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Abstract

Background and Objectives

The objective of this research was to find the relationship between iron and zinc nutrient in flowers
at full bloom and the amount of calcium carbonate equivalent in soil and the effectiveness on the
leaf parameters {leaf-N, -P, -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 and diameter of shoot), number of flowers at full bloom/tree, number of fruits/trees and yield
of quince cultivars seedlings (Cydonia oblonga Mill.) from Iran.

Materials and Methods

The experiment was laid out in a RCBD with split plot arrangement at Kamalabad Research
Station in Karaj/lran.The main plot treatments included calcium carbonate equivalent in soil
(13%, 14%, 15%, 16% and 18%) and sub plot included 28 quince cultivars seedlings in
Horticulture Research Station of Kamalabad, Karaj during 2016 and 2017. In the present study,
a test was carried out using Pearson’s regression and correlation coefficients at P < 0.05 to
evaluate the relationships among all studied parameters as well as all 20 parameters with the
amount of calcium carbonate equivalent in soil. Cluster analysis (based on Ward’s method) was
derived only from traits that were related to the increase of soil lime (zn-, Fe- nutrient in
flowers and number of flowers/trees at full bloom, leaf-N content and diameter of shoot). A test
for evaluating the relationships between studied parameters by using Pearson’s correlation
coefficients at P < 0.05 was the other statistical analysis included in this research.

Results

After numerous calculations in this research, in the first step, quince cultivars seedlings of the
second group (including, Unknown, NB;, AS,, KVD,, NB,, PK,, ET;, ASM3, ASP,) and for the
second step, quince cultivars seedlings of the third group (SVS,, NB,4, KVD;, ASM,, Oghafespehan,
ASM,) of resistant groups and quince cultivars seedlings of the first group (KVDs, Moghavems,
SVS;, KVD,, PH,, ASP,, Sahelborjmoghavem, Moghavem;, SHA,, Gardandar, KM, Khosro,
Behtorsh)of dendrograms of sensitive to high amounts of calcium carbonate equivalent to soil
(14-18 %) were evaluated.
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Discussion

Soils are called calcareous with more than 10% calcium carbonate (Henin, 1977). However, the
amount of lime for more than 60% of Iranian soils is variable in a range between 10 to 44%
(Anonymus, 1991). Lime-induced iron chlorosis is the most important problem of the quince
production in Iran. One of the best alternatives to prevent lime-induced iron chlorosis problems is
the use of tolerant plant species or genotypes. Our hypothesis in this study was that flowering
indices were highly efficient for estimating the resistance of fruit trees to soil lime, which has
also been confirmed by many researchers (Sanz et al., 1993 and 1995 and Adane, 2015). The
results of this two-year study were in agreement with the results of the mentioned researchers: the
flower indices have the potential to be used for evaluating the tolerance of selected quince
genotypes when grown in different soil lime levels

Keywords: Calcium carbonate equivalent, Iron and zinc elements in flower, Soil lime resistance
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Tablel. Different soil textures used for growing quince seedling
Soil Lime Ava. K Ava. P H ECe ocC SP Total N
texture (%) (ppm) (ppm) P (dsm/m) (%) (%) (%)
1 13 244.10 36.84 7.35 0.94 1.60 49.46 0.048
2 14 146.18 24.14 7.63 0.41 0.84 43.08 0.028
3 15 146.18 14.49 7.51 0.33 1.63 43.74 0.021
4 16 344.90 63.21 7.59 0.40 1.89 46.49 0.033
5 18 56.90 14.49 7.72 0.62 1.49 51.56 0.025

Left to right, respectively, soil available-K,-P; soil-pH, electrical conductivity, soil organic carbon, saturation percentage

and soil total-N were measured.
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Figure 1. Regression relation between soil lime level and Zn-flower of studied quince genotypes



Table 2. Correlation coefficient* between studied characters in the first group of dendrogram

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
1 1
2 0.547 1
3 -0.241  -0.836 1
4 0.292 -0.083 0563 1
5 0.314 -0413 0783 0880 1
6 0.619 0295 -0.258 -0364 -0.173 1
7 0510 0523 -0.502 -0483 -0.440 0933° 1
8 0649 0.269 0.003  0.656 0594 -0170  -0.303 1
9 -0.650 -0.538  0.680  0.357 0281 -0475 0443 -0436 1
10 0290 -0.374 0173 -0.057 0317 0134 -0.158 0442  -0.548 1
11 0.810 0469 -0.211 049 0.429 0073  -0.030 0.958" -0.631 0.425 1
12 -0.123  0.494 -0.278 0411 0051 -0.640 -0.396 0.302 0210 -0.59 0.226 1
13 -0.200 -0.712 0377 -0.168 0226 -0144  -0.408 0106 -0.180 0.875 0001  -0.59 1
14 0.617 0.046 0.096 0498 0602 -0068  -0.290 0.937* -0.530 0.726 0.896" -0.013 0.419 1
15 -0.807 -0.805 0.695 0238 0298 -0771 0833 -0.225 0761 -0020 -0.494 0.101 0408 -0.175 1
16 -0.515 0.269 -0.177 0152 0274 -0642 -0346 -0.196 0524 -0819 -0.285 0869 -0612 -0479 0.326 1
17 -0.514 0162 -0.021 0309 -0099 -0.733 -0482 -0.098 0603 -0.762 -0.231 0.882° 0545 -0.378 0435 09827 1
18 0.497  0.933° -0.930" -0243 -0.502 0.221 0.418 0340 -0.744  -0.103 0.536 0407  -0431 0199  -0.772 0.140 0.028 1
19 -0.233  -0.907" 0.973™ 0445 0748 -0218 -0.504 0.023 0.539 0378 -0183 -0425 0.576 0.187 0683 0340 -0189 -0925° 1
20 0139 -0.383 0.038 -0.377 0.030 0.248 0.004 0152  -0.570 0943° 0180 -0.728 0887° 0477 0052 -0824 -0817 -0.089 0.265 1

A (AP o0 | Frer gy e P e

**. Correlation is significant at the 0.01 level), *. Correlation is significant at the 0.05. N=5, 1-Height (cm), 2-Diamter (mm), 3-SPAD-value, 4-FO, 5-FM, 6- FV/FM, 7-Leaf-Surface
(cm?), 8-Leaf-Ca (%),9-Leaf-Mg (%), 10-Leaf - N (%), 11-Leaf-K (%), 12-Leaf-P (%), 13-Leaf-Fe (ppm), 14-Leaf-Zn (ppm), 15-Leaf-B (ppm), 16-Number of fruit/tree, 17-Yield/tee (),
18-Number of flower/tree, 19-Flower-Fe (ppm), 20-Flower-Zn (ppm).
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Figure 2. Cluster analysis (based on Ward's method) for five selective characters
flower-Fe and flower-Zn , leaf-N, diameter of shoot, number of flower/tree of
quince cultivars seedlings at the highest level of soil lime treatment (18%)
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