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Determination of Persian walnut yield components and its correlation with
phenological, morphological and biochemical traits
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ABSTRACT

Estimation of correlation coefficients can accelerate walnut breeding programs and provide the ability to improve other traits
along with targeted breeding traits. For this purpose, data obtained from two-year morphological evaluation of 325 screened
genotypes from Fars, Mazandaran and Ilam provinces were used to study the correlation between morphological traits. In
addition, in order to study the correlation between biochemical and morphological traits, biochemical characteristics of 52
superior genotypes out of 325 screened genotypes were evaluated for one year. Based on the results, a linear and strong
relation was observed between phenological traits especially budbreak and harvest date. Yield had a positive and strong
correlation with budbreak date (0.58™), nut weight (0.64), kernel weight (0.46"), nut size (0.56™) and lateral bearing
(0.53™) and a negative correlation with kernel color (-0.38"). Based on the result of stepwise regression analysis, nut weight,
lateral bearing and nut size index were the main components of walnut yield. Correlation study between biochemical traits
with altitude and morphological traits showed that oil and protein percentage of walnut kernel was not affected by the
physical characteristics of the nut (nut and kernel size and weight). In Contrast, the oil and protein content increased with
increasing altitude. A strong and negative correlation was observed between MUFA and PUFA. Also, PUFA: SFA ratio
negatively correlated with shell thickness.
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Table 1. Variance of some phenological and pomological characteristics of the 52 superior walnut genotypes
collected from Fars, Mazandaran and Ilam province, Iran during 2016-2017

Characteristics Number of genotypes ~ Average ~ Minimum  Maximum  Standard deviation (SD)  CV (%)

Budbreak date” 52 20.55 13.00 34.00 5.74 27.96
Harvest date” 52 166.28 158.00 175.00 4.43 2.66
Lateral bearing (%) 52 74.50 40.00 100.00 17.65 23.69
Nut weight (g) 52 14.71 12.54 19.80 1.68 11.40
Kernel weight (g) 52 7.89 6.86 9.91 0.67 8.51
Kernel percentage (%) 52 53.91 48.37 62.00 3.52 6.52
Nut length (mm) 52 39.40 33.65 45.75 2.64 6.70
Nut diameter (mm) 52 35.18 30.65 42.30 243 6.90
Nut thickness (mm) 52 33.98 29.76 40.78 2.29 6.73
Shell thickness (mm) 52 1.27 0.98 1.55 0.18 14.15

* Days after reference standard (4™ March).
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Figure 1. Heatmap correlation between some phenological and pomological traits of Persian walnut
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Table 2. Stepwise regressing analysis for traits related to yield of some Persian walnut genotypes

Step 1 Step 2 Step 3
Intercept 0.120 0.983 0.909
Nut size Index (Xs) 0.219 0.170 0.135
Lateral bearing (Xz) - 0.012 0.009
Nut weight (Xs) - - 0.102
R? 0.493** 0.610** 0.653**

Final model

Y =0.909 + 0.009 X5+ 0.009 X5+ 0.135 Xs
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Heatmap correlation between some morphological and biochemical traits of Persian walnut
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