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ABSTRACT

INTRODUCTION

Japanese persimmon (Diospyrous
kaki L.) is a deciduous tree, belongs to family
Ebenaceae. It was introduced to Egypt in 1911
by the Ministry of Agriculture and success-
fully grown under the Egyptian environmental
conditions. Thar was due to its low chilling
requirements (George et al, 1994). Persi-
mmon trees grow well in a wide range of soil,
while they grow and produce best on deep
fertile medium textured and will drained soil
(Laruc et al.,, 1982 and Gabr, 2006). However,

it’s acreage in Egyptian newly reclaimed soils
is stimulated .

Different types of new reclaimed soils
particularly calcareous soils have alkaline
reaction. Application of some mineral fertili-
zers may be ineffective because of the expec-
ted problem of its availability expected.
Where phosphorus in those soils are fixed in
insoluble forms unavailable to plants. Phos-
phorus deficiency may be limit plant growth
than do nitrogen deficiency (Awad, 1999). In
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addition, persimmon frees grown on calca-
reous soil developed in many instances chlo-
rotic symptoms. This lime induce chlorosis is
due to iron (Fe) deficiency whereas, micro-
nutrients e.g. Fe, Mn and Zn are in unavailable
forms under condition of high soil pH and
CaCO; content (Clark and Kajiura, 1986).

Inoculation with  VA-Mycorrhiza
positively influenced several aspects of plant
physiology especially enhanced absorption of
phosphorus and other relatively immobile
micronutrients cations, particularly zinc and
~copper (Lambert et al, 1979, Vidal et al,
1992 and Marin et al,, 2003), increased water
uptake (Graham et al, 1987) improved resis-
tance to root diseases (Rosendahl and
Rosendahl, 1990) and produced more growth
promoting compounds viz auxins, cytokinins
and gibberellins (Slankis, 1973), thus affected
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different aspects on plant growth and develop-
ment. :

Where the soil pH is high, correction
of Fe Mn and Zn deficiency can be attempted
by adjusting pH with acidifying compounds
such as elemental sulphur (Clark and Smith,
1986). Whereas, sulphur is oxidized by soil
micro-organisms to sulphuric acid in amount
enough to lower soil pH and improve availa-
bility of most soil nutrients and uptake by
plants is expected (Kassem et al., 1995).

Therefore, the objective of this invest-
tigation was to study the possible effects of
mycorrhizal inoculation, sulphur application
and their interaction on vegetative growth and
nutritional status of young “Costata” persi-
mmon trees grown under calcareous soil con-
ditions.

MATERIALS AND METHODS

This work was carried out during
2007 and 2008 seasons on three year old
“Costata” persimmon trees budded on Diospy-
rous lotus rootstock, planted at 5 x 5 meters
and grown in private orchard located at Abo
El-Matamer District, Beheira Governorate,

Egypt. The orchard soil was classified as
calcareous (14.5% CaCO;) and slightly alka-
line (pH = 8.2). The depth of water table was
about 140-160 cm. Some chemical and physi-
cal properties of the experimental soil are
presented in Table (1).

Table (1): Some chemical and physical properties of the experimental soil (0-60 cm,

_Soil variable

Soluble ions meg/L

Cations
Na'
K
Ca™
Mg"
Anions

0.34
0.13
1.18
1.36

Cr 0.95
HCO; 1.24
CO5 0.00
SO, 0.82

Partical size distriubiton %

DTPA extractabel micronutrietns (ppm)

513
152
335

Fe 18.5

Mn 11.7
12,6
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Thirty six uniform trees were selected
and subjected to the normal horticultural
practices NPK fertilization program applied
was 900 gm ammonium nitrate (33.5% N),
500 gm calcium super phosphate (16% P;0s)
and 400 gm potassium sulphate (48% K,0)
per tree.

Elemental agriculture sulphur at three
levels 0.0, 0.5 and 1.0 kgftree (expressed as S,
S; and S, respectively) were added during
winter agricultural management at the begi-
nning of January in both seasons and mixed
with farm manure enriched layer with in 20
cm, depth under the tree canopy. Two months
later, the experimental trees were divided into
two groups. The first were inoculated with
vesicular arbuscular mycorrhiza spores (M)),
while, the second non inoculated (M,). The
inoculation of VA-Mycorrhiza fungi was done
using 20 ml spores suspension (50 spore/ml)
for each tree according to the methods descry-
bed by Gerdemann and Nicolson (1963). The
spores were mostly Glomus sp. and Gigo-
spora sp.

The two inoculation VA mycorrhiza
treatments (M and M,) and the three levels of
sulphur application (S,, S, and S,) were arran-
ged in six (2 x 3) combination treatments in a
complete randomized block design as factorial
experiment, each treatment replicated three
times with two trees plot (3 replicates x 2
trees). Besides, guard rows were left to sepa-
rate the plots.

Measurements and determinations:
a. Vegetative growth parameters:

Four branches in different directions
on each tree were labeled.* All current shoots
developed on these branches in spring were
counted and used for measuring vegetative
growth parameters ie. shoot length and
diameter (cm) and number of leaves per shoot.
Four shoots (one shoot per branch were

sampled and all leaves were measured by
using Li-core 3100 Aerometer to get area per
leaf (cm®). Shoot and leaf samples were oven
dried at 70°C and weighted to get shoot and
leaf dry weight (gm) and then leaf specific
weight (L.S.W) was calculated as (mg/cm?)
according to Hunt (1989), also seasonal incre-
ment in Trunk cross section area (TCSA)
(cm®) was calculated.

b. Chemical determinations:

Thirty mature mid-shoot leaves in
mid-August of both seasons were sampled to
determined leaf mineral content. Nitrogen was
estimated by microkjeldahl gunning method
(A.0.A.C,, 1990). Phosphorus was determi-
ned with a colourimetric method as described
by Foster and Comnelia (1967). Potassium was
determined by a flame photometer model
E.E.L. (Jackson, 1967). Calcium, magnesium,
iron, zinc and manganese were determined by
Perking-Elmer Atomic absorpation spectro
photometer model 2380 AL, according to
Jackson and Ulish (1959) and Yoshida ef al.
(1972).

Chlorophyll a and b were extracted
from fresh leaves with N.N. dimethyl forma-
mide and determined spectrophotometrically,
then total value were calculated according to
the method of Moran (1982).

Total carbohydrate content was deter-
mined in leaf and shoot samples which were
previously dried as percent on dry weight
basis according to Dubois et al. (1956). Then
C/N ratio was calculated.

The present data was statistically ana-
lyzed according to Snedecor and Cochran
(1990) and the least significant differences
(L.S.D.) were used to compare between the
means representing the effect of mycorrhizal
inoculation treatments, sulphur levels and their
interaction.

RESULTS AND DISCUSSION

Effect of mycorrhizal inoculation (M),
elemental sulphur application (S) and their
interaction (M x S) on:
1. Vegetative growth parameters:

Obtained data in Tables (2 and 3) and
Fig. (1) clear vegetative growth parameters of
“Costata™ persiminon trees as affected by VA-

Mycorrhizal inoculation (M), elemental sul-
phur application (S) and their interaction (M x
S) in 2007 and 2008 seasons. The data
revealed that VAM inoculated trees produced
higher number of new shoots per branch and
leaves per shoot, taller and thicker shoots
(cm), larger area per leaf and TCSA-increase
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(Cm?) as well as heavier shoot Dwt (gm/cm),
leaf Dwt gm and leaf specific weight (LSW)
mg/cm’ than those of non-inoculated ones.
The differences were significant in both
seasons. This improvement in vegetative
growth of mycorrhizal inoculated trees could
be attributed to produce a greater root having
relatively higher total potential absorbing
surface over than of the uninfected system
which enhance nutrient absorption partlcularly
phosphorus and zinc (Nawar et al,, 1988). In

addition, Marks and Kozlowski (1973) repor-
ted that mycorrhiza fungi provides the host
plant with growth hormones including auxins,
Cytokinins gibbrellins and vitamins which
stimulate plant growth. These results are in
harmony with those obtained by Reddy et al.
(1996), Yamashita et al. (1998), Yang et al.
(2002), Gaber and Nour El-Dein (2005) and
Marin et al. (2003) on different fruit species.

Table (2):
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As for the effect of sulphur applica-
tion it is clear that, sulphur addition with 0.5
and 1.0 kg/tree (S; & S,) significantly increa-
sed all studied vegetative growth parameters
of young “Costata” Persimmon trees as com-
pared to the control (So). Differences between
each of them and the control were significant
in both seasons. The highest values belonged
to high level (S;) while, the least values were
recorded with the control (Sy). This hold was
true in both seasons. The obtained increase in
vegetative growth parameters as a result of
sulphur application might be due to the role of
S in reducing soil pH after oxidization by soil
micro-organisms to sulphuric acid and impro-
ving the availability of most soil nutrients
(Koriem, 1994).

Effect of soil inoculation with mycorrhiza, sulphur application and their

interaction on shoot parameters of young “Costata” Persimmon trees in 2007

and 2008 seasons.

Treatments

B Av shoot T
length (cm)

Shoot D. Wt
(gm./cm)

VA-
Mycorrhiza Sulphur
M) levels (S) levels

2008

Non" So*
inoculation S

_(My) S,

Average (M,)

VAM- Se
inoculation St

My S,

Average (M,)

Se

Mo, and M. Non-moculatnon and VAM -moculatlon, respectlvely

So, S1 and S; =0.0, 0.5 and 1.0 kg sulphur/tree, respectively.

* This treatment served as control.

In addition, Kowalenko (1979) indi-
cated that sulphur addition reduced nitrate
losses and stimulated the reduction of NO; to
NH,, thereby, enhaiiced N availability and
uptake. The above mentioned results are in

accordance with those obtained by Gabr
(2006) on Persimmon. Similar results on other
tree fruit species were also reported by
Kassem ef al. (1995), El-Morshedy (1997),
Zeerban et al. (2000), Dawood (2001) and
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Zayan et al. (2006). However, the most
important data were disclosed by the inter-
action (M x S) which was sigpificant in both
seasons. The highest number of shoots/branch
and leaves/shoot beside, the highest values of
shoot length and diameter (cm), leaf area cm?,
shoot and leaf dry weights (gm), LSW (mg/
cm’) as well as TCSA-increase (Cm?) were
obtained with (M; x S;) and (M, x S;) com-
bination treatments without significant diffe-
rences between them in both seasons and
differences between each of them and the
control was significant. Whereas, the supple-
mentary addition of sulphur to mycorrhizal
inoculated trees induced stimulative effect.

Conclusively, VA-Mycorrhiza inocu-
lation under soil application with 0.5 kg ele-
mental sulphur in (M, x S,) considered the

Table (3):

suitable combination treatment for improving
vegetative growth of young “Costata” persi-
mmimon trees grown in calcareous soil.

2. Leaf chlorophyll content:

It is clear from data in Table (4) that,
chlorophyll a, chlorophyll b and total chloro-
phyll contents (ug/cm®) were higher in leaves
of mycorrthizal inoculated “Costata” persi-
mmon trees than those of non-inoculated ones.
The differences were significant in both sea-
sons except for chlorophyll b in the first
season. These resuits are in line with the fin-
dings of Ezz and Nawar (1994) who found
that, inoculation of sour orange seedling with
mycorrhizal fungi increased leaf chiorophyll
content.

Effect of soil inoculation with mycorrhiza, sulphur application and their

interaction on leaf parameters of young “Costata” Persimmon trees in 2007

Treat ts
reatmen leaves/shoot

VA-
Mycorrhiza

(M) levels

Sulphur

(S) levels 2008

Non- Se* 6.9
inoculation S, 83

{Mo) S; . 8.5

0.861
0.913

Average (M,) 79

0.791

VAM- So 84
inoculation S 92

My S, . 91

0.752
1.035
1.113

Average (M;) 8.9

0.967

So 2 | 17
S

Average

)

0.675
0.948
1.013

LSDS% M

0.0407
0.0499

Se, Sy and S, = 0.0, 0.5 and 1.0 kg sulphur/tree, respectively.

* This treatment served as coutrol.
¥* LSW = Leaf specific weight.
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Fig. (1): Effect of soil inoculation with mycorrhiza and sulphur application on TCSA-
increase cm’ of young “Costata” persimmon trees in 2007 and 2008 seasons. +
TCSA (Trunk Cross Section Area) ;

Table (4): Effect of soil inoculation with mycorrhiza, sulphur application and their
interaction on leaf chlorophyll content of young “Costata” Persimmon trees in

2007 and 2008 seasons.
Treatments Chlorophyll contents (ug/cm’)
Chl, a Chl. b Total chl.
A-Mycorrhiza) Sulphur

M levels | (S) l';v o5 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
Non- So* 6021 | 6009 | 2556 | 2760 | 8577 | 8778
inoculation S 6535 | 64.50 | 2677 | 2757 | 9212 | 9211
My S 6780 | 6732 | 2802 | 2794 | 9582 | 9525
Average (M,) 6445 | 6396 | 2678 | 2770 | 9124 | 9171
VAM- So 66.72 | 6728 | 2705 | 2650 | 9377 | 93.88
inoculation S 7214 | 7190 | 2682 | 2924 | 9897 | 100.84
My) S 7246 | 7265 | 2930 | 3055 | 101.76 | 103.48
Average (M,) 7044 | 7061 | 2772 | 2876 | 98.17 | 99.40
Average So. 6347 | 6369 | 2631 | 2705 | 8977 | 90.83
S) S, 6875 | 6820 | 26.80 | 2841 | 9555 | 96.48

S, 70.13 | 6999 | 2866 | 2925 | 9879 | 9937

LSD5% M 0414 | 0398 NS 1333 | 2342 | 1928

S 0507 | 0487 | 1945 | 1633 | 2869 | 2360

MxS 0717 | 0689 | 1399 | 2309 | 4.058 | 3.339

M,, and M, = Non-inoculation and VAM -inoculation, respectively.
So, S; and S, = 0.0, 0.5 and 1.0 kg sulphur/tree, respectively.
* This treatment served as control.

Moreover, Nawar ef al. (1988) conc- inoculated sour orange scedling than that of
luded that total leaf chlorophyll and chloro- uninoculated ones while, chlorophyll b were
phyll a contents were significantly higher in not affected. Furthermore, Marks and
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Kozlowski (1973) indicated that, the increase
in chiorophyll content of mycorrhizal plant
could be attributed to the ability of mycorrhiza
fungi for providing cytokinin which enhance
chloroplast development. In addition, sulphur
application with 0.5 or 1.0 kg/tree signifi-
cantly increased chl. a, chl. b and total chl.
contents in leaves of “Costata” Persimon trees
as compared to untreated one in both seasons.
The positive effect of sulphur might be
attributed to the role of this amendment in
improving soil physical and chemical proper-
ties and increased the availability of macro
and micronutrients especially nitrogen, iron
and magnesium. Such elements were chloro-
phyll constituents or have a close association
in chlorophyll synthesis (Hall and Rao, 1996).
These results are in harmony with those repor-
ted with El-Morshedy (1997), Zeerban ef al.
(2000), Gabr (2006) and Zayan et al. (2006).
They indicated that, addition of sulphur mar-
kedly increased leaf a, b and total chiorophyll
contents. As for the interaction, the data
revealed that, the interaction (M x S) was
significant in the two seasons of study and the
highest values of chl. a, chl. b and total chl.
contents recorded with (M, x S;) and (M, S,)
interactions. On the other hand, the contro!
treatment (M, x Sp) recorded the least values.

3. Total carbohydrates and C/N ratio:

Data being presented in Table (5)
indicates that, micorrhizal inoculation of
“Costata” persimmon trees significantly in-
creased total carbohydrate concentration in

~ _ leave and shoots as well as C/N ratio values

“only in leaves in comparison with non infec-
ted control. Meanwhile, C/N ratio in shoot
was not affected in both seasons. This incre-
ment in total carbohydrate may be due to
increasing the rate of photosynthesis,
(Eissenstat et al.,, 1993). Also, Sherstha et al.
(1995) mentioned that, photosynthesis and
transpiration rates of AM inoculated trees
were greater than those of non-AM ongs and
had leaf area 3 times larger than others. The
obtained data are confirned with those
reported by Nawar et al (1988) on sour
orange seedling and Gabr and Nur El-Dein
(2005) on apple trees they concluded that,
total sugars, starch and total carbohydrates

were significantly increased in leaves and
shoots of infected trees when compared to the
uninfected ones. However, El-Shamma et al.
(2001) indicated that, the calculated C/N ratio
in shoots of young olive trees were not clearly
affected by VAM.

Data in Table (5) clear that, total
carbohydrates and C/N ratio values in both
leaves and shoots of “Costata” persimmon
trees were significantly increased by adding
elemental sulphur with 0.5 or 1.0 kgftrees,
without significant differences between them.
Data of the second season take the same trend.
This findings in completely seedless” grape-
vines and El-Shamma et al. (2001) on young
olive trees. The interaction (M x S) was
significant in both seasons and maximum
values of total carbohydrates and C/N ratio
were recorded with mycorrhizal inoculation
trees under sulphur application with 0.5 or 1.0
kgftree in (My.x S;) or (M; x S;) combination
treatments  without  significant  differences
between them in both seasons while, the least
values were belonged to the control. Thus,
M, x S;) economically considered the best
combination treatment under the conduction
of this study. '

4. Leaf mineral content:
a. Leaf macronutrient:

According to data presented in Table
(6), it is clear that, N and P concentrations in
leaves of inoculated “Costata” persimmon
trees were significantly increased in compari-
son with non-inoculated control. However K,
Ca and Mg did not clear any significant
differences in both seasons. The obtained data
are confirmed with those reported by Awad
(1999) on “Flame” grape who indicated that,
leaf P-content was higher in infected plants.
On the other side, leaf K, Ca and Mg-contents
were slightly influenced due to mycorrhizal
inoculation. Similar results were also obtained
by Abd El-Maksoud et al. (1988) on sour
orange, Maksoud et al. (1994) on tamarinds,
El-Morsy and El-Ansary (1997) on ruby
seedless grape, El-Shamma et al. (2001) on
young olive trees, Marin et al. (2003) on
persimmon and Gaber and Nur El-Dein
(2005) on ANA apple.
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Table (5): Effect of soil inoculation with mycorrhiza, sulphur application and their
interaction on total carhohydrate and C/N- ratio of young “Costata”
Persimmon trees in 2007 and 2008 seasons.

Treatments Total carbohydrate % C/N ratio
Leaves Shoots Leaves Shoots
VA- Sulphur
Mycorrhiza S lP ul 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008
(M) levels ) levels
Non- Se* 526 | 573 | 1207 | 13.18 | 283 { 297 | 1068 | 10.99
inoculation S: 692 | 684 | 1515 1551 | 325 | 332 | 1139 ] 11.65
(My) S, 7.16 | 741 | 16.10 | 1664 | 327 | 343 | 11.50 | 11.36
Average (M) 645 | 666 | 1444 | 1511 | 3.12 | 324 | 11.19 | 11.33
VAM- So 628 | 637 | 1512 | 1531 | 277 | 273 | 11.34 | 10.93
inoculation S 786 | 791 | 1726|1676 | 342 | 335 | 11.81 | 11.44
(M) S, 805 | 812 (1736 | 1788 | 331 | 338 | 11.87 [ 11.68
Average (M;) 740 | 747 | 1658 | 1665 | 3.17 | 3.15 | 11.67 | 11.35
Average So 577 | 605 | 1360 | 1425 | 2.80 ( 2.85 | 11.01 | 10.96
©) S 739 § 738 | 1621 ]| 16.14 | 334 | 334 | 11.60 | 11.55
S, 761 | 777 | 16.73 | 1726 | 329 | 341 | 11.69 | 11.52
LSD5% M 0225 (0247 | 1.033 | 0.890 | 0.179 | 0.226 | N.S NS
S 0279 { 0.300 | 1.265 | 1.090 | 0.219 | 0.277 | 0.808 | 0.680
MxS 0.395 | 0424 | 1.790 | 1.541 | 0.310 | 0.392 | 1.143 | 0.961

Table (6): Effect of soil inoculation with mycorrhiza, sulphur application and their
interaction on leaf macronutrients (%) of young “Costata” Persimmon trees in
2007 and 2008 seasons.

Macronutrients (%) on D.W.t
N P K Ca Mg

Treatments

VA-
Mycorrhiza | SUPRUT | 5507 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008 | 2007 | 2008

M) levels (S) levels

Non- Se* | 1.87]1.93[0.145(0.148]2.19]2.12[223]2.16 [ 031 [ 0.32
inoculation S: 2.1312.07 [0.166(0.170| 2.15 { 2.08 | 2.31 | 2.25 | 0.44 | 0.46
(My) S; 220 | 2.17 10.173]0.176] 2.04 | 2.00 | 2.52 | 241 | 043 | 0.49
Average (M) 2.0712.06 |0.161]0.165] 2.13 | 2.07 | 2.35 | 2.27 | 0.39 | 0.42
VAM- S; 2271233 [0.179]0.1821 2271235 | 2.18 [ 2.04 | 0.33] 0.30
inoculation S 230 (237 (0.192/0.189| 2.23 | 2.31 | 2.36 | 2.30 | 0.48 | 0.44
My S; 243|240 0.195/0.192| 2.15 | 2.23 | 2.58 | 2.56 | 0.50 | 0.47

Average (M) 2.3312371(0.18910.188(2.22 | 230 | 2.37 | 2.30 | 0.44 | 0.40
So 207 (213 (0.162]0.165]| 2.23 | 224 | 221 | 2.10 | 032 | 0.31

Av(esrfge St 222(2220179]0.180( 2.19 | 220 | 2.34 | 2.28 | 0.46 | 0.45
S, 12320229 0.184]0.184] 2.10 | 2.12 | 2.55 | 2.49 | 047 | 0.48

LSD5% M  |0.132[0.124]0.006]0.005] NS | NS | NS | NS | NS | NS
S 0.1610.152|0.007|0.006| N.S | N.S [0.111]0.120|0.069|0.075

MxS 0.228(0215(0.011]0.009| N.S | N.S |0.158|0.164|0.097|0.106

M,, and M, = Non-inoculation and VAM -inoculation, respectively.
So, S1and S; = 0.0, 0.5 and 1.0 kg sulphur/tree, respectively.
* This treatment served as control.

Data also showed that leaf N, P, Ca  compared to the control (So). At the same
and Mg-contents were significantly increased time, K determinations recorded a slight
by adding sulphur with 0.5 or 1.0 kg/tree with  decrease  without  significant  differences
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between the two sulphur rates and the control.
These findings are in line with those of Gabr
(2006) who mentioned that, addition of
sulphur amendment caused significantly
increased in leaf N, P, Ca and Mg concen-
trations but slightly reduced leaf K-content.
Also, Koriem (1994) reported a marked
increase in leaf N and P concentration, mean-
while, decrease in leaf K-content. Similar
results were also reported by Zayan et al.
(1989) and El-Shamma ef al. (2001). The
increment in P could be attributed to solubility
and availability of this nutrient as result of
reducing pH. While, the reduction in leaf K-
content due to dilution effect (Kareim, 1994).
However, the most important data were
disclosed by the interaction and the highest
leaf N, P, Ca and Mg concentrations belonged
to (M1 X S]) or (M] X Sz) treatment without
significant differences between them, the least
value recorded with untreated trees (Mo x So)
in both seasons.

b. Leaf micronutrients:

Data presented in Table (7) show,
VAM inoculation and sulphur applications as
well as their interaction resulted in increase

Table (7):

leaf Fe, Mn and Zn content in both seasons.
The most effective combination treatments
were (M; x S)) andlor (M, x S;) which
recorded the highest concentrations while, the
minimum values came from the control (M, x
So). Other treatments gave the intermediate
values. These results are in agreement with
those reported by El-Shamma et al. (2001)
who indicated that micorrhizal inoculation
significantly increased leaf micronutrients
may be due to its activity by producing CO,.
Moreover, Singh and Kappor (1999) pointed
out that, plant hormones being released by
mycorrhiza increase plant root growth, cause
in turn increasing plant root surface which
improves nutrients absorption. However, the
observed benefits of sulphur application might
be attributed to increase of nutrients avai-
lability as a result to reduction in soil pH.
These results confirmed with those reported
by many previous investigators such as Abd
El-Maksoud et al. (1988), Awad (1999), El-
Shamma et al. (2001) and Gaber and Nur El-
Dein 2005 on mycorrhiza inoculation and
Shehata et al. (1992), Azzazy et al. (1994),
Abdel-Nasser and El-Shazly (2000), Zeerban
et al. (2000) and Gabr (2006) on sulphur.

Effect of soil inoculation with mycorrhiza, sulphur application and their

interaction on leaf micronutrients (ppm) of young “Costata” Persimmon trees

Treatments

Mn

VA-Mycorrhiza
(M) levels

Sulphur

(S) levels

Non-inoculation

Mo)

Average (My)

'VAM-inoculation

My

Average (M)

Average

IL.SD5% M

S, S; and S; = 0.0, 0.5 and 1.0 kg sulphur/tree, respectively.

* This treatment served as control.
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Therefore, this study recommends
“Costata” persimmon growers on calcareous
soil to add sulphur at 0.5 kg/tree with VAM
noculation in (M; x S;) combination treat-
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ment which is considered the best economic
treatment in this study. This treatment not only
stimulated vegetative growth but also impro-
ved tree nutritional status.
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