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A field study was done at Ras Sudr Experimental Station of
the Desert Research Center during 1998-1999 winter
season to evaluate the effect of polyvinyl acetate synthetic soil
conditioner and /or biofertilizers on the properties of calcareous
soil as well as yield and mineral contents of sugar beet plants
irrigated by saline water. The treatments include polyvinyl
acetate (PVAc) as synthetic soil conditioner at three rates; i.e,
0.2, 0.4 and 0.6 L/m® and biofertilizers; either in the individual
form of phosphate dissolving bacteria (Bio;) or in a mixture
form of both PDB and nitrogen fixing bacteria (Bios). The rates
of (PVAc) were equivalent to 840, 1680 and 2520 L/fed.

Results indicated that the yields of roots and leaves of
sugar beet plants were significantly increased when soil was
treated ecither with PVAc individually or in combination with
biofertilizers. The combination between PVAc, and Bio,
resulted in greater values of sugar beet yield than those obtained
when each applied individually. Also, the N,P,K, Fe, Mn and
71 contents of both roots and leaves were remarkably increased
with different magnitudes by the application of either soil
conditioners and/ or biofertilizers. The highest uptake and
conceniration of such nutrients were associated in most cases
with ( PVAc, +Bio ) treatment.

The application of biofertilizers emphasized the role of
PVAc on reducing soil pH and soil salinity while it increased
the availability of N, P, Fe, Mn and Zn as well as increased the
counts of Azotobacter sp., Azospirillium sp., phosphate
dissolving bacteria and microbial activity.

calcareous soil, polyvinyl acetate, biofertilization, sugar beet
plants, nutrient availability, total soluble solids, microbial

activity.
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It is well known that calcarcous soil have low |nulricnls particularly
micronutrients and inferior soil/ water relations nnd.hlgh content (?f‘ calcium
carbonate that results in high soil pH. The reclamation of su_ch soils require
the addition of soil conditioners such as synthetic soil conditlo‘ncrs including
long chain hydrocarbon derivatives such as Polyacryl amide, polyviny|
acetate, hydrogel and petroleum by-products (Abd El Fattah et al., 1990;
Hashem, 1997; Wassif et al. 1997; El Maghraby and Wassif,1999 and E
Maghraby,2000). Such materials may have a role in raising the buffering
capacity of the soils and lead to increase the productivity (Balogh, 1970),
Also, biofertilization is considered the most important factor in reducing the
required chemical fertilizers, improving soil fertility and increasing soil
productivity (Abd El-Ghany ef al., 1997 and El Kholy, 1998). However, the
use of such materials is more efficient on the use of good quality water.
Information on the efficiency of such materials with the use of saline
irrigation water is still limited.

Therefore, the aim of present work is to study the effect of individual
or combined application of polyvinyl acetate as soil conditioner and /or
biofertilizers on the properties of calcareous soil and the productivity of
sugar beet grown under saline irrigation water.

MATERIALS AND METHODS

A field experiment was carried out during 1998-1999 winter season in
the Agriculture Experimental Station of the Desert Research Center at Ras
Sudr, South Sinai. The experimental soil is highly calcarcous (54.3 %
CaCO; ) and loamy sand in texture with high salt content. The physical and
chemical properties of the experimental site (0-30cm) are given in table (1a).
The experiment was conducted in a complete randomized block design and

consisted of 12 treatments and each treatment was replicated four times. The
treatments were :

1- Non treated soil (control).

2- Seed inoculation with phosphate dissolving bacteria (Bioy).

3- Seed inoculation with phosphate dissolving bacteria and nitrogen
fixing bacteria (Bio).

4- Polyvinyl acetate at rate of 0.2 L /m>PVAc,.

5- Polyvinyl acetate at rate of 0.4 L /m* PVAc,

6- Polyvinyl acetate at rate of 0.6 L /m* PVAc;

7- PVAc;+ Bioy.

8- PVAc,+ Bio;.

9- PVAc;+ Bio.

10- PVAc; + Bio,.

11- PVAc; + Bioa.

12- PVAc; + Bio,.
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Sugar beet seeds (Beta Vulgaris L.) were sown in 15" November 1998 in
TOWS 3_0_ cm apart and 20 cm between plants. Before sowing the seeds of the
blOfE‘;}’tthGl‘ treatments were mixed with a paste of biofertilizers culture using
Arablc.: gum (20%) as adhesive agent, After a day of sowing and irrigation,
po!y\npyl acetate was sprayed on the soil surface as a film for their plots.
Irrigation was .camed out every 10 days using the saline well water (8332ppm).
Table (1b) depict some of the chemical analysis of well water used in irrigation.
All treatments received the basal rates of N, P and K fertilizers as
follows:
- 30 Kg PgOs / fed. as super phosphate (15.5%) applied during soil
preparation.
. 70 Kg N/fed. as NH4NOs (33.5%) at two equal doses applied at one and
three months from planting.
- 48 Kg KyO/fed. as K»S04 (48%) at two equal doses applied at the same
time with nitrogen.

Plants were harvested at maturity inl5 t yune 1999 and the total yield of
roots and leaves of every treatment were recorded and statistically analyzed.
(Snedecor and Cochran, 1967). The concentration of total soluble solid (TSS) in
roots was determined according to (A.0.A.C, 1965). Also, N, P, K, Fe, Mn and
7n contents of sugar beet roots and leaves were determined (Chapman and Pratt,
1961 and Cottenie, 1980).

After harvesting, soil samples from the experimental plots (0-30cm) were
collected for the determination of EC, pH, soluble ions of soil paste extract, total
nitrogen and available P, DTPA-Fe, Mn and Zn using the methods described by
Page et al. (1982). Also, Rizosphere soil sample taken after ong, two months and
after harvesting for the determination of the biological activities that included
CO, evolution (Shehata, 1972), Azotobacter sp. and Azospirillium sp. by
nitrogen deficient medium according to Dobereiner (1978), and phosphate
dissolving bacteria (PDB) using methods described by Mahmoud (1988).

RESULTS AND DISCUSSION

Sugar Beet Yields
The yield of sugar !)ee
biofertilization are given in t

t roots and leaves as affected by PVAc and /or
able (2). Obviously, the individual application
lted in a significant ‘ncrease in both sugar beet roots and
;)sa\l:;;é;h?izlc of increasg: is depended on.the rate of applied PVAc. The
highest rate of increment was associated with the PVAc, treatment,l as it
reached 46.85% for roots and 93.33 % fo.r leaves over the con.trol. Similar
trend was obtained for the application of biofertilizers, as the ylel(.is of both
roots and leaves were signiﬁcamly increased. The highest ratq of increment
in roots and leaves amounled to 43.36 % and 77.33 % due to Bio, treatment.
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1 he favorable cffect of PVAc and biofirtilizers on increasing sugar
beet )./lcld may b.c rcndcrc::d to their effect on enhancing some physical and
th"'}w“l PYPPCWUS of 5011 Such effects were reducing soil pH, EC values
and increasing the availability of certain plant nutrients (Table 4). These
results were in agreement with those reported by Wassif et al. (1997),
Hashem (1997) and El Maghraby (2000).

. ’J‘hc above -mcntioncd results were confirmed by the combined
apphca_u(n.l of the imposed treatments as the yield of both roots and leaves
were significantly increased due to the combined application of any rate of
PVAc and any type of biofertilizers. Generally, the efficiency of the imposed
treatment on increasing sugar beet yields could be arranged in the following
order: PVAc, + Bio, > PVAc+ Bio, > PVAcs+ Bio, > PVAc, + Bioy>
PVAc, >PVAc; + Bio> Bio, > PVAc; > PVAc+Bio; > Bio > PVAc; >
control.

Total Soluble Solids (T'SS)

Data in table (2) show that the percentages of TSS in sugar beet roots
were greatly affected by the application rate of PVAc soil conditioner and /
or the type of biofertilization. In the control treatment, the percentages of
TSS were so much higher as compared to the other treatments. This fact may
be due to the relatively low yields and higher soil EC values of the control
treatment which makes sugar plants grown under relatively high salt stress
consequently the concentration of TSS were increased. On the other hand,
the percentages of TSS were decreased by 7.07%, 13.78% and 7.77%
relative to the control treatment due to PVAc, and PVAc, and PVAc,
respectively, while the respective decrement referring to Bio; and Bio,
amounted to 21.20% and 20.49% respectively. This may be due to the
dilution effect resulted from increasing the yield of sugar beet roots as a
result of applying PVAc and biofertilization. However, calculating the total
contents of TSS (TSS percent % Total root yield ton /fed.) could be
emphasize the role of such materials on increasing T SS of sugar beet roots.
The positive effect of PVAc and / or biofex.'tlllzers. on increasing the total
contents of TSS may be due to their role on increasing the uptake of certain

lanii ients by plant roots (Table3). Also, due to the role of such matefials
plant nutrients by p Such results were confirmed by the combined

: ; . growth.
Zgﬁ?: r;::ts&r;genpl;\l;l% and biofertilizers as the highest total fzontents of TSS
were associated with the combined treatment of PVAc, + Bio,. Such results
were stood in agreement with tho}s}e rte[;)(:rte:l by Hashem (1997).
- e t of Sugar Beet L'lan’s

e N presend i table (3) and figs (1and2) show the effect of adding
PVAc and / or biofertilization in the N, P’ K, e M0 an.d <D et o
sugar beet roots and Jeaves. The increase in the concentratlc;n of N 1r; sugar
beet roots due to the application of PVAc reached ,45'45A]’ Tz aud
i 370% it PVAS, PY Ay and PYAG, melatiyc o e ganuo; ireatneit,

) ‘ | tive increment in the sugar beet leaves reached

respectively. While the respec
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1196%. 34.02% and 38.14%. Also, the increment in such property duc (o
biofcnifization amounted 38.18% and 70.9}% in roots lﬂ-ﬂl ')cs. c) l(') alnd
64.95% with Bio, and Bio, trcatments relative to the co? lgil pectively.
Similar trends were obtained in the case of P, K, Fe, Mn and Zn contents in
both roots and leaves of sugar beet plants. The application .rOf PVAc
supported to biofertilization emphasized the role of bqucm]mlz)ill(zln on
increasing the concentrations of N, P, K, Fe, Mn and Zn. This may be due to
that the PVAc treatment increased the soil moisture content of the soil (Abd
El-Ghany, 1996) and enhancing the fonnatioq of water stable aggregates
(Tayel and Anter, 1978 and Hashem, 1997). This creates a good medium for
the soil microorganisms and / or the applied biofertilizers to the decay of soil
organic matter. Consequently the availability of certain plant nutrients
increase. This will reflect in increasing the concentrations of N, P, K, Fe, Mn
and Zn due to the combinations between the studied treatments. Generally,
the highest values in the concentrations of such nutrients were associated in
most cases with the combined treatment of PV Acs + Bioy.

TABLE (2). Effect of polyvinyl acetate (PVAc) and biofertilizers
application on yield and total soluble solids (TSS) of

sugar beet.

Treatments Roows I LA TSS (%) TSS Ton/fed.
Ton/fed.
Control 8.58 1.50 28.30 2.43
PVAc, 11.60 2.60 26.30 3.05
PVAc; 12.60 2.90 24.40 3.07
PVAc; 11.90 2.80 26.10 3.11
Bio; 11.60 2.58 2230 2.59
Bio; 12.30 2.66 22.50 2.77
PVAc;+Bio, 11.70 3.00 20.90 2.45
PVAc:+Bio, 13.50 3.20 22.00 2.97
PVAc;+Bio; 12.40 2.95 26.70 3.31
PVAc,+Bio; 13.80 2.23 21.30 2.94
PVAc,+Bio: 14.20 3.33 23.60 3.35
PVAc;+Bio; 13.60 2.95 24.00 3.26
Statistical analysis
Factor LSD at 5% level
Roots Leaves
PVAc 1.18 0.55
Bio 0.97 0.64
PVAc x Bio 1.37 0.45 I
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FABLE (3). El:l'ccl of polyvinyl acetate (PVAc) and hiofertilizers on
mineral content of sugar beet plants.

N K] oo [ [ v [ [k [ v Jn] o

Treatments ~w...(,n/i)* - (Dhn-l) o - uplukﬁ (-V-;’/ll'liv)-

T Ros | , ,
Control 0.55{0.1410.401 82.00 |18.00 QSIA(J() '47“) iZ,U‘I ;;4,'52 .‘)‘7() 0151044
PVAcl 0.8010.26]0.53 288.()()~ '?igj()(J ‘)4,0()~ -H_‘)(:(J 7,.‘)“,1‘:1 ')‘)M 5/5 U.;Z U”
PVAc2 0.8210.26]10.58 | 158.00 [27.00] 57.00 1(13,;; :52';(: 71(}4 ' l,‘)'lr 054 0,72
PVAc3 0.8110.27]10.60| 303.00 |28.00( 80.00 ‘)();5:)" :5;]? ;1—4(: 5(;] V "U',"i'f U‘)’;
Biol 0.7610.20]0.54 | 186.00 |26.00| 69.00 | 88.16 23.-2;J— —(1—271;— “};;’ -U“W U:/,(—}
Bio2 0.9410.2410.55| 207.00 |21.00| 68.00 |115.62|29.52 ()7,(;,’5_ 'Z’-’;GA ;;6 ‘MJ;);
PVAcl+Biol |0.87[0.26]/0.79| 154.00 {20.00 66.00 [101.79|30.42| 92.43 ].80. 0.23 U,'/;;
PVAc2+Biol [0.62/0.27]1.20( 158.00 |26.00 58.00 | 83.70 |36.45[162.00] 2.13 0.35 (-}—7‘;‘
PVAc3+Biol [0.59/0.36]0.65| 146.00 15.00| 43.00 | 73.16 [44.64 | 80.60 1.1 1 0.19 | 0.53
PVAcl+Bio2 |[0.87/0.34|0.63| 350.00 25.00| 87.00 |120.0646.92| 86.94 4,43 |0.35 l.;
PVAc2+Bio2 [0.92(0.28|0.88 219.00 [21.00| 60.00 |130.64|39.76 124.96| 3.11 [0.300.485
PVAc3+Bio2 |1.10[0.36(1.00 196.00 [26.00] 64.00 |149.60]48.96 136.00| 2.67 |0.350.87
Leaves
Control 0.970.17|2.60| 613.00 |40.00 $5.00 | 14.55 | 2.55 | 39.00 | 0.92 | 0.06|0.13
PVAcl 1.2810.18|3.10| 562.00 |33.00 98.00 | 33.28 | 4.68 | 80.60 | 1.46 | 0.09 0.25
PVAC2 | 1.30]0.31[4.30[1592.00{59.00{161.00 37.70 | 8.99 124.70| 4.62 |0.17]0.47
B PVACc3 1.3410.56(3.90| 418.00 40.00| 66.00 | 37.52 |15.68|109.20| 1.17 0.1110.18
Biol L571026]3.30] 533.00 [39.00| 73.00 | 40.51 | 6.71 | 85.14 | 1.38 | 0.10 ] 0.19
Bio2 1.6010.35(3.60|2116.00 57.00]154.00| 42.56 | 9.31 | 95.76 | 5.63 0.15]10.41
PVAcl+Biol [1.50 0.30|3.40| 589.00 {34.00 96.00 | 45.00 | 9.00 |102.00| 1.77 | 0.10]0.29
PVAc2+Biol [1.55 0.3713.90| 605.00 {36.00 72.00 | 49.60 |11.84(124.80| 1.94 [0.12{0.23
PVAc3+Biol |1.62]0.45 3.90| 757.00 |45.00| 84.00 | 47.79 13.28]115.05( 2.23 [0.1310.25
WT&)— 0.3013.75| 955.00 {44.00| 119.00 2230 | 6.69 | 83.63 | 2.13 |0.10 | 0.27
PVAc2+Bio2 |1.27[0.44 4.35|1294.00{50.00| 84.00 | 42.29 [14.65 144.86| 4.31 [0.17{0.28
WE_O—Z—O. 4.1011351.00{70.00{107.00| 43.07 | 5.90 120.95| 3.99 |0.21]0.32
Tl Ao

For the sake of clarity,

(concentration of nutrient x yie

table (3). The rc

the uptake of such nutrients were calculated
Id of sugar beet) and the data are given in
sult indicates the beneficial use of the PVAc and/or
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of macro and micronutrients by sugar
of PVAc and / or biofertilizers on

increasing the uptake of such nutrients may be 1'f3f61' to the}r 1'?1.3 on
decreasing the soil EC and soil pH values and increasing the availability of
certain plant nutrients as was found in this study (Table 4). Sugar beet plants
appeared to have a better environmental condition with low s.alt stre§s to
achieve high growth yields. Consequently the uptake of the studied nutrients
increased in both roots and leaves of sugar beet plants.

biofertilizer on increasing the uptake
beet plants, The favorable effect
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Fig. (1). Effect of polyvinyl acetate (PVAc) and biofertilizers on
macronutrients concentration in sugar beet.
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oncentration in sugar beet.

micronutrients ¢

i i ties
Soil Chemical Properti€ 2t the soil pH and EC values were

Data in table (4) clearly appear that ! ot :
remarkalilljzl (;:creased(a)ffecting by soil conditioners and / or biofertilizers. With
respect to polyvinyl acetate, data show that, the EC values were decreased below

R : harvesting by 44.42%, 63.55% and

th i | samples taken after . .
66?6(:'5?121(1)38"1;]1;\/8/210, P\;)Acz and PVAc, respectively. This may be due to

; 2 el < 7o hold water against evaporation.
increasing the ability of calcarcous soil to
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Consequently, more solul?lc' sn!ts wxll‘] hm{i]ttsh\(;/ c(r:::‘:t]ggdti?l jgfcci?:;xﬁ
movement by the frequent irrigation. Such res and El-Maghraby of
the findings of Wassif et al. (1997), Hashem (1997) and El-Maghraby e/ a/.
(2000). e similar trend
Regarding the effect of biofertilizers, data show very ends to
those obtained with PVAc. As the respective decrement, EC values reac'hed
51.27% and 61.43 % due to Bio; and Bio,, respectively. Such results were in 4
harmony with Hashem (1997).The application of PVAc supported to
biofertilizers greatly affected soil salinity. As, the EC values were sharply
decreased with increasing the rate of PVAc application at any type of the used
biofertilization. The combined treatment of Bios+PVAc, gained the hlghest EC
reduction. Generally, the efficiency of the used materials on decreasing soil EC
values could be arranged in the following order: PVAc,+Bio; > PAVc;+Bio, >
PVAc;+Bio; > PVAc;+Bio, > Bio, > PAVc, +Bio; > PVAc;+Bio; > PVAc;+
Bio; > Bio; > PVAc; > PVAc; > control.

On the other hand, the decrement in the concentrations of the soluble ions
of Ca™, Mg*, Na*, K", CILHCO'; and SO in the conditioning plots may be
refer to increasing the solubility of such ions due to increasing the ability of soil
to hold water due to PVAc applications. Also, improving some physical
properties of calcareous soil as water stable aggregates and structure (El-
Maghraby and Wassif, 1999). Accordingly, more soluble salts will have the
chance to be moved deeply to the lower soil depths with the following irrigation,
The application of biofertilizers emphasized the role of PVAc soil conditioner in
reducing the concentrations of such ions, such findings indicates that the
application of PVAc with any type of biofertilizers specially Bio, could be a
good management practices for improving calcareous soil properties as reducing
the hazard effects created by Na and Cl ions; reducing soil salinity and soil pH
values. The latter will reflect on the availability of certain plant nutrients as
discussed later.

Nutrients Availability

o

13.78%, 24.22% and 26.67% due to PVAc, PVAc, and PVAc; respectively.
Also, the respective increments due to Bio; and Bio, reached to 25.56% and
73.32 %. The highest rate of increment wag associated with the combined

tom {e previous orops oF improving the capacity of the soil to retain the
applied chemical fertilizers and /or fixed nitrogen as in the case of PVAc and
biofertilizers (Abd El-Ghany, 1996 and Hashem, 1997), The application of
PVAc supported by any type of biofertilizers resulted also, in increasing the
availability of soil P,Fe,Mn and Zn (Table 4), The highest r;te of increment in
the availability of such nutrients wag associated with the combined treatment of
(PVAc; and Bio,). This may be due to the positive effect of such materials on
reducing soil pH values as previously mentioned (Table 4).
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Nitrogen Fixing Bacteria . o y »
ogData in tfble (5) indicate that the application of PVAC soil conditioney

greatly increased the counts of N,-fixing bacteria tﬁzo{of aCffe M
Asospirillum. The rate of increase was depended up on ei’tlge, of P V{;\C
application. For example, PVAci, PVAc, a.nd PVAc; resulte ‘m 1067%,
1233% and 983% increase over the control in Azotobacter counts after one
month of application while the respective in.crement reached 692%, 817%
and 650% after two months from application. How.ever, it was 1344%,
1567% and 1233% in soil samples taken after harvesting sugar beet plants,
On the other hand, a treating sugar beet seeds by biofertilizers resulted in
increasing the Azofobacter counts by 1400 %and 1900 % due to Bio; and
Bio, after one month from cultivation; and 942% and 1150 % after two
months from cultivation; and 1900% and 2511% after harvesting sugar beet
plants. The application of PVAc supported by biofertilizers affected
favorably the Azotobacter counts as the highest counts (940 x 10° cfu/g dry
soil ) was associated with the combined treatment of (PVAc, +Bio, ) after
harvesting. Such result was in agreement with those found by Hashem
(1997) and El-Maghraby et al. (2000) who found that treating calcareous soil
with 0.4 L/m®> PVAc emphasized the role of (N+P) biofertilization on
increasing the total count of N-fixing bacteria. Similar trends were also
obtained in the Azdspirillium counts due to the individuals and / or the
combined treatments of PVAc and biofertilizers. The highest counts in such
property (770 x 10° cfu/g dry soil) was attained with (PVAc, +Bio,) after
harvesting sugar beet plants. The favorable effect of PVAc on increasing the
bacterial counts could be due to its influence on increasing the ability of the
soil to hold water against evaporation, along with enhancing the
management and distribution of water and air which means a better

environmental conditions for increasing such microbial counts (Hashem and
Wassif, 1997).

Phosphate Dissolving Bacteria (P.D.B,)

Data in table (5) show similar trends to those obtained for Azotobacter
and Azospirillium either due to the rate of applied PV Ac soil conditionet and
/ or type of biofertilization except that the highest counts obtained fof
phosphate dissolving bacterium were recorded in the soil samples obtained
after two months from cultivation. For example, the individual treatments of
PVAci, PVAc; and PVAc; increased the P.D.B. by 215%. 180% and 195 %
over the control after one month of application wh’ile the respective
increments reached 65%, 46% and 50 % after two months from application-
However, it was 100%, 77% and 71 % in soj] samples taken after harvesting
sugar beet plants. On the other hand, the respective increment due 0
treating sugar beet seeds by the individual applications of biofertilizers Bio!
and Bio, resu.‘llled in increasing the P.D.B. by 163% and'186 % l-espectivﬁly
after harvesting. Such results were confirmed by the co:mbine’d applicationS
of biofertilizers and PVAc soil conditioner as the combined application ©

Egyptian J. Desert Res., 52, No.1 (2002)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

EFFECT OF POLYVINYL ACETATE AND BIOFERTILIZERS ...
F¥Ae; plus Blo% 1‘esu.llc:d in greater counts of P.D.B than those obtained
when each applied singly. Generally the efﬁciency'of the experimental
treatments could be arranged in the following order: PVAcy+Bios >
PYAC]+B.]02 > PVAC3+Bi02 > PVACQ‘FB]'()] > PVAC3+BiO] > PVA(‘.‘-l'f'B](;] >
Bll?ril: Bio; > PVAc, >PVAc; > PVAc, > control after harvesting sugar beet
plants.

TABLE (5). Eﬂ:ect of polyvinyl acetate (PVAc) and biofertilizers on
microbiological activity in soil.

After one month After two months Afler harvesting
Treatments | Control | Bio, | Bio, | Control | Bio, | Bio, | Control | Bio, | Bio,
1- Azotobacter counts (*10° cfu/g dry soil ) (initial 3*10°)
Control 12 180 240 24 250 300 18 360 470
PVAc, 140 270 450 190 440 560 260 630 720
PVAc, 160 320 520 220 450 720 300 650 940
PVAc; 130 250 280 180 400 400 240 560 650
2- Azospirillum counts (*10° cfw/g dry soil ) (initial 20*10°)
Control 80 170 200 68 210 260 76 270 310
PVAc 140 280 380 180 370 570 240 520 700
PVAc, 160 340 450 200 480 560 250 570 770
PVAc; 120 260 340 170 300 460 210 410 560
3- Phosphate dissolving counts (*10" cfw/g dry sail ) (initial *10*)
Control 20 0 | 107 | 48 | 100 [ 120 | 35 92 | 100
PVAc, 63 96 | 115 79 116 | 155 70 105 | 140
PVAcs 56 100 | 124 70 135 | 152 62 120 | 148
J 110 126
PVAcs 59 o8 | us | 72 | 120 | 148 | 60
4- CO; evolution {(mg/100g soil /24 hr) (initial 2)
136 | 140 | 59 192 | 210
Control 3.3 9.2 9.9 4.5
Jraces e | 14.2 240 | 318
5.9 10.1 14.0 | 19.6
PVAC, 8.1 114 [ 152 | " |
22 | 187 | 212 | 164 | 282 | 360
PVAC; 8.5 12.5 17.0 —.—_;:__—
5 12.1 18.1 200 16.0 27.1 33.0
PVAc; 8.4 12.2 3. &

Jution i x used as a criterion for microbial
CO, evolution 18 o i -
activit '123 the carbon mincralization pattern t‘)d.SCd o th‘e \ t1)l‘ucst'of Col;
evo]vc)(lj’ jf om the soils amended with soil conditioners in combination wit
fr
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biofertilizers (El Maghraby and Wassil, 1999). It 8 CVMSE}}J{)‘;’"}}&:E (5.)
that all of the experimental treatments cnh.amccd CO; ’Plr 0 e ']ﬂ 1\{@1,
the amounting CO, yield found in the soil sm'np]cs tal(cn; ‘ il¢1r'vcs> ]m%;
sugar beet plants were higher than those found in 'thc'm er ‘\;VO S0 'b‘amp cs.
This means that the CO, evolved from the condll:pmng 801 111c1:cascd W‘l[h
time. The application of PVAc, supported by Bio, gave the 'hl%ghcsl CO,
production (36mg/100g soil/ 24 hr). Such results were stood in agreement

i ained by Hashem (1987).

i thgliioontitl‘:;:;e ab()),ve-mentio(ned r)esulls it could be copcludgd that the
application of PVAc individually or in combinution. with Bio, can b'c
successfully used for improving calcareous soil properties as rcducmg. soil
pH and EC values; avoiding the hazard effects created by' Na and QI ions;
increasing the availability of certain plant nutrients; improving the activity of
soil microorganisms and increasing sugar beet yields. However, the
combination of PVAc,+Bio, (polyvinyl acetate at rate of 0.6 L /m?> plus
phosphate dissolving bacteria and nitrogen fixing bacteria) was the superior
treatment in this respect.
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