Journal of Horticultural Science
Vol. 32, No.2, Summer 2018, P. 311-325
ISSN: 2008 - 4730

iy

(323U @luo 5 pyle) Sl pole 4wl
FN-YYD .o IVAY Ll ¥ o Loy FY al
Yook - FYYL LLs

2 Sl p g 2l Bl g 23 8 5 S5 B Sleo gt 8 OAd S
f\i}&ﬁb IRAY

ES - Y . . \ .
55 Sgwgr Odbo — 315 alo, padlie — 3 3 gsdes (6 4
YRS/ A/ Y 13 55 g b

CRVCES

25 O diajls (S g A8y Car () LS ple wSlen g Cusl (550ed s (5L 53 wre (i) obS S Tagetes spp. sy S

olalail (ul 231 SR > iS5 (i IS 555 59 (3T 5 855 1 il y5i st B s B (ol ) B il e el
P &y JoegsSae Fre g Wer e aw dw by o o i ploil IS5 s b (Bl Mol )b B 53 0 03,3 &8 & g0
oS 3l s ool uily)lg 4520 gl A 48,5 5l )5 o8 Jole gty cgsuilyd g alinydl syir IS 65 90 9 Lol Lol lsisa; (40
sleasss Sty ol ol ool S0ke dunlis .cuily (o)l gxe )uL» o o Slgie g Ko jlad jaay adllas Dyge Dlao p e ol I
S ) o 3l (4B 53 gyt pr U9 S VAe2) 5l 555 ol )3 lln 3l 55l Sglite ()95 Ll & Cod gy IS clieo
Lol ceily gllasls il Bl (g yans J5 4565 93 (23S 5 by b 5o sl a5 o)l b el plim pd oS 4 4368 ] jd ool oy Lis
Feeyp0 0ad Ly Bl a8 ol pLSim > S )3 o LB il g 4itly Ay QUI5 )9 S sba oled )3 (sl 48
@l g o3y alo 3 plin s cutS ) 1 ol L5 S5 sbyygs Cad b dwolio )3 1y (23S 9 05y (ke sl 3 @perie 2 J09,5we

(TV) ol Jlaygs e (VL (g (85,0 5 U5 el L(VF) 3 5l
by gl e yeS 8 dw (laie 4 Ol 9 S ayds (ouldl
355 oo §] o yobots ] g S 5 Mok okae lalS
St )58 555 Lol cadly oo S8 B o], 4 o)l 9 (o0
1) o9 (5 5 ¥) Cusl JSie Sl o] U555 45 0391 sorlBl s
Gl Gb jlokg g gt a0l G Sl ) GlalS aswg
2 i 335 ot i 2 3 5 n S 08 Bl
a1l Sglite oS g glnj 4 & (PPFD') it
Y0) xad o i3l 1) 355 6,85k yoh alisee glacuads ply yo
L ojlul 5l o g9 el uslio y95 sl i jls olS gllas )
405 595 e (1 9 V) amd e LSy ol Srssd (ol o5
aSL sl oo olS g i 9 Suigln 8 «Sujolsh a0 g5y S
OBlS obj e @rd 3.5 5 F) 3)b g 5oy » wb (soke U
OB A8 s 4 S ol (Jg a8 o0 Mg gt S

4- Photosynthetic photon flux density

il oo duogi g culS BB bl atily dgng (pallas BOA L oS

89 )5 (IS yos o Slooj (sguil b (s yae> JglS (SWRB]1g

-

Ao

(Asteraceae) \Llwlue 0,5 4y Blate i olS (g yams 5
(1 53) om0l g datne (3blio 5 ey ] 2S5 5 039
Tagetes ) oli bl ¢y bxs AlocSs pre 4565 aw sl olS
Syt o (Tagetes patula L.) gowilyp ¢, ax (erecta L.
A gouilyd gy 5L o (Tagetes minuta L.) S35
od s a3l o Bl Yo b Yo £lis)| b sbigSly (g i IS olsic
25 5 > 0L Sy (e il sy {TA 5 VY 75
ol Gl S s o yio gl ey ol )l g 35 0 guno
4565 A Cawd aigS (pl .l (2oL 4 blete 25 S5y &y 43S
S5k ploj e a (S aAlsye 4 ey sl (sguily

pote 05,5 slaliwl 5 jltily Byl (il goreiily i 4 T 5 Y A

i) oS> «gyslitS 0uStils ¢ L,
(Email: Sadeghmosavifard@gmail.com  :Jstue ssiu g —%)
DOI: 10.22067/jhorts4.v32i2.68129



IVAY Ll oF oylods (FY ol (((55,9LS guluo g pole) SLel pole 4y s vy Y

5 G085 93 (S 5 (oS Gla Sy x o9 At lacas
5 el pRi o cuiS > (50

sy, 9 2l5e

oaSisly SLadns aeyzo 0 VYA Jlw o Lialojl ol
ol B g dblp S e )3 Bl ol ) elSils (5,l88
g a0 YA g Jlad 0,0 d4dB3 V5 5 ax 0 YV odgume )0 didlais
8 Loy e jl s WFA elas)) 1o 9 (B Jobo aids V0
FY o V5 Lo iSlas o BBlas (glyly 50 ealBl Ja5 51l
iy il o el FAA LSk Lausste 5 31,5 5l as
g Tagetes erecta) (souily g oli Bl ¢ hms J5 45 93 F1
VR 50 5 as Sledol 435S ,in W)y S, 51 (T. patula
(o o) SLS ol S a3 30 Lo shacatgs)
Sy IS 0V 1Y 1Y i A ol gy (ol 355 5 dwle
b (53,5 1 53 st b b S (g n 5o VAOIA
2SS gy 93 Soppots (slol wuiS Johole 6 (b o SB 2l
bl @90 & Jolejl 85 g0 ilig) im slaols 3
1 plol S5 s b ol MolS 4yl b B 5 (LB ey
Fov g AWWer MAee) jo0 s o w dw Jold Sialojl oyl
5555 93 5 ol ol (g (46 50 @pesio p J509,50e
29 O e b a5 s > 2 Jele lyied (syie
(Lald) Jol o bl ) 4l ) qpeyio p Jgo9,Sue VA«
(Olelw) Ohls Gider b 4B )3 @yayio 2 Jso9ySee VYo v slos
L a3 goyarto yo JgegySun £o e lod g Y G Spje
5% s94b ol il (eaale A Ll Y5> 5 il Jidgy
Jles! 595 als e plad 3 9 Linlojl closl b s Sy
A pbsl a0 I8 oy Clas als’ g S0jlul s S

Stishyz0 Slho £ Sl

0y55Lee cptgl oS ol elisy] Jols 0 (65 ojll i
WSy ol 0, Sle Job sy Job ¢ oile celbasls dlass bl
Sloplsl Siis 5 5 (g (Slooksj ( J5 pos (o> jlad (5 jlad
Dy ddy) 9 2lo

5 Bl glaadld sl aly) Job 0 Sk Job «lS el
1 6ySonl Lbylads 5 LiSkas 5l eslizl b 15y sl

oMl L 2 J o> j 1B g (|5 Lo caBlw 0)Skio (il ylab
A8 65 0jl Jiznd (oS

5 open olei b S5 J=el8 o 5L e 1S yee

S5 ojll Cne i) 9 algn slaplil Sis g 5 59

ol Cgz s S JSS ien g0 5SS (Bl o
5 P Oad Cod LS plimdgj (235 (VF) whiee i 56
Olbygbre (LS ale 3 & sl aigalo LS Ful alie
ko Zunl dBlo Job m g My 5 S5y 0 Cowd lles S i,
(Vg )) consl o5 )95 bl 13 05 (uisid

Loy sl b e 5 53 (ol g9l adllas L (V4) Ko 5 IS
= g &S Wby Lis Tagetes erecta dos 5 o olS @y p
olals 2 5 50 SJSw sl JoSg0 3s4b 5l 0L conds jo
bt 0g i o S pelal cel 5 atdl il adllas 3y50
5 il SLa Sy s9 a8 8T e b oS Ko dmgy
1 45 3l olts s plol LIS o3, (Rosa hybrid L.) 5, as,)
a3l ol el s 5 i e e |y IS 3 Sas cogllas
2 () GhlSen 5 5 @lo (V) B oo @ s |y (2S5 8
Passiflora ) selo J5 13 yo5 cidises slacasd 1ol adllas
P. palmeri var. oP. suberosa litoralis anorifolia
Caud ko pd 0ud (6)lS5 b &S sl LS (sublanceolata
J5 Jbeyls cale b s JlS He 50 oad S lals 4
Mooy, S ady lals pab J8g,ls cu s g ai bl iy
ol ol 51 S (V) ol)Lker g 65 moli gy adl ialSale
(Paeonia lactiflora Pall) Slegi o |5 5els9,50 o as
i 5 (sle a3 ls dlawy Bl Hlad « 5y slaw wlS glas,l ol
Dy dlo cdls 1 s JolS jo5 Lol s 45 ddl sy ol 3 0)3

v .

5 e )5y 8y 93 9y (F) chlSed 5 lrable adllae gl
S5 DY+ YFe oy cilisee (claci s o |pals®
o Shy 45 3 L 45l > @perie p JgagySee (3aL3) VY- -
(5l 05lud s dlas coniad J5 Bl dluss dile g g Ay b L ye
G\" )l_o..».)").) rv_q) 9.))-&)39‘5)_2.590‘)‘_&);}3 451_») JQ_E
Suid g 5 G bl g e i 4l 50 @pesie p Jge9Sue
arore 2 dsesyiee YE Jlogi o (oarle (Rl L Sy g adle
ab iliel 4ol

ey sl (655 alE L olyan Yane (g yann JS cuilS
o=l 3 (M) 95 o ol paej & Ul e3lel ole gd e 3L
Pombs gles 4 ang L1 YU 535 b olS Ygeus Ll
L olS Jlsl g cusS s jo 4 )51 Jg S o Jooo Cuiigud)|
§ G Ao jo b 4 olS el wSe il olyor 3L
)_»1 ) JA_!&L alho u_s‘ 1 ..))I.) )29 aallao LY )Lu

1- Baccara
2- Red One
3- Gulmira



YAV ol 5T g yhnr (205 5 S 39)0n 5= 98590 Wlooguas 1 y95 s il

LSD (5050 5 o3lit] b Slio 1Sk duslio i oslizwl Excel
W08 plsl aoyn 0 Jleis] e

=W
Hd;

Erese p JgegsSen VAr e hg s p> ol il (g jier 465
A (g 035 ad) (b (23S dpe 5l S U (wald) 4B 5
Fee g WWee jo0 Gud ) &l by o 5l el gy
55 glals le ouij oS skt a5l 13 @ye e 2 Jge9,50e
A5le 055 adlllas 3)90 9 b grdaw A B 5> (9l B (ke

() Jsw)
N3P0 B S5y

0 ol 1, Jorb 9 4Blas b oS £
Jlize 5 Lol @l as ol Sl () s ol el il s
oS £lis)) (Shg 2 (P<+/)) (s loisine 5L adllao 3,90 Jalge
Oy oS ol L (Y Jods) Lol il gl 1 Sle duslis il
g b odalie 45l )3 @peyie pr JoagSee Fee y OAD p El)
dlie Cull gyt BB ) (gguil)d 55 4 s (2l 3] 435S
50 S LtalsBl b a8 ol sl (Ya JS) blize ol gl 5 Silke
aseS elayy)l juals jlade.col yialS 4igS 43 o ) oS ela)|
L dunlie 3 458 55 @pepio 3 JgegySee YA+ Jlo )3 (55l
Job (Ya JS5) 392 o gime sl )3 mpeyie 2 J5e9)Sue VYot
oy s (gl e (g)lo] M ye5 s S yo e 0,5ke
b & bgye (o Bl VIBY) 0,ke Jobo cp i () Jgi2)
Ciio ol (plee (n oS 5 4B 3 @perie 3 JgogySee Foe )9
4l )3 aperte p Joog)Sun WA+ Jlasd )3 (pte gl V1Y)
(¥ Jods) i ssalie

Hlas ol s dilw y bed cans (gly byl 450 zuls
sl ol Jolize 151 Ll 039 3 sine 555 9 4355 (ol Jelse
295 b & bgype Bl jlad oy iy () Jgiz) Mblced 3 dne
asS dn LS (i ) 5 4l 0 apeyie j J5eg)See £t
(¥ Jsis) cadls olass] ol 8l

a0 ol 1Sy Baai g il glrdd Ll dland
AUl L (V Jgia) (sl laas s slass il
S 55 el )l 92 yg @l b G (P<e/4)) )b sxe
SLaadli sluss 48 ad g 4565 lite 3l g 4565 Hil a5 ol

aciay o (59 Bl oS Jold) (alpp Coond s 9 509
S g 4228 5 Soill ol Sigjs dlolidy gl oa
b el YA Sao 4 9l 50 b yiso oled «Sid 159 (S0l
23,8 Sis oS ol ds A glod
G5 93 o SlaglIS sl Ghlojl (LU B g o 53 2 loods;

S5 58 Slio (g S0l

Sy ol oo Slgime (6505100 Cagn 10 o (glgicmo
wibbanwg Glo Loy 5l (V0) pile 5 () b9y b
Y Cde &y diges (FW) 50555 (6503l 51 amy 5 Gl glabges
Ol (TW) iliass ) (39 s A ygabge oo Ol > cels
Gde 4y diges (DW) Siid 59 (655 0310l can g (5550511
A 03l )y 8518 sl am d A slod 3 o9l 40 el YA
23,5 dpwle (V) dlaly a4k 51 S Ol s (sl Coleg
(1) o

RWC (%) = (FW- DW /TW -DW)

2 bosmign Olio 55051
5 Jd9)lS oliee lomis (sl 109 )5 9 Sy IS
o5 N S ol (sl b eslinal (VA) Sl s, 51 46555
ol o Ve Ly 35 o Sl b i cglo o5t 5
iy 6id o VO I 50 Wged Ly 130,5 bl alls
40,5 oyl 488> 5o jed Free D A @B V0 Gdo 4y g D
sloagsedsk > Jslxe Ola (s ptegidg Sl 5l odlatul b
Jodoe olg e dy gl A (65 05l0] yiegll FYD g £V Y-
@ g )5 olse )5 ool ()98 o jho milal (gl sals
G35 5 2 £ o e g8 5 JS 85,15 b L6
1505 &gulonn (8) 5 (F) ) 47) By G J i & S 5
(¥) o
Chla (mg/g) = (11.24 x A662) — (2.04 C A645)
(V) el
Chlb (mg/g) = (20.13 x A645) — (4.19 x A662)
(¥) e,
Total Chl (mg/g) =chla + chl b
(0) el
Car = 1000 x (A470 - 1.90 Chl a—63.14 Chl b) /214

&bl el 9 4 5o
5 SAS Version 9.4 cla,lssl o0 5l o lal asjos (¢l



IAY Ll (¥ o ylodds FY sl (659l 2sbuo 5 pole) SLEL pole a9 ot YV Y

(a) Tagests erecta i (b) Tagetes patula

[ R : (B L RO R
2 ol 31 g8 (alojl ol p3 - Flosniy i 5 llises (5,95 (S )3 (b) (Sgmal B 5 (a) (222 3T (g phnn 43S 93 dunnylio — ) U
Sy om 3l bl aoldl 40 anli )3 &g e 2 Jgag e A+ 498 Al lawd
Figure 1- Comparison of two species of marigold (7Tagetes erecta (a) and T. patula (b)) in terms of survival in different light
intensities. In this study, Tagetes erecta lost in 1800 pmol m? s treatment during study
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Table 2- Mean comparison of Morpho-physiological and biochemical characteristics of two species of marigold and in
different levels of light intensities

Mean Comparison Light Intensity

45 93 (3l a0
Mean Comparison Species

(umol m” s™) B S5y Wbl g gowdlyd g

600 1200 1800 Traits T. patula

b oS el "
27.34° 22.37 14.99°¢ . 30.37° 17.89
Plant height (cm)
5L L
591 537 3.12° . oo 5 7.32* 3.68"
Stem diameter (mm)
a a b D)SL”A J9j° a a
2.51 2.35 2.04 Internode length (em) 227 2.40
e 4513 3l
a a b [Tl a a
6.16 6.16 1.66 No. of axillary shoots (per plant) 6.3 4.55
S yolaws
69° 62 26.5° 2 g5 g3 45.61°
Leaf number (per plant)
36040 3172% 2662 ok g 32.10°
Root length (cm)

a a b Jf Pt a b
12.66 1183 8 Flower vase life (day) 13 1033
43.45° 3423 28.21° . 7k 44.74° 31.37°

Flower diameter (mm)
s L
3.19* 3.07* 2.52% . S )5 3.68° 2.56°
Peduncle diameter (mm)
S5

a b c rr o) a b
15.76 8.65 2.72 Leaf FW (g/plant) 17.31 5.64

a a b 4l )" U)5 a b
11.92 9.78 1.15 Stem FW (g/plant) 18.91 2.24

a a b ey ¥ e a b
14.75 13.10 5.65 Root FW (g/plant) 17.77 8.60

a b ¢ 55 s a b
4.59 3.11 1.30 Flower FW (g/plant) 6.07 1.52
Ky [T
a 2 b » a9 a b
1.82 1.36 0.40 Leaf DW (g/plant) 2.41 0.65
5Ly Sis -3
a a b 48 )9 a b
1.39 1.22 0.15 Stem DW(g/plant) 2.33 0.24
a ab b w) s U)9 a b
1.92 1.72 0.59 Root DW (g/plant) 2.75 0.79
a b c Jf Sas 059 a b
0.65 0.46 0.22 Flower DW (z/plant) 0.88 0.23
a b c Jf )" 039 a b
47.04 34.65 10.83 Total FW (g/plant) 60.07 18.2
a a b Jf Sas 059 a b
5.62 4.96 1.38 Total DW (g/plant) 8.38 1.93
ui 5 v
76.30° 73.16" 69.44° 7l 5T g4 87 71.80°
RWC (%)
13.85° 10.60° 4.05° a_lJ**’)l‘ 13.92° 8.84°
chla (mgg” FW)
a c b J“3 )K a b
6.71 4.50° 1.69 9 6.98 3.38
chl b (mg g' FW)
5.91° 458 2.70° , 2K o 5.05°
carotenoids (mg g~ FW)
20.57° 15.81° 5.74° S 2K 50910 12.23°

Total Chl (mg g”' FW)

Sisb g (60 gxe M) (lyls noyd gy Jloi] o ;> LSD (9051 (wlal 5 s, o 55 S jidie g o (sl (slanSilie
Means with the same letter in each row are not significantly different at 5% of probability level-using LSD test.
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Figure 2- Interaction effects of light intensity xspecies on plant height (a), leaf number (b), root length (c), flower diameter

(d), leaf fresh weight (e), leaf dry weight (f), stem dry weight (g) and root dry weight (h) of marigold. Means with the same
letter in each treatment are not significantly different at 5% of probability level-using LSD test
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Background and Objectives: Marigold species(7agetes spp.) are ornamental plants which belong to
Asteraceaefamily and their geographical dispersal occur mainly in temperate regions. Climate conditions, soil
nutritional properties and water are considered as three important factors for plant growth. The majority of these
plants are cultivated as bedding plant, flowerbed edging and mass planting from January through May in spring
and early summer. During this period, plants are exposed to a wide range of temperature and light conditions.
Light is an absolute requirement for plant growth and development. However, different plants have optimum
requirements and both deficient and excessive light intensities are injurious. The aim of this study was to
investigate the effect of different light intensity on the growth and flowering of two species of the Marigold
under the late season planting dates, conditions in which young plants have to grow under high light intensity.

Material and Methods: In order to evaluate the effect of light intensity on the growth and flowering of two
species of marigold (Tagetes erectaandTagetes patula), an experiment was conducted at the research station of
Lorestan University (Khorramabad, Iran) in 2016. The experimental design was a split plot based on a
completely randomized design with three replications. The treatments were consisted of three light intensity
levels (600, 1200 and 1800 pmol m™ s™) as main factor and two species of marigold as a sub-plot factor. F1
seeds were growninto the pots containing equal amount of soil, sand and manure. Different levels of light
intensities (1200 and 600 umol m™s™) were achieved by shading with one or two thin layers of green screen
(Saran), respectively. Control plants were grown under natural light condition (no shading) with light intensity of
about 1800 pmol m? s. The shading was applied at the two leaf stage until the end of the experiment. Plant
height, stem diameter, numbers of axillary shoots, root length, internode length, leaf number, flower diameter,
flower vase life, peduncle diameter, root, shoot and total dry and fresh weights, relative water content,
chlorophyll and carotenoid content were measured at the flowering stage.

Results: The result of the present study showed that the effects of light intensity, species and their interaction
effects were significant for plant height, leaf number, root length, flower diameter, leaf fresh weight, flower
fresh weight, total fresh weight, leaf dry weight, stem dry weight, root dry weight, flower dry weight,
chlorophyll a, carotenoids and total chlorophyll. The main effects of light intensity and species had also
significant effects on stem diameter, flower vase life, stem fresh weight, root fresh weight, total dry weight and
chlorophyll b. The highest mean of the most traits was found in plants grown under 600 umol m™ s™, followed
by that in 1200 pmol m™? s”. The mean comparison revealed that with increasing light intensity, plant height
decreased in both cultivars. With decreasing light intensity, flower fresh and dry weight increased in T. erecta,
while no differences were found in those of 7. patula. The highest flower fresh and dry weight was found in T.
erecta plants grown under 600 pmol m™ s”.In the present study, high light intensity had a detrimental effect on
Terecta as all plants died under the 1800 pmol m™ s™ level. However, under 600 or 1200 pmol m™ s™'T. erecta

performed much better than 7. patulain most studied traits.

Discussions: The obtained results showed that by decreasing light intensity, plant height, internode length,
stem diameter, leaf number, root length, number of axillary shoots, flower vase life and flower diameter
increased which revealed that marigold is a sensitive plant to light intensity in late planting date, and so suitable
planting date is very important for good performance of this plant. The responses of various species of marigold
were different to light intensity and also toplanting date. Although the mean of most traits in 7. erectawas higher
compared to 7. patula, T. erecta was more sensitive to light intensity compared to 7. patulasince high light
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intensity could kill the 7. erecta. Considering all the investigated traits, there is a possibility that high light
intensity can affect marigold growth and development through oxidative stress. The results of present study
suggest that, in late season planting conditions, 7. patula and T. erectaare recommended for sunny and shaded
area, respectively.

Keywords: Chlorophyll, Flower vase life, Survival, Tagetespatula






