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Abstract

Introduction

The aim of this research is to introduce the superior characteristics of P.betulifolia pear rootstock
in comparison to the commercial Pyrodwarf (control) in terms of leaf parameters {leaf-N, -K, -
Mg, Ca, -Fe, -Zn and leaf-B content; leaf area; chlorophyll (SPAD-Value); Chlorophyll
fluorescence parameters (FO:minimum fluorescence; FM: maximum; fluorescence and value of
photochemical capacity of photosystem 2 (FV/FM)}, growth traits (shoot length, diameter of
shoot) under active lime tolerance in heavy-textured to clayey soils.

Materials and Methods

The experiment was conducted in a factorial design within the construction of a completely
randomized blocks design, using pots. The factors included: 1- Soils with lime in the range of
15% (texture: clay-loam), 20% (texture: clay), 25% (texture: loam), and 45% (texture: sandy
loam). 2- Rootstocks P.betulifolia, Pirrodwarf (as a control). In total, the experiment was carried
out on 120 units (5 different levels of soil lime * 2 non-grafted rootstocks * 3 replications * 4
trunk of each studied rootstock). Data analysis was performed using SPSS and SAS software,
involving mean comparisons using Duncan’s method and determining regression
relationships.The preparation of pots was carried out as follows: initially, drainage holes were
created at the bottom of plastic pots and covered with gravel. Then, a layer of sand and gravel
was added to the depth of the pots, followed by the application of animal manure. At this stage,
the soils under study, representing different combinations of texture and lime treatments, were
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added to the 3-kilogram pots. Each pot’s soil composition consisted of 1/3 sand and gravel, 1/3
animal manure, and the remaining being the specified soil samples. Prior to commencing the
experiment, the soil samples underwent chemical analysis to determine their general
characteristics, including total neutralizing value (TNV), saturation pH, electrical conductivity,
soil texture, and organic matter content. In this research, the “Chlorosis Power Index” (CPI) was
employed using the formula: CPI = 10000 * (active lime) / (Fe, ppm) 2 to estimate the intensity of
chlorosis resulting from soil liming for the studied rootstocks. The iron content, extracted as
active iron (Fe, ppm) 2 using ammonium oxalate, was reported in milligrams per liter, while CPI
was reported in milligrams per kilogram.

Results

P.betulifolia rootstock, compared to the control rootstock Pyrodwarf, showed lower sensitivity to
the soil’s “Chlorosis Power Index.” Negative and significant regression relationships between the
increase in the soil’s “Chlorosis Power Index” and the investigated traits were not observed in the
P.betulifolia rootstock.

Conclusion

Notably, P.betulifolia demonstrated superior features, including active lime soil tolerance up to
45% lime (sandy loam texture and alkaline pH), in terms of leaf uptake of nutrients such as
potassium, boron, total iron, and active iron, chlorophyll content, and growth traits like leaf
length, leaf width, height, and trunk diameter.

Key words: Leaf nutrient uptake, Leaf chlorophyll, Soil chlorotic power index (CPI), Vegetative
growth
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Table 1. Different soil textures used for growing quince seedling

Soil Cacos; Sand Clay Silt pH EC Total soil-N Available soil-P Available soil K OoC Fe' CPI
texture % dsm/m % ppm % ppm

Clay 13.6+0.50 39.08+4.43 24.01+1.63 36.92+4.70 7.79+0.79 1.73+0.34 0.04+0.02 1.54+0.04 50.74+9.64 0.41+0.10 3.92+0.79 88.51
loam

Clay 18.85+1.61 38.35+4.39 21.58+3.57 40.08+2.58 7.89+0.48 1.53+0.32 0.03+0.009 1.68+0.22 27.57+20.20 0.58+0.17 4.16+0.05 10893
Loam 20.75+0.49 36.07+14.77 21.36+6.70 42.57+8.08 8.010.35 4.0+2.26 0.023+0.004 1.5540.03 29.88+0.08 0.34+0.06 5.13+0.80 78.85
Sandy 45+0.71 53.37+0.26 15.92+0.27 30.71+0.53 7.8+0 2.06+0.07 0.14+0.01 1.01+0.08 15.98+0.014 0.29+0.015 2.85+0.07 554.02
loam

" Extraction by DTPA. “"Mean of three determinations % S.D.

odalie a0l 51 sbme Ol L DTPAG, b 51 o seel”



AT 5305w e o5 0L Kes 5 Ui

4 N
y=0.053x +15.11
R? = 0.890**

S

T

E

-

|
CPI(ppm)
- J
Figure 1. Signifacant positive regression relation between soil lime level and soilCPI
4 N
| y = -0.003x + 4.726
R?=0.716**
B
Q
Q.
KT
(¥
CPI(ppm)
- J

Figute 2. Signifacant negtive regression relation between soil Fe content and soilCPI



2\

V¥ le ) oples FY dls ( aE il 5

Table 2. Effect of different amounts of soil lime on investigated traits in p. Betuolifolia and Pyrdowarf rootstocks

p. Betuolifolia rootstock

Internode length leaf width leaf length Trunk diameter trunk height Chlorophyll fluorescence parameters  Leaf area
cm cm cm mm cm SPAD-Value (mm)
FO FM FVIFM
Spring Autumn Spring Autumn Spring Autumn Spring Autumn Spring Autumn
10 2.17a 1.5a 3.00a 3.22a 3.00a 4.65a 4.33a 3.97a 33.93a 36.06a 41.73a 0.095a 0.438ab 0.781a 774.723a
Y. 2.33a 1.90a 3.42a 3.21a 3.42a 5.14a 4.44a 425a 32.05a 35.69a 43.64a 0.136a 0.416ab 0.662a 1019.730a
Yo 2.83a 2.31a 2.83a 3.53a 2.83a 5.47a 4.55a 4.12a 31.97a 46.6la 36.13a 0.096a 0.469a 0.795a 841.667a
£ 2.00a 1.67a 3.53a 3.17a 3.53a 5.33a 3.97a 3.73a 35.67a 27.33a 42.23a 0.082a 0.336b 0.748a 912.667a
0 Pyrdowarf rootstock
0 1.50a 1.53b 3.0a 3.79a 4.50a 5.58a 4.32a 454a 41.30a 49.11a 25.07a 0.097a 0.306a 0.572a 764.333b
Y. 2.25a 1.76b  3.18a 3.44a 5.00a 6.17a 4.48a 3.89a 46.67a 57.72a 34.81a 0.080a 0.364a 0.790a 949.800ba
Yo 2.00a 1.94b  3.25a 4.22a 5.33a 6.06a 4.37a 5.74a 51.22a 63.17a 30.40a 0.100a 0.355a 0.696a 680.000b
£ 2.23a 3.67a 2.10a 4.67a 4.37a 5.50a 3.33a 420a 31.00a 63.33a 29.23a 0.089a 0.300a 0.647a 1137.667a
Significance differences
Block NS i NS NS NS NS NS * NS faie NS NS * NS NS
Rootstok NS * NS * NS NS NS NS NS faie NS * * NS NS
(A)
Lime NS ol NS NS NS NS * NS NS NS NS NS NS NS NS
(B)
A*B NS ol NS NS NS NS NS NS NS NS NS NS NS NS NS
30.56 17.27 28.49 25.18 16.8 33.58 14.05 26.3 30.08 23.23 32.31 VE.YA 28.23 23.89 29.85

*P <0.05, ** P <0.01, P <0.001. NS, not significant; Means having the same letter(s) within a column are not significantly different at 5% level



7Y

Table 5. Effect of different amounts of soil lime on leaf nutrient content in p. Betuolifolia and

Pyrdowarf rootstocks

p. Betuolifolia rootstock
Soil lime
.y K Ca Mg TotalFe Fe(ID) Zn B
v ppm
15 2.88a 0.10b 0.532a  0.72a 5.34a 1.5a 33.48a 0.29c
20 2.22a 0.12b 0.684a  0.49%b 3.92c 1.1c 35.81a 2.29b
25 197a 0.20ba  0.456a 0.74a 4.25b 1.19b 37.11a 3.81a
45 2.08a 0.25a 0.608a  0.83a 3.77d 1.06c 35.32a 3.76ba
Pyrdowarf rootstock
15 2.82a 0.14b 0.494a  0.49%b 4.45a 1.25a 36.95a 2.82a
20 3.0la 0.20a 0.608a  0.28c 4.43a 1.25a 30.25ba 30la
25 2.64a 0.13b 0.508a  0.50b 4.2b 1.18b 28.29b 2.64a
45 3.24a 0.14b 0.426a  0.71a 4.04c 1.14b 32.05ba 3.24a
Significance differences
Block NS * NS NS ox ox NS NS
A(rootstock) . NS NS o o NS
B (soil lime) NS - NS . o . NS NS
A*B NS **% NS **% ** ** * *
CV (%) 19.04 26.11 31.55 14.05 0.64 2.29 10.81 10.81

*P <0.05, ** P <0.01, P <0.001. NS, not significant; Means having the same letter(s) within a column are not

significantly different at 5% level
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