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ABSTRACT

Response of wheat plants to VA-mycorrhizal inoculation in presence or
absence of 1% olive oil waste water (0.0.W.W.) or olive cake (O. Cake) as an
organic fertilizers was investigated in a pol experiment. The results showed that
inoculation with VAM improved all growth pararneters at 60 and 120 days after
planting e.g. plant height, number of tillers, dry weight of shoots and rools compared
to those amanded with olive wastes but not inoculated. Regarding to straw and seed
yield of wheat plants, the maximum straw and seed yield was obtained by addition of
O.0WW. at a rate of 1% combined with inoculation with VA-mycorrhiza. Nitrogen
and phosphorus contents of shoots, roots, straw and seed yield were also
significantly increased due to VAM inoculation. Conceming the effect of VAM
inoculalion in presence of olive wastes on VAM rate of infection and spore densities,
data revealed that there was a significant improvement in VAM colonization and
spore density, compared to which not inoculated with VA-miycorrhizae. This indicated
that VAM inoculation could reduce the toxicity caused by olive wastes. Generally from
the abovemented results, it can be concluded that inoculation of whaat with VAM
considered a biological trial 1o reduce the inhibition effect of olive wastes as an
organic fertilizers.

Key words : Wheat (Trticum aestivum), Inoculation, Organic fertilizer, Olive oil
wasts waler, Olive cake, VM-Mycorhizal.

INTRODUCTION

Vesicular - arbuseular mycorrhizal {VAM) fungi are an integral part of
the root system of most plants and constitute an important group of
organisms in the soil microbial community. Arbuscular mycorrhizas are known
to enhance plant uptake of phosphate (P) and other mineral nutrients (Abbott
and Robson, 1984).

Organic matter can stimulate the growth of fungal hyphae. The fungi
can survive saprophytically on organic particles (Warner, 1984). On the other
hand, organic matter can reduce colonization and spore density of VAM. Al-
Kahal et al. (2001} found that VA-mycorrhizat colonization and spore density
were decreased significantly during the successive growth stages of soybean
plants amended with different levels of sewage sludge as an organic fertilizer.

Oflive oil waste water and olive cake are produced as waste products
in olive oil factories. The advantage of using olive wastes as organic fertilizers
is their high content of nutrients such as N, P, K and supply of organic matter.
On the other hand, the disadvantage mainly is the high contents of
polyphenols which are highly toxic to soil and plant (Tomati and Gall, 1992).
Al-Kahal et al. (2001) stated that wheat plants amended with different levels
of olive wastes led to reduce densities of total bacteria, fungi and
actinomycetes in the rhizosphere of the soil. No information is available in
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Egypt about the influence of olive wastes amendment as an organic fertilizer
on colonization and spore density of VAM in the soil. Therefore, the aim of the
present study is to investigate the response of wheat piant to mycorrhizal rate
infection and spore density in presence of different tevels of olive wastes as
an organic amendment.

MATERIALS AND METHODS

A homogenized mixture of soil (texture, clay loam; organic matter,
0.5%; pH, 7.4; EC, 0.6 dSm™) was used in this study. Olive oil wastes water
(0.0.W.W.) and crude olive cake (O. Cake) were provided from the Olive Oil
Extraction Factory, ARC, Giza. The physical and chemical properties of
O0.0W.W. and O. Cake are presented in Table {1). The soil was passed
through a 2 mm sieve and distributed into pots (10 kg pot™). Air dried crude
olive cake is grinding and incorporated into the soil at rates of 1.0% (wiw)
which represents 10 ton fed”. Plants treateated with O.O.W.W. at a rate of
1.0% (viw). The soil was well mixed with olive cake. All pots received
superphosphate at a rate of1g pot'1 {100 kg fed™"). The pots were left for 2
weeks to give the chance for partial decomposition of olive cake.

Table 1: Some physicai and chemical characteristics of olive il waste
water and crude olive cake

Characteristics [ o0.0ww. O.cake
(Moisture content % 84.5 7.0
pH 4.93 4.74
EC. (dSm™) 18.16 2.49
Organic matter % 39.96 55.85
Protein content % 6.2 8.2
lAvailablc—: -P % 14.0 15.0
Available - K % 52 12.0
Organic carban % 19.93 32.47
C/N ratio 13.66 33.82
Fat % 0.5 6.8
Carbohydrate Y 3.2 3.52
LTotal phenols % 1.2 0.9

Pots were arranged in a randomized complete black design with 7
treatments and 9 replicates. The treatments were untreated soil {control
plants); plants supplied with the recommended doses of NPK; soil amented
with either C.OW.W. 1%. or O. Cake 1%, plants inoculated with VAM oniy;
plants inoculated with VAM and treated with either 0.0.W.W. 1%. or O. Cake
1%.

O.0W.W. at a rate of 1% was added at the time of sowing wheat
grains. In each pot eight seeds of wheat (Triticum aestivum) variety Sids 1
were sown. One week later, they were thinned to five plants. VA-mycorrhizal
inoculant consisted of 10 ml of wet-sieving suspension of VAM fungus
containg 90 spores mi"'. The mycorrhizal inaculant was applied to the planting
hole-before sowing the wheat seeds. Nitrogen fertilizer was added two weeks
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after sowing at a rate of 1g pot' as ammonium sulphate (20.5% N) and
potassium sulphate 48% at a rate of 0.5 g pol“. Plant samples of three
replicates were uprooted after 60 and 120 days of planting to assay for plant
height, number of fillers, dry weight of shoots and roots, nitrogen &
phosphorus contents. At harvest, the plant samples (three samples) were
removed to estimate the same growth parameters besides grain yield, N and
P contents in seeds. Nitrogen and phosphorus contents were determined
according to Page et al. (1982). Mycorrhizal infection of roots was examined
using the procedure of Phillips and Haymam (1970). Data were subjected to
analysis of variance (Senedecor and Cochran (1980) using the statistical
analysis system computer package M- Stat-C

RESULTS AND DISCUSSION

1. Response of wheat plants to olive wastes application and VA-
mycorrhizal inoculation :

Wheat growth parameters e€.g, plant height, number of tillers, dry
weight of shoots and roots as well as N-content and P-uptake responded to
addition of O. Cake or O.0.W.W. at a rate of 1% in presence or absence of
VAM inoculation are shown in Table (2). The results showed that plants
received 1% either O. Cake or O.O.WW in absence of VAM inoculation
scored lower values in all growth parameters compared to plants fertilized
with the recomended dose of N PK after 60 and 120 days from planting. On
the other hand, plants grown in soil inoculated with VA-mycorrhizae showed
better growth in both periods than which were not inoculated one. Data also
revealed that soil amended with 1% ©. Cake or 0.0.W.W. combined with
inoculation with VAM gave a significant increase in all growth parameters in
both periods compared to plants amend with olive wastes only. These results
indicate the importance of VAM inoculation to improve growth of wheat plants
amended with olive wastes as an organic fertilizers.

in this respect, several investigators observed a significant increase
in plant growth due to mycorrhizal inoculation in presence or absence of
organic fertilization (Mikhaeel et al., 1997 and Al-Kahal et al., 2001).

Additional significant increase in nitrogen and phosphorus content of
shoots and roots were gained in response of VAM inoculation alone or
combined with application of olive wastes after 60 and 120 days from
planting. Data in Table {2) showed that inoculation of wheat with VAM
improved significantly N-content in all plants treated with olive wastes
combined with VAM inoculation compared to unioculated ones. The same
trend was observed in P-contents. In all treatments which supplied with olive
wastes the best results in terms of P-content were obtained in plants
inoculated with VAM and supplied by 1% ©.0.W.W. as an organic fertilizer. It
is known that VAM fungi stimulate the growth of many plants by improving
their ability to absorb more phosphorous (Al-Kahal et af., 2001; Mikhaeel et
al., 1997}
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Table (2) : Effect of olive wastes amendment on wheat plants after 60
and 120 days from planting,
{T’Ji( No. of Shoots 1 Roots ]
Treatments height | Tillers DW N-contentiP-Uptake| DW [N-conteny P-Uptake
(em) | NPy | grPp {mgf“?'ﬁ)tl {mgiPiy | {9/*P) (mg.-"P!)t! (mg/Pl} |
60 Days of Planting

Control 543d| Z1cd [247b| 493 | 42 ¢ 1.11d( 73¢ 1.4f
ecommended NPK, |74.2a] 3.2a |500a)1250a] 93 b [173apb 1732 34d
.Cake 1% 444e| 10e |107c| 253d | 20 d |047e| 4.0d o8g
O W.W, 1% 65.3bc 25bc |288b) 543c { 56 ¢ |120d| 10Tk 2le
AM 579ab| Z6d |479a| 820b | 17.7a [181b| 153a 46b
.Cake 1% + VAM [58.7cd! 1.8d |2 . 91 b [1.37c¢c| 127b 41c
OWW. 1% + 653bcl 29ab 150%5al 9730 | 182a 1. 78a, 17.7a 542

0.63 0.44
| 0.05 \
] 120 Days of Planting |

Control 71dbc] 17¢d [630c|B817cd] 97de 1_80b| 1134d l 22¢
ecommended NPK | 7E0a| 31ab |11.68a] 257.3a | 217¢ |335a] 320b 61c
.Cake 1% 583d| 1.0d [353d| 437d | 65 e 084c| 7.7d 13e
OWW 1% 739ab| 23bc [671¢c | 597cd | 1280 209k 160¢ 174d
AM 79.8a| 28ab [909b|177.3b | 307b (340a,327ab| 84b

Lake 1% +VAM [66.3c| 1.7cd (638c|1080¢c| 193¢
799a| 33a 1104362157 abl 3842

’2,14‘ zsi 4.8

Pl Plantl
¢« Numbers not followed by the same small letter are significantly different at the P =
0.05 for inoculation treatments.

Regarding o the influence of olive wastes amendment as an organic
fertilizer on wheat straw and seed yield as well as N- and P-content, data
presented in Table (3) show that inoculation of wheat with VAM under olive
wastes amendment gave a significant increase in plant height, No. of spikes,
kerenls weight, straw and grain yield, as well as, N-content and P-uptake of
straw and seeds compared to plants amended with olive wastes but not
inoculated with VAM. Data in Table (3) also show that among ail the
treatments which supplied with O. Cake or OO W Wat a rate of 1%
combined with inoculation with VAM, the highest seed yield were obtained in
treatments which inoculated with VAM and amended with 1% O.0.W.W.
These resuits are in harmony with the work obtained by Al-Kahal et af {2001).
They reported that faba bean seeds inoculated with strains of Rhizobium
leguminosarum bv. viceae combined with application of 1% O.0.W.W. gave
the maximum seeds yieid.

2. Effect of VAM inoculation and/or olive wastes on YAM colonozation
and spore density in the rhizosphere of wheat plants :

TheVA-mycorrhizal colono2ation and spore density of wheat plants
are shown in Table (4). Data show that mycorrhizal root infection by
indigenous VAM and spore density was significantly reduced by addition of
O.0OW.W. or olive cake at a rate of 1% without VAM incculation. On the
contrary, the decrease was more pronounced in case of addition of olive cake
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compared lo O.0.WW. Inoculation of wheat plants with VAM in absence of
olive wastes significantly increased VAM colonization and spore density
during the all growmth stages. The introduced VAM improved the degree of
colonization over the level achieved by indigenous ones. These results are in
agreement with those reported by Mohammedy ef al. (1995).

Table {3): Effect of olive wastes amendment on straw and grain yield of

wheat plants.
[ Plant | No. of | Straw Grain

Treatments height | Spikes| DWW N-contﬂﬁ-Uplake DW  IN-contengP-Uptake
{emy |(No/Pl)| (g/Pot’) |{mg/Pob | (mg/Pot /Pot) | (myiPot) |{mg/Pot):
S " Cortiol 7009c| 16c | 2815¢c [2000d | 320e | 37.30d | 2266 | 102.0¢

ecommended NPK (783 abl] 3.2a
Cake 1% B1Egl 104
OWW. 1% 741bc|{ 1.8 be
AM 798 ab| 2.3b
Cake 1% + VAM |7Z24c| 1.7 c
OWW 1% + 82.7a131a
AM
L.S.0. 24 | 02 | 585 56.0 13.0 15.3 41 58

0.05
* Each pot five plant

4900a | 4750c! 72.0d |8755ab| 265a | 2600 ¢ ‘
1405d | 1165 | 245e | 2785d | 22.3b | 1005
3250c [1715de| 64.0d [ 5695¢ | 23.5b | 20354
3915b | 6100b | 116.0b | 7910b | 23.6b | 3705k
2695¢ 44352 | 900c |3025d| 228b | 1995¢
45352 | 77004 | 1395a | 9565a | 2544 |5270a|

SoOoXD T

TO0%

|

Table {4) : The influence of VAM inoculation and /or olive wastes
amendment on VAM rate infection and spore densities of

wheat plants.
¥ intervales 2 intervales [ 3" imervales
Rate of Rate of Rate of
Treatments infection ga‘ogﬁksp:;? infection B(Qmoz:‘f pgfol'-;:‘; infection ::&Ooz’t: porg;
(%) g (%) _ g (%) gsa

! Control 234b 0B6lc 28.6 ab 0.72b 40.5 be 1.31b6
Recommendad NFK | 421 ¢ 0.82d 533d 0.85¢ 667 4 177 ¢
Cake 1% 16.52a 0.44 a 231a 0.59 ab 28.32a 093a
OWW. 1% 18.7a 053b 304b 054a 28.0b 117 b
AM 54.3d 881¢g 65.2¢e 1092 f 838e 13.00f
Cake 1% + VAM 28610 2.3e 31.5b 2353d 37480 341d
OWW. 1%+ aN2c L 4254 484c 564e 619¢ 6.92e

AM |

Numbers not followed by the same small latter ara sigrificanlly different at the P = 0.05
for inoculation traatments.

Incculation of wheat with VAM in presence of 0.0 W.W. or clive cake
at a rate of 1% improved VAM rate of infection and spore density in the soil
compared to plants treated with olive wastes but not inoculated. On the cther
hand, from the results in Table (4) it is obvicus that VAM inoculation without
addition of olive waste gave the best results in terms of VAM rate of infection
and spore density in the soil during the whole growth period of wheat. VAM
inoculation in soil amended with 1% O.0.W.W. scored better values in spore
density in all growth periods compared to plants which fertilized with N P K
fertilizers. In conclusion, the results suggested that inoculation of wheat plants
with VAM could reduce the toxicity which caused by using oliver wastes only
as an organic fertilizer.
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