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Article Info ABSTRACT
Article type: Background and Objectives: Acquired morphological traits of seedlings
Full Length Research Paper in nurseries are as influential as their originality in their performance and
vigor. The evaluation of these traits, including the Dickson quality index
Article history: (DQI) is gonsidered as an eff_icient 'method' for considering the; vigor of
Received: 05.06.2023 various kinds gf -seedlmgs, mc!udlng fruit apd forest seedlings. The
Revised: 05.24.2023 magnitude of this index for seedlings is a function of the amount and the
Accepted: 05.30.2023 distribution of dry mass, height and diameter. Therefore, it is a destructive
and time-consuming method for predicting seedling quality in nurseries.
Consequently, in order to rank the morphological traits that determine the

Keywords: quality of apricot seedlings, this project was conducted to evaluate the
Dickson quality index, correlation relations between such traits of apricot seedlings of the most

SD'_reCt effect, important commercial varieties produced in different regions of Iran, based
cion,

J on path analysis and multiple linear regression analysis.
Seedling rootstock, P Y P g Y

Sturdi tient . . .
Urdiness quotien Materials and Methods: To evaluate the relationship between the

morphological indicators in apricot seedlings, bare-root seedlings of 12
commercial cultivars with three replicates from 8 nurseries in four
provinces were lifted during the transplanting seasons of 2020-2021.
Seedling height, diameter above grafting line (DAGL), root length, number
of roots and branches, shoot and root fresh and dry weights, height to
diameter ratio, and DQI were evaluated, and simple correlations between
them were estimated. The correlation coefficients were broken down into
direct and indirect effects through path analysis, with DQI as the dependent
variable.

Results: The indices representing apricot seedling vigor, including DQI
and some of its components containing DAGL, total dry mass, height to
diameter ratio and shoot to root dry mass ratio were a function of the
accumulated growth degree-days (AGDD) in different regions. So that by
increasing AGDD from 2700 to about 4500 degree, the average DQI,
DAGL and total dry mass were increased and height to diameter ratio was
decreased. The shoot to root dry weight ratio of seedlings was also
decreased in nurseries located in regions with more than 3400 growth
degree days. Among the traits which can be evaluated at the nursery site
through non-destructive methods, DAGL had a higher correlation with
vigor and the other morphological traits, leading to being considered the
most important index in the qualitative evaluation of apricot seedlings,
followed by shoot and root dry weights. Although later can be evaluated by
destructive methods, they had the highest correlations with seedling vigor.
The shoot number, height, sturdiness quotient had the weakest correlations
with vigor and other morphological traits.
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Conclusion: DAGL is considered as the most efficient index in the quality
assessment of the apricot seedlings due to having the highest correlation
with the DQI and other morphological traits.
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Table 1. Sampling sites and seedling characteristics in nurseries where seedling were sampled.
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s S gb s Lo e o sl b5
. () gl L okl
(adse) (1) YL GLS e Y L E JUCC g
Annual ) Altitude Bioclimat Nursery
S Mean annual relative Mean annual (m) 1ochimate location
precipitation -
(mm) humidity (%) temperature (°C)
3y S S5l
215.6 31.2 17.8 1745
Arid cold Mobarakeh
543.4 415 12.7 2932 - e aad
Semiarid cold Karvan
3y St Lls
101.3 32.2 17.0 1825
Arid cold Damaneh
ity
317.6 48.6 16.0 1312 d - s
Semiarid cold Karaj
157.4 53.5 15.1 1195 e LB
Arid cold Nazarabad
e ol
190.2 48.6 16.4 1085 2 oo
Arid cold Chenaran
215.6 535 14.0 1103 e S e “r
Semiarid temperate Khoy
i as s
190.2 54.8 13.0 1470 2 - o
Semiarid cold Oshnavieh
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Table 2. Descriptive statistics of grafted apricot seedlings' morphological traits in different nurseries.

Slore 51 Sl ol A Sl de ldosn,s S5y
Standard deviation Mean Maximum Minimum !Seedling morphological traits
31 12.2 19.0 6.8 (Crrhen) o3 k5
DAGL (mm)
40 19.4 38.0 135 (o) o 2
RCD (mm)
o olw) syl
312 185.6 244.0 135.0 (i) g,
Height (cm)
) L) et i s
3.6 15.8 26.0 9.1 (rrder 0 s ) ebon s e 2
H:D (cm/mm)
e L.Z Aot
33.0 119.1 247.0 81.0 (p5) als S 05
SDW (g)
é 5 PN
20.0 60.6 150.0 72.0 (p5) s S 035
RDW (g)
5 L.:: PN - .
05 2.0 3.8 1.0 A & LS S ) e
SR
60.9 185.8 685.0 125.0 (¢5) J S 05
Total DW (g)
S ast s slusws
5.3 15.4 36.0 1.0 e
Number of shoots
ST
3.7 10.3 28.0 3.0 SF P A Sl
Number of roots
- Lﬂ 5 . “./\.:J.:
125 35.3 64.0 15.0 (i) a2 oy o
RL (cm)
45 10.5 26.6 27 OS2 ot
DQI

1 DAGL: Diameter above grafting line; RCD: Root-collar diameter; H:D: Height to diameter; SDW: Shoot dry
weight; RDW: Root dry weight; S:R: Shoot to root dry weight ratio; RL: Root length; DQI: Dickson index.
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Table 3. Pearson's correlation coefficient and (P-value) between Dickson index and other *morphological traits
of grafted apricot seedlings.

1 2 3 4 5 6 7 8 9 10 1 12
O S oerls 1

1-DQI

Sl gS ue 2042 1

2-HD (0.00)

aLs aldas

019  0.02 1

3- Shoot (0.99) (0.86)

number

aly; 024 002 -0.16 1
4-Rootnumber  (0.07)  (0.89)  (0.27)

oy dgb 012 024 0.44 0.00 1
5-Rootlength  (055)  (0.06)  (0.00)  (0.99)

0J5 s

. 019 007 020 017  -0.02 1

“oeel (026)  (0.64) (0.15) (0.20)  (0.86)

6- S:R

S e=055 0 088 043 0.00 0.36 0.21 0.13 1

7-TotalDWw  (0:00) (0.00) (0.97) (0.00) (0.11)  (0.00)

i, K& 035 089 049 043 0.33 0.22 019 074 n

8- RDW (0.00) (0.00) (0.35) (0.00) (0.09) (0.07)  (0.00)

e i 035 085 -049 006 016  0.19 0.44 0.95 0.49 1

9- SDW (0.00) (0.00) (0.67) (0.01) (0.15) (0.00) (0.00)  (0.07)

gl 025 038 0.0 0.60 0.15 0.12 0.63 0.34 0.66 1
10-Height ~ (007) (0.39) (0.49) (0.00) (0.25) (0.38) (0.00) (0.01)  (0.00)

@ ki 078 -058 0.0 043 008 015 0.77 0.55 0.74 0.52 1
11-RCD (0.00) (0.00) (0.16) (0.00) (0.52) (0.30) (0.00) (0.00) (0.00)  (0.00)

3 e 084 -077 020 035 -012 023 0.74 0.44 0.75 066 074
12-DAGL  (0.00) (0.00) (0.99) (0.00) (0.38) (0.11) (0.00) (0.00) (0.00)  (0.00) (0.00)

1 Abbreviations are described in Table 2.
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B) root-collar diameter (RCD) and C) dry mass for grafted apricot seedling.
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Fig. 2. Relationship between accumulated growth degree day and Dickson index and other morphological
traits for apricot seedlings. Each point averages measurements for each nursery and vertical lines indicate the
standard error of mean.
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Table 4. Direct (bold numbers) and indirect effects obtained by using path analysis between the Dickson index
and other measured morphological traits in apricot seedlings.

o 2 1 3 4 5 6 7
rait
[P
& -0.09 0.71 000  0.00 0.00 0.00 0.50
1- Height
A 0.08 1.42 000 001 0.00 0.00 -1.03
2- DAGL
o 0.00 0.91 002 002 0.00 0.00 0.00
3-RCD
o le s e O
2 05 0.17 0.00 000  0.10 1.59 55.56 0.94
4- SDW
= 0 -0.18 2.46 0.00 0.55 0.04 -33.83 1.76
5- RDW
R 02 0.00 000 000 001  -0.02 -0.18 0.00
6- SRDW
s
T 0.08 129 000  0.00 0.00 0.00 0.28
7- HD
R? 0.99

1 Abbreviations are described in Table 2.
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Table 5. Coefficient of variation (CV), coefficient of adjusted determination (R%aj) and standard error of
estimate (Syx) of equations between observed *variables in apricot seedlings.

Criterion 3Lzl
NV¥slee Sl el :)\xb\,dw ) O e Mkl gl Skl me
Equations = GM;}“\” >3z ot ol s a3 S Sum of scores

CV% Raj Syx ““ - i

CV% R%j Syx
El 30 0.60 5.22 3 3 2 8
E2 29 0.70 3.25 4 5 5 14
E3 28 0.72 3.22 5 6 5 16
E4 28 0.65 4.83 5 4 3 12
ES 42 0.23 7.19 1 1 1 3
E6 36 0.53 3.99 2 2 4 8
E7 26 0.75 2.90 6 7 6 19
E8 25 0.77 2.79 7 8 7 22
E9 18 0.88 2.02 10 11 10 31
E10 22 0.83 2.38 8 9 8 25
E11l 16.9 0.90 1.87 12 13 12 37
E12 19 0.87 2.09 9 10 9 28
E13 17 0.89 1.90 11 12 11 34
E14 4 0.99 0.44 12 13 14 39

E1) DI = 18.42 + 0.13 * height - 2.19 * HD;
E2) DI = 1.87 + 1.19 * DAGL - 0.36 * HD;

E3) DI = -3.88 + 1.80 * DAGL - 0.03 * height;

E4) DI = -11.10 + 1.76 * DAGL

E5) DI = -0.19 + 0.09 * height;

E6) DI = 23.72 - 1.12 * HD;

E7) DI = -1.14 + 0.20 * RDW

ES) DI = -0.75 + 0.09 * SDW

E9) DI = -7.71 + 0.86 * DAGL + 0.13 * RDW;

E10) DI = -5.80 + 0.71 * DAGL + 0.06 * SDW;

E11) DI = 1.42 + 0.55 * DAGL — 0.33 * HD + 0.13 * RDW;
E12) DI = 11.26 - 0.61 * HD + 0.15 * RDW;

E13) DI = 11.54 - 0.61 * HD + 0.07 * SDW;

E14) DI =-8.04 + 0.04 * SDW + 0.09 * RDW + 1.42 * DAGL — 0.10 * height + 0.49 * HD
1 Abbreviations are described in Table 2.
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