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Table 1- Analysis of variance (mean square) of the effect of greenhouse floor mulch and growth week on
the growth and some physiological characteristics of rose.
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Figure 1- Growth trend in the set of tested treatments with changes in incoming radiation. Due to the
density of the graphs, they are not labeled, but the trend of changes in each graph was significant at the
5% probability level based on the LSD test.
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Figure 2- Interaction effects of time and mulch type the amount of longitudinal growth of the rose. The
columns whose difference value is less than SE=1.97 do not have a significant difference at the 5%

probability level based on the LSD test. The symbol at the end of each column corresponds to the
standard error.
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Table 2- The effect of sampling weeks on measured traits”
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*Means that have at least one letter in common do not have a significant difference at the 5% level based on the

LSD test.

4}-}:L.X.;))Juaawa_b))gg.iDMJQL.:.J‘_.Q.l.&uLSLAW)JeML);JU)L)};M))eL:deZ)CNLMw)JJ

“)Ld) Jﬁ DL 45 .)),».:thd QML:;.A u_%ljf Lfl\ dua.}l.} d«:Lw‘ Ba (Y Ji«:) C,.w\ Ml};lf ;ﬂs )‘ ol J:JU)L )}J Jv.:-‘) )‘..LEA “

Slaaia oled 55 Wy cpl 52l SLE ) (Go5m o A Sldde (s 1y L Jlee o 2l S gHled A o

v.]a;'— AJJLLG wL«u‘ Ba LS GML:J IS L):,.JU)L: )jd. )\JM 9 J\_.iv) )‘J\M )J &MZA LS‘MA 9 J};. éﬁlnﬁ &{LGJT €L>u‘

M\.} ‘5.;.&[5 Ju})de)‘ ol J;JL)\J )J‘L}S‘CMJA ‘Qlﬁ) CNKLASMW;&S)‘ ol &UJ[J)}JJ‘.LEA

ebu.:.N(ASJ‘J QL:.\.: L5'<"J'9Q)5 elﬁféj)f(2012) ul)K,m)Meyer thﬁ @L“q J“‘Sd" LSJ)::’ Ju.j) w\)\rk.)s.;))

Dy (b 53 a5 Sl 5 ol b mied ke A5 o el (R3Sl L i Sl e Sl

&&LAJ};JMQM ”)lv\.bﬂ%.«i}ﬂéb}%&ﬂéh;w ‘&)JAJ}@LA“S&‘)M)JMA.O%)J

YAO

L3S Ay 1, WS

WA G B


https://flowerjournal.ir/article-1-310-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

YAFYVY (TR (00T s ol 5 S

8000 ~
a
7000 -
b c
< 6000 - c c q c
< ) h fgh f
_;*%sooo- g g
2_'1' : H :
E 34000 - [ Ml : 1k
S A~ EE H O H =
23 K !
81,3000 - I
g
< q E
@ 2000 - 1L 1
n n n nHHHNEEHN nHHH"E
1000—é é
o JHE é é éé é é
R e O e e
2 %gi%‘ igi% 1;44 %{i%é;@}é 1;4% %gi% }
: &) : &) : o : &) : &) : o : &) : &)
S - _E\; _E\_; _E\; _E\; = 3/ . _E\; _E\_; = E
o —_ [S] — (&) —_ [S] —_ (&) [S] i [S] —_ (& i
g_:oEg_;ogg:oEg_:ogg_;ogg:ogg:ogg:og
c & |38 |58 =<8 |58 [Cs8 =<8 w8 =
8= 8= 8 = 8= 8= 8= 8= 8=
ot ] L s ] L ot L
£ = = = = = £ =
= = = = = = = =
First week| Second |Third week| Fourth |Fifth week|Sixth week| Seventh Eighth
Jolaan  [WeeK ain| pgw atin |WEEK atin| ooxb atin | oiud atis | WEEK azin | WeeK aio
P9 ek an i

J‘,.\g [48 Lodow. Y Sf'.f.a J}J? 6‘)“45@\.&&}2.& A.;l;‘dquj ol uﬁanLJJJ QJJ)‘J&AJQ@LA t\,}}d‘w} uf.lga.hﬁ @B—Y’JSJ
ol 3 Ikl glas & b g o ok 2SS O g pa sl 434S mdhe il oo LSD 0051 b /0 Jlez Tk 03 s sre M

Figure 3- Interaction effects of time and mulch type the light intensity reflected from the greenhouse floor.
Columns with common letters have no significant difference at the 5% probability level with the LSD test.
The symbol at the end of each column corresponds to the standard error.
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Figure 4- Combining the growth response of rose to the amount of light reflection in different weeks. In
the linear graph, the points whose difference value is less than SE=2.01 are statistically not significantly
different from each other, and the columns that have common letters are not significantly different from

each other based on the LSD test at the 5% probability level. The symbol at the end of each column
corresponds to the standard error.
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Figure 5- The effect of different greenhouse floor mulches on the amount of photosynthesis and stomatal
conductance in different weeks of growth in rose plants. In diagram a, the points whose difference is less

than SE=1.58 in aluminum, SE=1.34 in ceramic, SE=1.16 in plastic, and SE=1.11 in concrete are not
significantly different from each other. In diagram b, the points whose difference is less than SE=0.336 in

aluminum, SE=0.423 in ceramic, SE=0.121 in plastic, and SE=0.101 in concrete are not significantly

different from each other. The symbol at the end of each point on graph corresponds to the standard
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Figure 6- The amount of measured photosynthesis in the upper and lower surfaces of the upper leaves of
the rose. In the diagram of the lower surface of the leaf, the points where the SE value is less than 2.07 are
not significantly different from each other. The same trend is true in the diagram of the upper surface of
the leaf with the value of SE=2.05. The symbol at the end of each point om graph corresponds to the
standard error.
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Figure 7- The amount of measured photosynthesis in the upper and lower surface of the leaf on the bent
branches of the rose. In the diagram of the lower surface of the leaf, the points where the SE value is less

than 3.38 are not significantly different from each other. The same trend is true in the diagram of the
upper surface of the leaf with the value of SE=3.91. . The symbol placed on each point on the graph
corresponds to the standard error.
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Figure 8- The amount of stomatal conductance in the upper and lower surfaces of the upper leaves of the
rose. In the diagram of the lower surface of the leaf, the points where the SE value is less than 0.236 are
not significantly different from each other. The same trend is true in the diagram of the upper surface of
the leaf with the value of SE=0.237. The symbol placed on each point on the graph corresponds to the
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Figure 9- The amount of stomatal conductance in the upper and lower surfaces of the leaves on the bent
branches of the rose. In the diagram of the lower surface of the leaf, the points where the SE value is less
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than 0.701 are not significantly different from each other. The same trend is true in the diagram of the
upper surface of the leaf with the value of SE=0.781. The symbol placed on each point on the graph
corresponds to the standard error.

LS55, g S Ay
(Pan etal., 2020) 3,15 slewd s S (g5 a0 ey 6550 bts 5 JUSl codr  ege U S wlaS, S 5
SMEe o () Jpdr) Sy S50l s S aunee » laine U e g a8 sl Ol bl e b
5 Sl (Sl glagdle S eslinal 5 Lol sy @l S0 515 055 08 e S e Y07 IS s
4y e Ol e S 313 L2 (2014) OLISes 5 Hatamian axdlas mlo (Ve JSK5) au S 515 ia glaas; s s gl
WS 5 5 aujee Jldds (Ll o falS 58 b Olpe B .l (Ll 58 ouls rals b, oo 53 S
IS as e Slis oS W5 S 35158 (2007) O s Jeong s glandllas 53 b il s cde Bl e il
e wuls () ) ad s pae Gl S0 Cod A8 8 e b Gl 8 el bl s s LS s
5ol aseS 5 o Bl 6 31 255508 e oty o Sdls S35 035 p S e S ke VY B YNE s S5,
SIS, (slpme oS 313 0L (2004) Valladares 5 Niinemets aallas s .(V+ JS2) A3 Jol> oo T e 508
b e SRl STy S e lad S S0l sl o5l SRl W oS A6 e SO slis s
Susb w28 el arla 5 el Bl o Rl 31 A5 555,08 5 S 4 e Sl 5 Jldds LA L a3
Dlie oS e (L5 add 5558 daay 5on)  dlisee WT salas, lLls PSI 5 PSII sl s oKis 53 FEBEE
STy S e a3 1wl SIS e slas OIS e oS L 03 4 sk 4 XS e ek il (5 Ll b s Wl
Gk 3l Gop chlim) o8 (SHlasl 3l T GalaSs, ke SRl s L8 S al s s sl Jhll
Sl Jos nl & 550 52 S o 68 Sl (Il e 8 (2S15 58 50 53 iy o (Sl Ll g e 035 (2555
2P Ul S edd ) e JGl, S5 5 IS0 05emST 4 ainSSl SIl sla0 s iSO Ul o nid
ol sty ((Croce & Amerongen, 2014) 55, o o 31 SS5slsm glalie 5 S8 5 adls 1) balie o slad S350
b3 g o I8 (S5 S 51 el ol i o s o 5 @ 3003 Sl gsan i (] Glaasl b alesl oyl =k
GRS 5 S S0 kS iy e B A e Ll sl S 3 oS e3ls ) o s Llee (BB SRIBIL s

(Biswal etal., 2011) s 5 tlo, s ol Ly,

mg/g FW -)

yay g

WA G B


https://flowerjournal.ir/article-1-310-en.html

[ Downloaded from flowerjournal.ir on 2025-12-07 ]

YAFYVY (TR (00T s ol 5 S

5
4.5
= 4 4
z
> . 35
ERE
c a
s 5 2.5
£ 2
c
8 3 15
3> 1
0.5
0
Concrete ¢ Bhe Sgiudly  Ceramic Seel e aluminum e siie sl
White plastic

& Total chlorophyll JS Jés 1S = Carotenoid 255t 5,\S

S b}.lg;m&S;Z-‘&.AJ}F&‘J‘)AS&L&QP.})JAJéﬁJlSJJSQ}fuwﬁﬂwaMGUéLA;‘—\' Jss
Wl 31l glaS 4 b gy o 0 42318 Ot 2 (55 45 ke Ldl o LSD 05031 L 70 Jlel pela 55 Sl sns

Figure 10- Effect of different greenhouse floor mulches on total chlorophyll and carotenoid concentration
in rose plant. Columns with common letters have no significant difference at the 5% probability level with
the LSD test. The symbol placed on each clumn corresponds to the standard error.
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Abstract

The reaction of the photosynthetic apparatus in capturing light energy depended on the arrangement of
the leaves, stems, and side branches. This process accelerates in the substrate when the intensity of the
absorbed photon flow passes from the light compensation point. To evaluate the effect of greenhouse
floor covering on the growth rate of roses, an experiment was conducted as factorial based on a
randomized complete design with three replications in a rose production greenhouse in the spring of
2020. The experimental factors included greenhouse floor mulch in four levels (aluminum foil,
ceramic, white plastic, and concrete (control)) and the second factor of eight weeks of growth. The
results showed that the maximum photosynthesis (17.1 pmol CO.m2S?) was recorded from
aluminum mulch in the first growth week and the minimum of it (4.05 pmol CO..m=2.s™?) was
observed in the fourth growth week in concrete mulch. The trend changes in stomatal conductance (gs)
was similar to the photosynthesis during the eight weeks of plant growth, but in the abaxial lower
leaves, the stomatal conductance was higher than the value of abaxial in upper leaves. The maximum
amount of weekly growth (18.7 cm) was due to the application of aluminum mulch in the first week of
growth. The amount of plant growth was slow in all treatments, however, in the eighth week, the
maximum amount of weekly growth with the amount of 13.3 cm was related to aluminum mulch, and
the amount of weekly growth in ceramic, white plastic, and concrete mulches was recorded 12.0, 9.99
and 9.2 cm, respectively. In general, the results showed that the use of mulches that have a higher light
reflection coefficient is effective and significant in increasing the photosynthetic power of lower
leaves and helping to increase plant growth.

Keywords: Chlorophyll, Light reflected, Photosynthesis, Stomata Conductance.
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