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ABSTRACT

A new group of colored shades called photo-selective netting shades are being developed, which can the affect the quality
and quantity of light received by the plants, and at the same time provide optimal protection for them. Therefore, in order to
investigate the use of colored shades (red, green and yellow) on the morphological and physiological characteristics of
marigold, violet, croton and aglaonema, two separate experiments were carried out in winter and spring at Lahijan Flower
and Ornamental Plants Research Station. The evaluated morphological traits included: plant height, fresh and dry weight of
shoot and physiological traits included chlorophyll, carotenoid, anthocyanin, flavonoid, antioxidant capacity and catalase
and peroxidase enzymes. The results showed that the yellow shade increased the vegetative power of the plants. The
interaction effects of shade and plant species showed that the highest plant height, chlorophyll content and carotenoid
content the plant were related to yellow shade and violet treatment. The results showed that the highest amount of
anthocyanin, carotenoid and catalase was obtained under the red shade and the highest amount of total chlorophyll was
obtained under the red and yellow shades in croton and aglaonema. The results of this research showed that the use of
colored shades compared to not using shades created more favorable growth conditions for plants. Also, the yellow and red
shades were better for the growth of the tested plants than the green shades and no shade and had a more favorable effect on
the growth of the plants.
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Table 1. Results of variance analysis effect of net color and plant species on the morphological and physiological
traits in violet and marigold.
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Replication 2 115" 212%™  0.005" 0.000™ 0.013™ 816812.35  0.23™ 0.15™ 1.10™ 29420.54™ 0.005™
(A) 3 834™ 13.85° 0.054" 0.002™ 0.052° 2387604.99" 5.39™ 1.25™ 11.94™ 17277221 0.016"
Error (a) 6 064 274 0007 0001 0008 20493207 042 0.07 074 807579  0.004
Plant species (B) 1 17.32" 173.51" 0.756™ 0.008" 0.002™ 21712642.78"" 8.77" 227" 21917 198951.54™ 0.112"
AB 3425 179" 0.021™ 0.003™ 0.073° 2826050.34” 1.40™ 045" 3.17° 27053.09" 0.021"
Error (b) 8 094 206 0.009 0002 0011 37353734 061 0.09 079 536748  0.007
C.V. (%) 2705 1687 17.80 67.66 17.01 42.86 18.08 14.66 14.03 18.33 18.40
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*, ** ns: Significantly difference at 5 and 1% of probability level and non significantly difference, respectively.
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Table 2. Results of variance analysis effect of net color and plant species on the morphological and physiological
traits in croton and aglaonema.
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Replication 2 6.74°  25.99™  0.13"™ 0.001™ 0.015™ 1170.53™ 1.81™ 031™ 1.62™ 0.45™ 0.001™ 0.003™
Net color (A) 3 160.65™ 3492.35™ 17.12" 0.005™ 0.014™ 1624331 2.63™ 095 656" 5.68™ 0.000™ 0.008"
Error (a) 6 097 85.45 042 0.000 0.005 72197 110 039 104 041 0.000 0.001
Plant (B) 1 997.82" 28295.47™ 138.67™ 0.000™ 0.032" 6699.06” 3.06™  0.06™ 1.66™ 0.36™ 0.000™ 0.003"
AB 3 50.117  529.42° 259" 0.000™ 0.037° 48512777 2.80™ 028" 2.13"™ 1.09™ 0.001™ 0.007"
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*, ** ns: Significantly difference at 5 and 1% of probability levels and non significant difference, respectively.
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Table 3. Means comparison effect of net color on some traits of violet and marigold.

Net color Height difference Peroxidase Anthocyanin Antioxidant capacity
(cm) (UNIT) (mg 100 g) (DPPH%)
No net 240c¢ 0.62 ab 65.0c 46 ab
Yellow 517a 0.51b 163.7 ab 47 ab
Red 3.67b 0.66 a 126.9 be 39b
Green 3.08 be 0.73a 2149a 52a

Al e, B Jliol maw 5o 6518 g Dglay S yiie By S Plas b sle .Sl g 2 50
(oean 5 sheo ) 4R35 53 0ud B yas Ho02 J309,Ss (UNIT) SlaesST s o351 alg)

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level.
(Peroxidase (UNIT): uM consumed H,O, min™ mg™ protein).
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Table 4. Means comparison effect of plant species on some traits of violet and marigold.
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Marigold 2736 11.19a _ 0.70a __ 0.62b __ 47.5a 3.70b 1.76b 5370 308.74b 3%
Violet 4432 581b  035b  0.64a  23.77b 491a 2.38 7282 490.83a 53a

Al e 0 O Jlisl maw 5o (65l g Dglds S yiie By S Plas b sle .Sl g 2 50
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In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level.
(Peroxidase (UNIT): uM consumed H,O, min™ mg™ protein).
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Table 5. Means comparison effect of net color on some traits of croton and aglaonema.
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S £ 2w 250 =5 28 S el e
S B 5 o 20 s = = o S o S 8
3 == & 2 8 5 = S E = E =
g 2 E : - FE 3T o7 E°E
[ 5] = o
e 7 iz =
No netting 392¢ 2352¢ 1.65¢ 004b 137b 085D 0.77b 9a
Yellow 16.50 a 82.05a 5.75a 0.04b  2.62b 290a 2.60a 2b
Red 11.50 b 50.25b 3.52b 0.10a 477a 3.09a 294a 5ab
Green 10.88 b 45.74b 3.20b 0.03b  1.20b 2.77 ab 250a 9a

W5l 2,0 0 Jleisl e jo (g)ls pme gl S i B SO Blas b gla o Kkee gt o 40
(o9, o5 oo 3o 4iBo 45 0ads b pae HhO) Jgog,5ee (UNIT) jlocnsTyy o551 a>lg) ™

In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level.
(Peroxidase (UNIT): uM consumed H,O, min™ mg™ protein).

LaiglST g 535,S Slao (55 ol g5 5l Sl dnglivo £ Jgor
Table 6. Means comparison of the effect of plant species on some traits of croton and aglaonema.

Height difference Shoot fresh weight Shoot dry weight Anthocyanin Antioxidant capacity

Plant species (cm) © © (mg 100 ) (DPPH%)
Coroton 17.15a 84.72 a 593 a 3.02a 5b
Aglaonema 4.25b 16.05b 1.12b 1.97b 7a

Al s )00 Jleixl mhaw 1o (gls g Dglis S i B SO JBlas b gl .Sk gt o p0
In each column, means followed by at least a common letter, are not significantly difference at 5 percent probability level.
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Figure 2. Mean comparison interaction effect of net color and plant species on peroxidase of marigold, violet, croton
and aglaonema.
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Figure2. Mean comparison interaction effect of net color and plant species on anthocyanin of marigold, violet, croton
and aglaonema.
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Figure 4. Mean comparison effect of net color on chlorophyll in marigold and violet.

D5 g A 5o Jub IS Gl 2alS o ris
Gongalves et al., 2001; Fu et ) 055 o ewdlyg IS
S5l Jdg IS hwg ¢ i a5 (al., 2012
ol b olgee ) ol el o3 b i o
45 oS sl S5 5 a5, 45 ol o5 ol
Wb delol LoST (653, £98 polie baa> b Wlg oo
a8 508 pbale pj o a5 SblS a5 g5k 4
Brown e ) &5,ls ol (il b JeSe 4y 5Ls 0isS o

(al., 1995

Sigiig)ls
oo maw o olS g5 g basle S ool
Gl ddaen g dadan o adsly)lS Llade
ol anglin oluly ((V Jguz) 09 o sxe
Ol ddoes g adan olS Gl Jol> slaosls
Obasle 5 aals jle 5l adeiis IS (liee o ytien
obasle 5 an o (le (o teS 5 el Cawds 3,5
5 Al slaosls (5 Sibo (O JS2) ol sy fns
asan a5 ol ol aSsglS ol p ol
(5 Jgaz) caals 1) 08959,15 ol o yiden
Sade p oo Vo mhe o gbale Kl
cls Hlotne S LiglST g 559,550 adeiis)lS

(Y Jso2)

LislsT g (599,850 Wosls (uily )l 45 b

J5 Jede,lS (e basle S5y Sl as ol s
oS goi Sl Ll csl 00gs o cime o )0 B mlaw (o
g5 x phasle S5y GiiSeny il 5 plale S, 1
5 ol 0055 Jlogae b g a Jdg)ls p MelS
x bl S5 Jlate 15 olS g5 Sl oraizmen
Sl 005 Jlodme p S by IS 5 "elS g4
@ by sloosls (1 S5ke aunlie mls (¥ Jgax)
o olas (@ Jsuz) JS b, 2 plarle S, 5
@ bap 5 dSlS Ol Giyie o
Olee GryeS 5 WBlie 95 5 38 slaplbals
el oy pbale e jles 5l e U5 Judg IS
W) g GpSadz jsb 4 a5 cwl Jase Jole 5
e LS Olyie 4 58 IS5 oo il oLS ST
Liu, ) aiboo (U89S (595 2 5 ymsid (555
b L35,15 52 Jds,15 IS Jed9 kS (slgima 2012
S Sy sbeys py 0 o8 Sy e
Olie yo wolas (licetal., 2017) sg valis LS
Sy ks Bld 4 ol w)p 00 g ls
olesl gley 5o 05 slagbale nj 8 sz
Sz |y o Cumds (LS Gl sl a5 aSk o
S Ol ol g Sud i el 03]
oS el 3w ole 5 VL el Sy 0 g8



ke ddeen Sigle 8 5 So5els8 50 Dlao (K5 slaplbale 1301 5 )5 s ule

600 - a

\ARS

OMarigold & Violet ~ BCroton & Aglaonema
500 2
§ 400 -
B b
20
éﬂ 300 a
3 c
€ 200 -
P
K]
5 100 | b
N
0 N\ : :
No net Yellow Red Green

Net color x plant species

Ak g )l ddeed )3 W55 5 (e 2ol 455 5 phale SO, Blite ST pSke vl O SO

Figure 5. Mean comparison interaction effect of net color and plant species on carotenoid in marigold and violet.
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Figure 6. Mean comparison interaction effect of net color and plant species on flavonoid content of marigold, violet,
croton and aglaonema.
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Figure 7. Mean comparison interaction effect of net color and plant species on antioxidant capacity of marigold,
violet, croton and aglaonema.
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