W=V OOV O 80Y) 2 0S5 8
=) sblS 9 J5 ia s e
DOI: 10.61186/flowerjournal.7.1.1
é. . .. . & - . /,, -

LS ng bl 5 0bmy sl 5o oy dY Wyl 93 SHS (Kmed w5 v
b gt 9 ldCSy

Tl el (g i o o s Ml il s

Ol s Ol o8l (g5,5LS eaiils (Ll oo o550

J:b ‘J“) am)}é cdj)JLﬁS DLQJJ}: Al

Bd mortazavi46@gmail.com
VANV 2800 0B Ve /NN S50 b VB AN il b

oS>

s onl sl VU ST, 55 by piS bl Sl gl D3 035 Ol 5 Sl g OLLS p Sage 51 SO Y S
Tulipa montana var. i>s &Y axjly 55 slewd b 5 wbicsn, sb S5y w S5 @b: M e Sl
Obw ol Hlus ed gla guls 5 o,\.:@jcv, (533 UK) Tulipa montana var. chrysantha 5 (5« 3 uLf) montana
58 Jds S 5 Fam s IS OSIET 5 du s (g Jals plecdsmd edd (6 Sl sla Sy Al elnl
2503055 o3 AV sl 53 pae Ak 5 olS plisl @l 5 O35 Fsm k3 (SIS b il abidcsn s e Sy
Wilks' Lambda (slacssesl 5l b aze Lol cpnd 8l 5 23 8 plonil (Saer Lalgy mnd 5 shaieas Laosls U
&b Dler Ol sl Ol sl S A sl Roy's Greatest Root s Hotelling-Lawley Trace Pillai's Trace
i L Roy's Greatest ROOt &) g3 40 b g o o5 Jlis op miy 5 Al 331 <ol (2 L addlln 550 5SS
Rl S S e L b ine S8 (Saees 5l don A) (bt e S Jil S5 e 4w s YYE
© by licsn; G Shs 2ln dens oVl e i oledpd Gl S 4 Cand  (Sees 3 Ol
hilin pimean S o B30 e L S5S (Sian Ll i) SIS 1 als DL S 5 o s VAL sl S5
b Stan 055 L Ll o plandsnd S Sis 5l te mlbdosn, o Sy oS ob 0l Y 5 Sns e 5
3 Fe I Ol (SIS Usb 2alS L oS sl 0l S5 (Saeen ladslas Jdod S 13 ol e BLS
Eoe 555 (SIS U Ulje il ol (S5 SIS b 2l L e 550 08 s b SIS A 500
DY g o L adis (Sten SIS OIST 5T 5 Y e 3 s pe U 3L 15 SIS S| BT
335 S S D8I BT 5 s 135598 (g 5 SIS U3 Ol S8 s iy gl ) 20lS ioman s 0L
Sl S bl OLRaas5 (has ol @B el 8l Rl Reda o e SIS 48506 Ol s
S8 ol plantsd s mliilsu; S Sy bm BLi 4 e sl (i Y olS (oslaer L s 5l

oS dealy s (Srs elal 455 00 e

W=ty ol g S5


mailto:mortazavi46@gmail.com

W=V O 080 s 0blS 5 IS

PRV

55 i O a8 il sas (2158 alal 55 O 51 458 14 &S s )ls 458 Vo v 550 Liliaceae o 5 51 'Y
S Sl (o8 Gl st il GE S I 3la LlekiS]y Jlad o Sad (6 s S dng 5 e bl
35S el olS 5l i L O Fam 3 ol Sl e a3l ke OLaLS 51 WY (Salar et al., 2010) kil o Ulees
Fo AS op a1 QLS gl 5 Lo g (L S 5 53 5 Sl S0k 5 0 S a0kl delusls Lyl 2
o3 3 53 1y Ol s e slae 5l 8 B w8 s S Jals oS ol 505 Sl S oY
SSE 5 plolis (1058 w6548 555 Ol s 4 3 b 5l 5 dies G y5e L Y cbas S (Matin, 1998) xS
Fome adllas (led S i 8 ol end 3550 43 wtedl 5 45 Jladllas a3l o) (S Sl i o0l sla S
(Mathew, 1987) .l 0T slasi § slaS S 5

SLa S il e 5558 Bl Ll b Bl 5 LSS Jle Lol Jols (i8S 8 ey (S5 sl
S5 les Gy 0SSl Y WY pll s Sl Ol ke @B s s OLLS 5 IS 51 Sl ae s
Bagheri ) wil o eni e cnl o SLJS ntege dhox 5 SO S0 5 Jlamaly 8 eI 08 oSoe (555 ¢ s
L e DLl 5 au3aaS bl s & a8l 5 e b LS s Ol oy liiicsn s sl S35 .(and Saki, 2017
el G S 4 86,8 518 eslinalsge ol baaslp 55 J5S05e 5 pliandsm 4 iy Sla 2, 4
S s 53 s 38 L3l VU (6 sl Sl sla Sy a5 oalfin bl 1618 o 513 lams 30 s 5 olS
Sk s Sl OLES 50 (YY) 0L 5 SLS 5,08 =% (Shao et al., 2010) L) o sleda K55 SSLS
gble ple 5l Grin Ko 5508 058 Lasie éj}T@? ol bd¥ plulis gl DNA 6Kl
Sl 5o9 02 Tulipa o ST,
et a5 5 A e 03l Ol Sties ulpS 0 (Shy 50 om b BLI G 4 s L
AB Shs ol oS 3l Gl Shs 5l A58 sy end Ll S Lz 0L W e b Sk
Dunetman, ) &S o J= 1) [ S5 53 o asgeme 055 oS 5 oluld U S5 Siaen S .08 s
osliial b S35 5l o5 8 55 cm aaly oy Sl 45 sl 0kt iz o 5 i hs) S S5 Sien (1984
S IS sila o IOl 1, Jlaisyse gla S shues S Ol (s 5 a5 .(Uurtio et al., 2018) 545
Sl Sl el ST ol S e el ) (S el b DLl O ey S o el (e
Hotelling, ) Law s ;U o5l S5 Sienn L (Carvalho et al.,2015) das o 151 S55 sladsl 50 jola S5
Shecels 5 s S Wl s 5 Jiee Gla e oo Ly, e 5 Gomies SbasSl e ke (1936
Gl S5 e e Olpsn ol odd ozl b Sy ciliis o5 8 55 o bLL 5,505 ¢l S5 Souen
Gl Sy Ll ClS Sny s ol sl Srs o Ses Glixl 5 s s Shs calede 5 ldosy,

s (Cankaya et al., 2010) ;. 3 b s, sddolsil Gla s da o) p opl dersl 8 ulidesy; S5 8 5 5

Tulipa spp. -

W=ty ol g I



W=V O 080 s 0blS 5 IS

Sl 5 ldisn s (bt b Gl oLl s & Aasy 03 2 b Ol5 e | (Saba et al., 2018) ¢x§
S s iasy > (Akbarian et al., 2017) Las s pae sl S5 aze 93 AS ol e oS e S
L b pme dol G5 ame 55 A planil e SYB 0dS ) B e S nd s liEsn, S Shy s
s Kidem b S5y e 558 Soewen 3l eslizul LS Lle tass o> .(Bidarnamani et al., 2020)
Alavi-) Kas b gne o S5 cpl Glp S5 pite 4w & Ldow) B ol 40 LS el o a8 Cilisee LOBSIS
Tulipa montan var. glsel b iy ¥ ax)ls 53 SSUS Sxd s b imss 5o (siny and Saba, 2016
3348 A5 Ol b sla S L slcumes LS 55 (5,3 JS) Tulipa montana var. chrysantha 5 (53 |S) montana
DI asls 53 cpl Sl s s S s 8 b S L Al bl e 5oy plee SuSS Sl e w sl
ol &S5 Cadb skasglil &S ails Tulipa montana var. montana «uly o sy ol S bl L,S8
SSUS a8 s 0lis Ol b oo Y Gl S0, 5 e S35 5SUS (Khanafshar, et al., 2004) Ll o beanos
S5l Sl e 3 smsn slase oS 4l SO s IS IS 5 e 4 sl e S G 1SS
JS SUIVATE &S bl s w0 s me g Cdn ol gladilie asas elul ol il WS K 5 Sl
o310l 5 Sl Jsb ¢ J8 ammly ( JS o311 (IS S5, ghls w58 a slaes i 5l sl e OLES S8 o 55 1y (S8 S
lal oy (Khaleghi et al, 2018) 555 o sslinal OF 51 (s3l5gr slaaalp 53 oS Wsg 3 Sa pain &y
i 5 ilisee slad S 5 Fow bt sy Cangsy glaatl S5 5 g ol QL Tulipa i 5 55 e
T. montana var. Ll «ocul oS 5 e slaatl (lyls T. montana var. chrysanta az i .5 50s R 6oLy cals
G s p gl Ll (Salaretal., 2010) 351> oL 5 stz bisb (S8 ats o 55 42, mONtANa
LS J,s u:,...';bg;.:i,awﬁﬁ sl 5 S sl SIS 50 SIS s LSS JIMYQJAJTASJJ
b St JS SVASLIY sl ail 3o gty sls 0L ool slaail 3o o gl ol 0L it Saean a2l IS sl
oo op i 45 35 OLES e VB oS S S35 sl Sy Siewes ((Hajyan et al., 2020) 1S o o
.(Bidarnamani et al., 2020) 35 +/3A Jltis b S55 Laxls 5 S50 Co pu w (Sered

AUl s 5 aladsid 5 wbicsn, G Sy om S5 (Siead s 3 SIS 05SE Sl 4 e g L
e G ol plasl 51 G el sd St iy Y S 3 S (S s Shs o S0 L 5
Do b eslial b obis sla gl 5 s Y anls 93 5 plendignd 5 cwbidcos; s S e L 05 S
2SS 55 m o ST 5 ol U Olie 5 b sine al 51T A oS e et 5 SIS (Sten

L by g3l

WO LUhas Slasiie b Oy Olil SIS e sl s 5153 5 5,5 Y ansly e Shesn onl gl sl

O3 Ol 53 O Cgmamr (58T catly 53 oal (23S 5 GBda A3 8 (oslmar B3 EATVY oY Jls vV

Anemone spp. L -¥ Dorema aucheri -)

W=ty ol g I



W=V O 080 s 0blS 5 IS

Tulipa i aY ausls 53 rash onl 03 aberdism 5 wbdion,; sla S 50T i 53 ol anslr ool es sy
Sl xd gl 3 (5,5 JS) Tulipa montana var. chrysantha 5 (5.,3 |S) montana var. montana
b, (Sns 0 5 obasl olar jgba alS waed aw ansly e Slge s o Y anly g elbdos,
e 3 IS A5 e ) b 8 (S350 5 (Faw dsb 56l 5 055 olS gl (s k3 (SIS J5b)
Jioms 63315 b 035 & bape b, s Shs Ao S amlie Suss Lol s @ s 8 5 olas 21
A (8 S Gra il e ) Sl b dsb s bge sla (S35 5 (65 e )
A5 Lol O 4 gl Jgilio g g & gy SB35 1) 0l oS Ogla 5> 4 g 05 S oS g Sl sl
AT By SN PE U P i St S A TS TR P IR v BRY JUNVRYY
Sl S s Yoo OF sy U6 s axdls 1y s sey Sl ojlae 51l Ko Vor L(00) A 4 ged
(Sl 53 owle aiBs ¥ 5l s o Ll O w0 g 1)y Ko Ve adds Y5l de (s S Ll do s X (e
Mg GAE g-1 DW 3,1kl oo (55, 3 S J5 5ltie 5 3l 3 e gy sl 2006 VYo - sadsh s Lol e
A o oS O3l 3 LS L Sl 0 S S a5 (5, Sesul g (Wojdylo et al., 2007) 43 S aloes
OSB3 olas 5l nds S 00 L esls 13 et mle s Ve 55 4iBs 10 5353l OF & gl Jglie o o
3,5 Bl aie O 2 s VA 5 V50 S ol Sl Jsloes 2l S Ve e SAICE 10% s Sn Vv ey
draloes MY G DW oowe Sl oslied b IS 355505 5 ol 25l 810 30 I b s 0T (558 i Oljpe
e & ay SIB 3 el el S 3L Sl e S S 58 0luS| ST (5 S5l ) . (Chang et al., 2002) A
UATN g Vv 5 sl 4i3s V0 S day o eals S5 St s GBI sles L3 el TE 5 Ll ol J gl
S S 1800 Leanils 2y Koo 00 03 sehs Slo oslas Sl s S o ke oo YO s 1, DPPH ¢ S s
oz ol OV mge dob 53 Cdar 0L 5o b esls L3 (06 55 aids Yo Sds w5 3 S bl DPPH
.(Krzyminska et al., 2020) L& ol 3> e 535 5 xSl
S5 bls oS ol ol esls o5 8 55 Gi b 5l e Slaate 5 Slas same 03550 35 4 (S5 Saan ol
35 el 25 Y bl b IS s ol sl aspeme 53 ST dis e pB VL et (S by e
SO0 ol a4 il el Olea b Vb Stees o s o alB V5 U sladlge b gl dite sls ki
Sla e 5l ot (S 5 S L (Sauen S L i gla e ) et S 5SS i S5 (Saeups
Syhign o33 md s 53 a8 (Yerd) 5,558 5 558 (ras 3l eiie 53 o G55 (Samen oLl sl ol anls
1 eslatul

alxl+a2X2+ .. .+ame =aX:X:V1
b1y1+ b2y2+. . .+bpyp=bX:Y:U1

}VZ}UZUT’L;;’N("A QTJ\w}ML MJSL‘VJ'-’U]'di‘.S:”‘J("A g_,.:JJSnung;M\ ;53)3"'94" CJYJL&A ub:b\ b}?L.f
}ém@‘)j‘g}m-\:j...; (v2 ,U2) 5 (vi,U1) S35 sla pmie S 5l SO pm 58 0 2SO S e 4

(Liuetal., 2009) was o OLL 1Y 9 X it 4 sazve

W=ty ol g I



W=V O 080 s 0blS 5 IS

Cll 5 G5 Gla e Slas s (3 S D50 SAS version 9.1 bl Slle 5SS 4 baesls (g5l LI
Pillai's Trace Wilks' Lambda (slagsesl s oldpomnst SO B (Simen 3lis Sl cnbis S5 Shes

A elxl Roy's Greatest Root 5 Hotelling-Lawley Trace
il sls il 53 plandgnd 5 wbidcsn G Shs w45 3l 0L Y Jsir 3 S5 (Saer mls s p
L sl Saaen & 5l 0l 58 o] Slad el EE A e SIS N Oy N anly g s s
Ose3l OLE ls sme a3 L3 Aol Roy's Greatest Root  Pillai's Trace Wilks' Lambda (slads g 31 il ls_ine
L Roy's Greatest ROOt O se31 45 by o 0515 Jldie op mie 3,SS Aol |, 555 _Seean Hotelling-Lawley Trace
5 o ebacse, G S5y e Ao 44 Jlal b &S s e Ol 55 s gliY Jlids oLl ool YYE lids

ERIFge d};kg;.w&w‘f.:ﬁ

Db 53355 5 08 Y G S8 ity 5 plerdsid Sl S5y olp GE (Kamer g5l gDl - dgix
Table 1. Significant tests of canonical correlations for phytochmeical and morphological trait Tulipa
montana var. montana and Tulipa montana var. chrysantha in Zanjan.

;U.aﬂ oy polie F ol31 am s Lg)b&méa.«
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.

SHE e G (S S5 (S me oh il A3 e deps Jle 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

b s S Sy s e S5 e an b alend g gl Sy S5 Soeer Y Jpix

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

variables.
b gl S5
Phytochemical trait
Jsl 558 £52 S8 to S
First canon Second canon Third canon
S8 g -0.51 0.28 0.28
Phenol of petal
Eoe dsd -0.92 0.12 0.12
Phenol of bulb
SIS s 0.66 0.23 0.23
Flavonoid of petal
e N 0.60 0.44 0.44
Flavonoid of bulb
S8 ola.si 2 0.86 -0.14 -0.14
Antioxidant of petal
Aoy 45.65 06.31 34.11
Percentage
45.65 51.96 86.07
1
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NP
Accumulative percentage
RNV PRE 99.56 86.30 84.76
Squares of correlation
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Table 3. Canonical correlation of morphological trait with three morphological significant canonical

variables.
S350 S S5
Morphological trait
ST £52 S8 t S5
First canon Second canon Third canon
S8 sk 0.81 -0.01 -0.41
Petal length
Fam 3 0.70 0.34 -0.25
Bulb diameter
oS gl 0.78 0.24 -0.56
Plant length
olS 5 035 0.94 -0.07 -0.22
Fresh weight of plant
e dsb 0.86 0.01 -0.37
The length of bulb
Aoy 76.98 01.55 12.89
Percentage
76.98 78.53 91.42
remd dus
Accumulative percentage
99.56 86.30 84.76

RPN P

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

Equation Formula

Morph; 2.99X1+1.12X5-0.05X3+2.03X4+0.28 X5

Phyto, +0.5Y1-1.98Y2-0.24Y3+0.78Y4+0.94Ys

Morph; _7.81X31+8.05X2-2.24X35-3.68X4+6.82X5

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

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

Phytos +1.23Y1+1.23Y2-2.5Y3+0.74Y 4+2.98Y5

Cou
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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.
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