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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)»)'T 059 yalie F s3l31 am s 6)\3514.»@4.«
Tests Special Freedom degree P value
values
Wilks' Lambda 0.00002 5.89™ 25 0.0046
Pillai's Trace 3.586 3.04™ 25 0.0021
Hotelling-Lawley Trace 238.38 3.81™ 25 0.2285
Roy's Greatest Root 224.22 269.07" 5 <0.0001
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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.

B T RE e TN TR o3 oS Aoy Jleal e
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

bt sd gl S5y ls pns S5 e aw b alend st gla S5y S5 (SKoer ¥ Jyi

Table 3. Canonical correlation of phytochemical trait with three phytochemical significant canonical

variables.
bt sid gla S5
Phytochemical trait
dil 558 £33 S8 p S
First canon Second canon Third canon
SIS Jgb -0.51 0.28 0.28
Phenol of petal
Eoe Jsd -0.92 0.12 0.12
Phenol of bulb
LR IANE 0.66 0.23 0.23
Flavonoid of petal
Fae A5 0.60 0.44 0.44
Flavonoid of bulb
S IS olanst B 0.86 -0.14 -0.14
Antioxidant of petal
Loys 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.
SiPssd s s Shs
Morphological trait
sl 558 £ 558 o S5
First canon Second canon Third canon
S I Jb 0.81 -0.01 -0.41
Petal length
e B 0.70 0.34 -0.25
Bulb diameter
oS ¢l 0.78 0.24 -0.56
Plant length
oS 5 055 0.94 -0.07 -0.22
Fresh weight of plant
e dsb 0.86 0.01 -0.37
The length of bulb
NI 76.98 01.55 12.89
Percentage
76.98 78.53 91.42
e Aoy
Accumulative percentage
Kot 3doma 99.56 86.30 84.76

Squares of correlation

oA Jol dales a8 5l Ol sleawdsnd 5 wbacsn; sl Shy slp el sylllal S8 s e Vsles

Morph1 s C’b .JJS L;’li))‘ b r).ujrjb Jslee O‘j;&ﬁ QT)‘ijMA\Lﬂ.bu LSL“;}:’J d"l”))‘ 6‘;: Jslee

W=t glalaT g S5


http://dx.doi.org/10.61186/flowerjournal.7.1.1
https://dorl.net/dor/20.1001.1.26765993.1401.7.1.1.6
http://flowerjournal.ir/article-1-213-fa.html

[ Downloaded from flowerjournal.ir on 2024-04-09 ]

[ DOR: 20.1001.1.26765993.1401.7.1.1.6 ]

[ DOI: 10.61186/flowerjournal.7.1.1 ]

VO 080 s ol 5 IS

S 0 Y sl ite sle b (S8 Jub) Xi aslin sl 45 ol asbas 08Ol Morphy &5 sls 0L 0 s
LS sl 5 ssm J58 Olme SIS Job als b oS ol gladsles MOrphy dales il cpl 355 00
b oemmed ool VAA L 55 I 58 Olss r Ls o (288 oo it G S s 0l 0 09 5 05500 oS
Rt oS e Rl SIS US| ST s AN (SUS U Ol sla Sy oSS b tals

Ll s A5 S w B e Rl 5 8
o a3 S 4 ol lddslas Sy pss G5l =6 Olse Morphy oS sls 0L 0 Jsu s Morphy v gl
55 Olge gy a8 25 LS als 0L dolas pl e 3530 SIS OIS| 5T 5 5 g I3 SR8 s
Ol olS gLl 2alS L oS ols 0L MM p g dhslas ooy 2 ool 25 o 3L5 g L5505 SIS g
A5 g Olse s bl S VU Sl o o b SIS OST 8T 5 5 L3350 G 5 SIS U

b S (¢S g 4 SIS

ks Ikl S gla phne OYslas -0 Jgde

Table 5- Equations of standard canonical variables.

Equation Formula

Morph; 2.99X31+1.12X2-0.05X3+2.03X4+0.28 X5

Phytos +0.5Y1-1.98Y,-0.24Y3+0.78Y4+0.94Y5

Morph; _7.81X31+8.05X,-2.24X3-3.68X4+6.82X5

Phyto, +0.73Y1-1.55Y,+5.1Y3+2.4Y4-3.18Ys

Morphs 7.47X1+5.29X5-5.1X3+0.87X4+3.87 X5

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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