 1997. Samples of leaves were also taken
on three different dates: on June 23 (blossom-time), on August 20 (softening of grapes), and on
September 24, 1998 (just before vintage). The three dates can be directly compared to those of
1997.

The concentrations (%) of K, Mg, Ca, P, and N in the dry substance of the leaf blades can be
seen in table 26. There were clear differences in content depending on the date of leaf sampling.
The content of P and N is reduced considerably with increasing age of the leaves and
progressing vegetation from the flowering period until immediately before vintage.

At the first date of leaf analysis, the Biosol variant (1000 kg/ha) had the highest N content of
3.06 %. At all sampling dates, the control variant had clearly lower N concentrations in the
leaves. The mean value of 1.75 % N already lies below the required optimum range of 2.25 -
2.75 % N, and the P values are also reduced during the course of the vegetative period. The
mean value determined from the 3 sampling dates indicates a suboptimum supply of the vines
with P. The same signs are apparent for the K concentrations.

The Mg content is sufficient in all cases, but it is always lower in the control variant than in the
treated variants. The Ca supply of the vines causes no problem in the present trial.

With regard to trace elements (table 27), the contents of Fe and Mn were found to be in the
optimum range. The differences between the trial variants are relatively small. The Zn supply of
the vines is insufficient in all variants; the Zn values are considerably below the optimum range
of 25 - 60 ppm.

The increased Cu contents are clearly due to the final spraying with this element. The Cu values
determined at the first leaf sampling date are within the normal range and there are no
pronounced differences between the trial variants. As in the previous years, the results of the

leaf analysis are represented graphically in figures 1 to 9.




Summary and Conclusions Drawn from Leaf Analyses
(1995 - 1998)

A competent and adjusted nutrient supply of the soil is a prerequisite for environmentally safe,
ecological and quality-orientated vine growing. The increasing extensification of the soil
conservation in the last years, the increased introduction of greening, with no mineral
fertilization may cause stress situations in the vines. The nutrients extracted by the vines have to
be replaced by all means. This applies in particular to nitrogen, with an application of about 40 -
50 kg N/ha and year being sufficient in general. The negative effect of a N deficiency on the
quality of the wine has been frequently discussed lately. The occurrence of the so-called
“untypical ageing tone” is often connected to stress regarding water and N. The positive effect
of Biosol and Bactosol on the N content of leaves and therefore on the supply of vines is
revealed by the results of the 4 trial years (tab. 28 and 29).

The N content of leaves decreased from year to year due to the extensification indicated.
Whereas the N content was equally high (about 2.6 % N) in all variants at the start of the trial
(19953), it was reduced to about 2 % in the treated variants in 1998. This N decrease was
particularly pronounced in the control variant (from 2.6 % to 1.7 %), that is more than 30 %. It
can be assumed that the grapes of this variant contain less N than the treated variants. It is
noteworthy that the nitrogen contents in the control variant are lower - on average over the years
- than those of the treated variants, therefore they reflect the changes of nitrogen values in the
soil.

The K content was also constantly reduced during the course of the trial years. At the beginning
of the trial, the leaves of all variants had K values of about 1.3 %. In the year of the report
(1998), they were only 1 %, which is below the optimum range of 1.2 - 1.4 % K in the leaves.
Also in this case, the K quantities extracted by the vines have to be replaced to ensure the quality
of the grapes. N, in particular in the form of amino acids, as well as K are decisive factors for
the quality of the final product.
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Table 12: Summer sampling of the soil on Aug. 3, 1998 at the time of maximum N
demand: N-min values in the top soil in mg/100 g of soil

Variant Nmin-NOz Nmin-NH, sum
1 BIOSOL 500 kg/ha <0,2 0,3 0,3 mg N/100 g
2 BIOSOL 1000 kg/ha 0,4 0,3 0,5
3 BACTOSOL 500 kg/ha <0,2 0,2 0,4
4 BACTOSOL 1000 kg/ha 1,0 0,2 1,3
5 Control <0,2 0,4 0,3

Table 13: N-min-values in the subsoil (Aug. 3, 1998): in mg/100 g of fine earth:

Variant Nmin-NO; Nmin-NH,4 sum
1 BIOSOL 500 kg/ha <0,2 <0,1 0,30
2 BIOSOL 1000 kg/ha 0,4 <0,1 0,50
3 BACTOSOL 500 kg/ha 0,2 <0,1 0,40
4 BACTOSOL 1000 kg/ha 0,9 <0,1 1,30
5 Control <0,2 <0,1 0,30

Table 14: N-min determination: total values from top soil and subsoil
(sampling Aug. 3, 1998)

Variant kg N/ha Rel % to control
1 BIOSOL 500 kg/ha 12 86
2 BIOSOL 1000 kg/ha 24 170
3 BACTOSOL 500 kg/ha 17 122
4 BACTOSOL 1000 kg/ha 56 400
5 Control 14 100

Table 15: N-min determinations in autumn in the top soil: mg/100 g of soil
Sampling: Nov. 3, 1998

Variant Nmin-NO; Nmin-NH, sum
1 BIOSOL 500 kg/ha <0,2 <1 0,00
2 BIOSOL 1000 kg/ha <02 <0,1 0,00
3 BACTOSOL 500 kg/ha <02 <0,1 0,00
4 BACTOSOL 1000 kg/ha <0,2 <Q,1 0,00
5 Control <0,2 <0,1 0,00

Table 16: N-min values in the subsoil: Nov. 3, 1998

Variant Nmin-NO, Nmin-NH,4 sum
1 BIOSOL 500 kg/ha <0,2 <Q,1 0,00
2 BIOSOL 1000 kg/ha 0,5 <0,1 0,40
3 BACTOSOL 500 kg/ha <0,2 <01 0,10
4 BACTOSOL 1000 kg/ha 0,6 <0,1 0,40
5 Control <0,2 <0,1 0,00




Table 17: N-min determination, total values from top soil and subsoil

sampling: Nov. 3, 1998

Variant kg N/ha Rel % to control
1 BIOSOL 500 kg/ha 0 0

2 BIOSOL 1000 kg/ha 19 1900

3 BACTOSOL 500 kg/ha 4 400

4 BACTOSOL 1000 kg/ha 19 1900

5 Control 1 100

Table 18: Sugar increase during ripening ((KMW = Klosterneuburg must value)

Variant 18.8. 27.8. 1.9. 15.9. 22.9.129.9.98
1 BIOSOL 500 kg/ha 9.9 13,5 13,7 15,8 16,4 | 18,3

2 BIOSOL 1000 kg/ha 9,7 13,3 14,1 154 17,1 1190

3 BACTOSOL 500 kg/ha 9,7 13,7 14,1 15,6 16,7 117.9

4 BACTOSOL 1000 kg/ha 10,7 13,5 14,3 15,6 16,9 18,5

5 Control 9,7 12,9 14,4 16,0 17,1 119,0
Table 19: Acid development during ripening (%)

Variant 18.8. [2738. 1.9, [159. [229.129.9.98
1 BIOSOL 500 kg/ha 25,6 13,9 11,6 7,9 7,9 7.8

2 BIOSOL 1000 kg/ha 27,0 13,4 10,6 8,2 7.8 7,6

3 BACTOSOL 500 kg/ha 27,6 13,1 11,6 8,3 8,1 7.9

4 BACTOSOL 1000 kg/ha 22,6 13,0 10,7 7,9 8,2 8,1

5 Control 282 13,9 10,9 |83 85 (82

Table 20: Results of preliminary samples before ripening 1998 and comparison with the
previous year 1997

KMW = Klosterneuburg must value

°0Oe = Oechsle degrees

Variant 18.08.1998
KMW °Oe %0 acid

1 BIOSOL 500 kg/ha 9,9 47 25,6
2 BIOSOL 1000 kg/ha 9,7 46 27,0
3 BACTOSOL 500 kg/ha 9,7 46 27.6
4 BACTOSOL 1000 kg/ha 10,7 51 22,6
5 Control 9,7 46 28,2
Variant 27.08.1997 27.08.1998

KMW °Oe %0 acid | °’KMW °Oe %0 acid
1 BIOSOL 500 kg/ha 9.9 47 22.8 13,5 653 13,9
2 BIOSOL 1000 kg/ha 9.1 43 25.2 13,3 64 13.4
3 BACTOSOL 500 kg/ha 9,5 45 23,4 13,7 66 13,1
4 BACTOSOL 1000 kg/ha 9,7 46 23,2 13,5 65 13,0
5 Control 9,7 44 23,0 12,9 62 13.9




Variant 03.09.1997 01.09.1998
KMW °QOe %o acid | °KMW °Oe¢ %0 acid
1 BIOSOL 500 kg/ha 11,9 57 16,4 13.7 66 11,6
2 BIOSOL 1000 kg/ha 12,5 60 16,2 14,1 68 10,8
3 BACTOSOL 500 kg/ha 12,9 62 15,2 14,1 68 11,6
4 BACTOSOL 1000 kg/ha 12,7 61 16,0 14,3 69 10,7
5 Control 12,3 59 16,2 14,4 70 10,9
Variant 17.09.1997 15.09.1998
°KMW °Oe %o acid | °KMW °Oe %0 acid
i BIOSOL 500 kg/ha 15,6 76 9,2 15,8 77 7.9
2 BIOSOL 1000 kg/ha 16,0 78 9,6 154 75 8.2
3 BACTOSOL 500 kg/ha 15,6 76 9,6 15,6 76 8,3
4 BACTOSOL 1000 kg/ha 15,8 77 9.4 15,6 76 7.9
5 Control 15,2 74 9,5 16,0 78 8,3
Variant 24.09.1997 22.09.1998
°KMW °Oe %0 acid | °(KMW °Qe %0 acid
1 BIOSOL 500 kg/ha 16,6 81 8,2 16,4 80 7,9
2 BIOSOL 1000 kg/ha 16,9 83 8,2 17,1 84 7.8
3 BACTOSOL 500 kg/ha 16,6 81 3,1 16,7 32 8.1
4 BACTOSOL 1000 kg/ha 17,0 83 8.4 16,9 83 8,2
35 Control 16,6 81 8,4 17,1 84 8,5
Variant 01.10.1997 29.09.1998
°KMW °Oe %0 acid | °KMW °Oe %0 acid
1 BIOSOL 500 kg/ha 17,6 86 7.7 18,3 90 7.8
2 BIOSOL 1000 kg/ha 17,9 38 7,7 19,0 94 7.6
3 BACTOSOL 500 kg/ha 17,9 88 7,1 17,9 88 7.9
4 BACTOSOL 1000 kg/ha 18,1 39 7.2 18,5 91 8.1
5 Control 17,7 87 7.5 19,0 94 8,2




STS5I0dAY U 947 Jo tondurnsse

998°C olfeA~q

65€°0 J 0715159}

144 9er°0 =108

L00°0 ¥ 620°0 =VO0S

0200 0T LOY0 =40S

sarenbs jo wmns uesw WIOPASI] JO SO0I30p
91L°0 onjea ueaw 810}
6 L1 wns [ejo}
% 8L°81 7210 7590 €'¢ 1SS0 9L9°0 | SS8°0| €650 | $85°0 jonuo) ¢
% L¥'ST AN} 1ZL0 9°¢ #58°0 | #€9°0 | 6£9°0 | LF9°0 | T€8°0 | BU/3Y 0001 TOSOLOVE v
% LL'8T LOT0 81L°0 9°¢ 709°0 | S80°1 | €590 | ¥¥9°0 | €09°0 | ®Y/3Y 00S TOSOLIOVY €
% TI°S1 z11°0 8¢€L°0 L€ 069°0 | 629°0 | 2880 | 1£8°0 | 659°0 eY/5% 0001 "TOSOId T
% I¥°81 8¢€1°0 1SL0 8°¢ LPS0|98L°0 | LS80 [€88°0| 1890 eY/3 00S TOSOId 1
UOTJBLIBA UOIIBIAQD

JO JUa101Je0D plepuels onjeA ueow wns el d D g v SJUBLIB A

SHLVIOITdAY
/S UTPRIX 11T 9[qRL



SisayodAY [au oy Jo uonduinsse

998°C anea-q

607°C J 9715189}

141 09L°T9801 =108

0v0°7<8 ¥ 091°8T€E =VvOS

089°9L¢ 0T 009°€€SL =40S

sarenbs jo ums vesw WIOPA2I] JO S93130p
ovoﬂNON 03~m> uesiu 130“
0°990¢% wns [e101
% 68°C1 LY1°€T 009°6L1 0°868 6v1 | 981 | €L1 | €1T | LLI jonuo) ¢
% €€°L 60Z°S1 00¥°L0T 0°L€01 L1T | 881 | 60T | L61 | 92T | ®4/3Y 0001 TOSOLOVL v
% T6°L 8¢v 91 00Z°80T 0101 881 | €T | LOT | SOT | LOT ey/3y 00S TOSOLOVE €
% OL L PEL91 00¥°60T 0°LYOT LOT | T61 | 1€C | 02T | L61 vy/3% 0001 "10S0Id T
% 6511 TLIYT 009°80C 0°€v01 181 | $0T | 161 | S€T | T¢€T ©y/5% 005 "TOSOId 1
UuoneLIRA UOTIRIASD

JO JuUsIOLJo0s | piepurls onpeA uesw wns q a D q A7 SJUBLIB A

SHLVIDITdAH

5deln)/SWein) Ul sadein) JO JYSIOAL 98BI0AY (7T 2[qeL



STIS3I0dAY [0 9{) JO Gondwnsse

998°C onfeA-g

9¢7°0 J o715 150}

¥z 79¢°86 = 10§

601°1 ¥ yEv'y =VOS

969 0t 876°¢6 =40S

sorenbs JO ums uvoul WOpI21] JO SO0I3p
75971 anJeRA UBaUI [B)0]
€91¢ wns 810}
% 9L1T LL8T 0TT°€l 1°99 el | T°¢r | 8°L1 | 00T | 611 jonuo) ¢
% SS°€1 0v9°1 001°C1 $09 WL | 201 | O°LL | 811 | €€1 | 'y/3Y 0001 TOSOLOVY ¥
% 6£°0C v0S‘T 087°C1 ¥19 91T | L91 | €11 | €11 | so1 ey/3Y 00S 'T0SOLOVE €
% LS°L 8560 099°C1 €'€9 071 | 811 | 8¢l | 9°¢1 | 1IT1 ®Y/3Y 0001 T0SOId T
% SL'LT 80€T 000°¢€T 0°69 601 | 8¢l | 291 | S‘¢1 | 901 vy/3 005 TOSOId |
uoneLeA UOIRIASD

JO Juo10IJ000 plepueils anjeA ueow wns g a D q v SIURTIBA

SHLVOITdHAY

SUTA /SadeID) JO JoqUINN 95BI3AY €7 9JqeL



STSOUIOdAT [inu oY1 jo uondumsse

998°C onyeA-

€10°0 39718 189)

T 0568 =108

900°0 1 7700 =V0S

90 0T 8768 =40S

saxenbs Jo wms ugou WOPadLJ JO S22139p
87S]1 anjeA uBSW [B10}
T°e9y wns [10]
% 66°¢€ ovL 0 09581 876 LT | ¥'61 | €81 | 161 | S°81 [onuo) ¢
% SS°T 1L¥°0 08781 vT6 881 | €81 | I°61 | €81 | 6°L1 | ®BU/S3Y 0001 TOSOLOVE ¥
% 91°¢ G850 0TS'81 9°T6 S8L | 6°LT | I'8T | L8T | ¥'61 | ®Bu/Sy 00S TOSOLOVH €
% CCT'Y 78L°0 02581 926 L8l | 161 | I61 | TLT | $°81 Y/ 0001 TOSOId T
% ¥8°¢C €1L°0 09681 8°C6 L8l | ¥'61 | 681 | S°LT | €8I eY/3y 005 TOSOId 1
uonereA UOTIRIASD

JO JUSTIOIJ20D pIepueis onjeA uesw wns q a D q v sjuRLIE A

SHLVOITdHAY

(enjea 1snw FINQNOUINSOTY =) MIADL, Ul 98EJUIA 18 SSN[E A J830G (7 9[qB]



STSSqI0dAY T[T o4} Jo uondumsse

998°C onfeA-y

960°0 J 9718 1591

T 0£L°01 = 10S

050°0 4 T0T°0 =VO0S

9Ts°0 0z 87S°01 =40S

sorenbs Jo wins uesuI WOPad1] JO $92130p
+0S‘L SnJeA UBSU [B10])
9°L81 wns [210}
% 1011 7€8°0 09S°L 8°LE 68 | TL | T'L | 8L 89 jonuo) ¢
% LSV 9€£°0 09€°L 8°0¢ 8L | €L | 9L | 0°L 1°L | U/ 0001 TOSOLOVE ¥
% LOTT £78°0 ovy'L T°LE 88 | 69 | €L | L9 SL ey/3y 00S T0SOLOVY €
% 9€°01 L8LO 009°L 08¢ 88 | 89 | 0L | 9°L 8°L ®y/3% 0001 TOSOId T
% 19°6 LTLO 09S°L 8°LE 9% | ¥'L | ¥'L | 99 8°L (/3 00§ TOSOId |
UoIjBIIRA UuonRIASp

JO JUaIDII000 pIepueils onjeA uesw wns g a D q A7 SIURLIR A

SHLVOITdAY

00/, UI 95BIUTA 18 SON[BA POV GT7 9[qeL



Results of Leaf Analyses 1998

Table 26: Content of K, Mg, Ca, P, and N in the Leaf Blades

test variant sampling date mean value optimum range
23.06.1998 | 20.08.1998 | 24.09.1998
Potassium %

Biosol 500 kg/ha 1,11 0,81 1,01 0,98
Biosol 1000 kg/ha 1,15 0,98 1,07 1,06
Bactosol 500 kg/ha 1,19 0,89 1,09 1,06 1,2-1,4%K
Bactosol 1000 kg/ha 1,09 0,89 1,01 1,00
conventional fertilization 1,17 1,07 1,01 1,08
mean value 1,14 0,93 1,04
standard deviation 0,04 0,09 0,04
coefficient of variation (%) 3,11 9.67 3,48

Magnesium %

Biosol 500 kg/ha 0,29 0,40 0,32 0,33

Biosol 1000 kg/ha 0,32 0,42 0,33 0,36

Bactosol 500 kg/ha 0,29 0,40 0,31 0,33 0,25 - 0,50 % Mg
Bactosol 1000 kg/ha 0,30 0,44 0,34 0,36

conventional fertilization 0,27 0,34 0,30 0,30

mean value 0,29 0,40 0,32

standard deviation 0,02 0,03 0,01

coefficient of variation (%) 6,32 8,43 4,63

Calcium %

Biosol 500 kg/ha 1,50 3,24 2,72 2,49

Biosol 1000 kg/ha 1,62 3,13 3,13 2,63

Bactosol 500 kg/ha 1,57 3,05 2,88 2,50 2,5-35%Ca
Bactosol 1000 kg/ha 1,51 2,86 2,90 2,42

conventional fertilization 1,76 2,75 3,19 2,56

mean value 1,59 3,00 2,96

standard deviation 0,09 0,18 0,17

coefficient of variation (%) 5,85 5,95 5,81

Phosphorus %

Biosol 500 kg/ha 0,26 0,15 0,12 0,18

Biosol 1000 kg/ha 0,21 0,14 0,13 0,16

Bactosol 500 kg/ha 0,19 0,13 0,12 0,15 0,19-0,24 %P
Bactosol 1000 kg/ha 0,19 0,13 0,10 0,14

conventional fertilization 0,18 0,15 0,14 0,16

mean value 0,21 0,14 0,12

standard deviation 0,03 0,01 0,01

coefficient of variation (%) 14,66 5,69 9,91

Nitrogen %

Biosol 500 kg/ha 2,84 1,85 1,33 2,01

Biosol 1000 kg/ha 3,06 1,94 1,43 2,14

Bactosol 500 kg/ha 2,65 1,89 1,29 1,94 2,25-275%N
Bactosol 1000 kg/ha 2,78 1,98 1,47 2,08

conventional fertilization 2,44 1,61 1,18 1,74

mean value 2,75 1,85 1,34

standard deviation 0,21 0,13 0,10

coefficient of variation (%) 7,54 7,00 7,68




Results of Leaf Analyses 1998

Table 27: Content of Fe, Cu, Zn, and Mn in the Leaf Blades

test variant sampling date mean value optimum range
23.06.1998 l 20.08.1998 ] 24.09.1998
Iron ppm
Biosol 500 kg/ha 45 120 118 94,4
Biosol 1000 kg/ha 68 124 116 102,8
Bactosol 500 kg/ha 50 113 128 97,2 100 — 1000 ppm Fe
Bactosol 1000 kg/ha 65 113 126 101,1
conventional fertilization 81 105 138 108,1
mean value 61,8 115,0 1253
standard deviation 12,9 6,6 3,0
coefficient of variation (%o) 20,9 5,7 6,4
Copper ppm
Biosol 500 kg/ha 8 561 263 276,9
Biosol 1000 kg/ha 9 611 338 3192
Bactosol 500 kg/ha 9 613 264 295,6 10 - 20 ppm Cu
Bactosol 1000 kg/ha 8 533 246 262,5
conventional fertilization 7 578 362 315,3
mean value 8,2 579,2 2943
standard deviation 1,0 30,4 46,2
coefficient of variation (%) 11,9 5,2 15,7
Zinc ppm
Biosol 500 kg/ha 17 16 15 15,8
Biosol 1000 kg/ha 15 15 12 13,9
Bactosol 500 kg/ha 14 13 13 13,2 25 — 60 ppm Zn
Bactosol 1000 kg/ha 10 10 18 12,5
conventional fertilization 13 11 15 13,2
mean value 13,7 12,9 14,5
standard deviation 2,2 2,2 1,9
coefficient of variation (%) 16,0 17,0 13,4
Manganese ppm

Biosol 500 kg/ha 93 158 153 134,2
Biosol 1000 kg/ha 113 153 145 136,7
Bactosol 500 kg/ha 95 165 147 1356 30 - 300 ppm Mn
Bactosol 1000 kg/ha 111 169 149 143,1
conventional fertilization 113 183 165 153,9
mean value 1048 165,5 151,7
standard deviation 9,1 10,6 7,1
coefficient of variation (%) 8,7 6,4 4,7




Results of Leaf Analyses (1995 — 1998)

Table 28: Nutrient Content of K, Mg, Ca, P, and N in the Leaf Blades

| Test variant mean value
POTASSIUM % mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 1,32 1,13 1,10 0,98 1,13
Biosol 1000 kg/ha 1,30 1,09 1,17 1,06 1,16
Bactosol 500 kg/ha 1,33 1,10 1,15 1,06 1,16
Bactosol 1000 kg/ha 1,28 1,08 1,15 1,00 1,12
conventional fertilization 1,33 1,11 1,23 1,09 1,19
MAGNESIUM % mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 0,31 0,36 0,39 0,33 0,35
Biosol 1000 kg/ha 0,32 0,37 0,40 0,36 0,36
Bactosol 500 kg/ha 0,30 0,35 0,38 0,33 0,34
Bactosol 1000 kg/ha 0,32 0,36 0,38 0,36 0,35
conventional fertilization 0,31 0,37 0,36 0,30 0,33
CALCIUM % mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 3,38 3,44 2,81 2,49 3,03
Biosol 1000 kg/ha 3,35 3,51 3,03 2,63 3,13
Bactosol 500 kg/ha 3,25 3,40 3,09 2,50 3,06
Bactosol 1000 kg/ha 3,18 3,30 2,75 2.42 2,91
conventional fertilization 3,48 3,55 3,10 2,56 3,17
PHOSPHORUS % mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 0,20 0,18 0,17 0,18 0,18
Biosol 1000 kg/ha 0,19 0,18 0,18 0,16 0.18
Bactosol 500 kg/ha 0,19 0,18 0,17 0,15 0,17
Bactosol 1000 kg/ha 0,20 0,18 0,16 0,14 0,18
conventional fertilization 0,19 0,19 0,17 0,16 0,18
NITROGEN % mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 2,60 2,31 2,31 2,01 2,31
Biosol 1000 kg/ha 2,62 2,43 2,37 2,14 2,39
Bactosol 500 kg/ha 2,57 2,35 2,17 1,94 2,26
Bactosol 1000 kg/ha 2,63 2,32 2,24 2,08 2,32
conventional fertilization 2,60 2,29 2,12 1,74 2,19




Results of Leaf Analyses (1995 — 1998)

Table 29: Nutrient Content of Fe, Cu, Zn, and Mn in the Leaf Blades

| Test variant | mean value
IRON ppm mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 96,11 126,94 106,39 94,44 105,97
Biosol 1000 kg/ha 88,06 123,89 104,44 102,78 104,79
Bactosol 500 kg/ha 88,33 114,58 106,53 97,22 101,67
Bactosol 1000 kg/ha 82,78 114,17 105,69 101,11 100,94
conventional fertilization 80,28 122,64 107,08 108,06 104,51
COPPER ppm mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 234,72 211,11 230,56 276,94 283,33
Biosol 1000 kg/ha 225,83 202,78 235,97 319,17 245,94
Bactosol 500 kg/ha 215,83 185,56 246,39 295,56 235,83
Bactosol 1000 kg/ha 215,28 217,64 241,81 262,50 234,31
conventional fertilization 218,33 202,64 266,81 315,28 250,76
ZINC ppm mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 21,67 21,39 17,08 15,83 18,99
Biosol 1000 kg/ha 16,11 20,56 14,03 13,89 16,15
Bactosol 500 kg/ha 19,17 22,64 14,86 13,18 17,46
Bactosol 1000 kg/ha 16,11 22,78 15,69 12,50 16,77
conventional fertilization 16,11 21,81 15,56 13,21 16,67
MANGANESE ppm mean value
1995 1996 1997 1998 (1995-1998)
Biosol 500 kg/ha 115,28 173,06 148,47 134,17 142,74
Biosol 1000 kg/ha 115,56 187,64 160,14 136,67 150,00
Bactosol 500 kg/ha 114,44 178,89 156,81 135,56 146,42
Bactosol 1000 kg/ha 122,50 169,03 150,97 143,06 146,39
conventional fertilization 117,22 189,72 169,31 153,89 157,53
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Figure 1.

K-content in the leaf blades of the variety Griner Veltliner with reference to the test variants and sampling dates
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Figure G
Cu-content in the leaf blades of the variety Griner Veltliner with reference to the test variants and sampling dates
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