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Table 1. Significant tests of canonical correlations for phytochmeical and morphological trait Tulipa
montana var. montana and Tulipa montana var. chrysantha in Zanjan.

Q}»ﬂ oy polia F 6:1)142)3 é)bduucla.»
Tests Special Freedom degree P value
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Wilks' Lambda 0.00002 5.89™ 25 0.0046
Pillai's Trace 3.586 3.04™ 25 0.0021
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Table 2. Canonical correlation and significant probability level of phytochmeical and morphological trait

Tulipa montana var. montana and Tulipa montana var. chrysantha in Zanjan.

SHE ke G (Saen G5 (Shes e e ol Ao o doys Jlail plas
Canonical Canonical Square of Special percentage Accumulative P value
variable correlation canonical values percentage
correlation

1 0.99 0.99 224.2 94.06 94.06 0.004

2 0.92 0.86 6.3 2.64 96.7 0.05

3 0.92 0.84 5.56 2.33 99.03 0.05

4 0.81 0.08 2.02 0.86 99.89 0.11

5 0.45 0 0.26 0.11 100 0.25
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Table 3. Canonical correlation of phytochemical trait with three phytochemical significant canonical

variables.
lerdyid gla S5
Phytochemical trait
Jsl 58 23> S5 ey 58
First canon Second canon Third canon
S8 dgs -0.51 0.28 0.28
Phenol of petal
Foe g -0.92 0.12 0.12
Phenol of bulb
SIS s gl 0.66 0.23 0.23
Flavonoid of petal
T SN 0.60 0.44 0.44
Flavonoid of bulb
S A Ol 5T 0.86 -0.14 -0.14
Antioxidant of petal
Ao ys 45.65 06.31 34.11
Percentage
45.65 51.96 86.07
1
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Table 3. Canonical correlation of morphological trait with three morphological significant canonical

variables.
S n b s S
Morphological trait
dil o5 p32 S58 po 558
First canon Second canon Third canon
S8 U5k 0.81 -0.01 -0.41
Petal length
e s 0.70 0.34 -0.25
Bulb diameter
oLS glis) 0.78 0.24 -0.56
Plant length
oS 505 0.94 -0.07 -0.22
Fresh weight of plant
Fm dsb 0.86 0.01 -0.37
The length of bulb
oy 76.98 01.55 12.89
Percentage
76.98 78.53 91.42
Lf"“"-ﬁ Loy
Accumulative percentage
- CUUVUSEPN 99.56 86.30 84.76

Squares of correlation
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Table 5- Equations of standard canonical variables.

Equation Formula

MOI’phl 2.99X1+1.12X,-0.05X3+2.03X4+0.28 X5

Phyto; +0.5Y1-1.98Y2-0.24Y3+0.78Y4+0.94Y5

Morph; _7.81X1+8.05X,-2.24X3-3.68X4+6.82X5

Phyt02 +0.73Y1-1.55Y,+5.1Y3+2.4Y 4-3.18Y5

MOI’ph3 _7.47X1+5.29X,-5.1X3+0.87X4+3.87Xs

Phytos +1.23Y1+1.23Y,-2.5Y3+0.74Y 4+2.98Y5
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Abstract

Tulipa is one of the most important bulbous plants in the world which is highly distributed in many
parts of our country. This research was conducted to explain the correlation of canonical functions
between morphological and phytochemical traits of two species of wild tulips: Tulipa montana var.
montana (with red flower) and T. montana var. chrysantha (with yellow flower) collected from the
altitudes of Qeydar city of Zanjan province. Measured phytochemical traits were phenol, flavonoids
and antioxidants of flowers and bulbs and chlorophyll a in both varieties of tulip, morphological traits
such as petal length, bulb diameter, fresh weight of plants, plant height and the height of rhizome.
Data analysis was performed to determine the correlation relationship and Wilks' Lambda, Pillai's
Trace, Hotelling-Lawley Trace and Roy's Greatest Root tests were used to define the relationships
between variables. The results of this study showed that three functions were only fitted between four
canonical functions and the highest special value was 224 and it belonged to Roy's Greatest Root.
Three first canonical variables of morphological traits fit 91% of the canonical correlation between
variables which this rate of correlation is higher than phytochemical traits. The highest percentage of
fitness (0.76%) in morphological traits was belonged to the first canonical function; which shows the
first canonical function fit the canonical correlation relationships in morphological traits better than
others. Also, comparison of two types of traits in red and yellow tulips showed that morphological
traits can establish a significant relationship with the canonical correlation better than phytochemical
traits. Analysis of canonical correlation equations displayed that the amount of phenol in bulb and
petal flavonoid decreased with a coefficient by reduction in petal length. Also, the amount of phenol in
petal, flavonoid in bulb and antioxidant in petal enhanced by reduction of petal length. Phenol in tulip
bulbs and antioxidant amount of petal showed a direct correlation with tulip bulb diameter. Also,
reduction in tulip height reduced the amount of petal and bulb’s phenol, bulb flavonoid and petal’s
antioxidants, while the content of petal flavonoids increased significantly. Based on the result of this
study, researcher will select the best plant according to their ultimate goal of producing or collecting
wild tulips, considering the relationship between morphological and phytochemical traits.

Keywords: Bulb, canonical equations, canonical variable, petal, phenol.
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