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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

standard error.
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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
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Table 2- The effect of sampling weeks on measured traits”
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3080 ¢ 14.5¢ 3
3042 ¢ 13.4¢ 4
3039°¢ 13.8 ¢ 5
2911 ¢ 12.9 f 6
3067 © 13.0° 7
2971°¢ 11.1¢ 8
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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.
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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.

Slasa, ol
Colda Sl prie () Jsds) 3 Ctluy s e Cdo wlis @las, colde i » ibel glales 36
RS 5 S edalie Wb wia Cota b s sl Gl 36 51 Tl s e e 5 O e e VRO (sl
cia b s g gl B0 ol 3 Al s me e ) Ol Jgo e /YOG /M) o S Glass, Culda lis
Glals (S, L osdast bS53 0K gloal sbacadls IS Sty (0b JS2) tel csay ddy anis
S Gl m el oS GV LY GaS 5o 5 b sl slacidl s IS STy wlie o5 4 elS Sl
3 b e Rl o S AlST6s Sl Ol 0SB o5 Ol alall Sl s S gLl o el Sl 5 )l
a5 ol Gl il 4 e o 4l (451 8555 0LeSS b U3 (s peml JLES 28l (sl p3Y VL ltde
s (glai3 s, Cglha [R5l 5 a5s, dlas ([S5538 (Bl cm am 53 455, LS glaatly 515 4 €5, (SaS
Olar 53 GllS (S 5l 5 Sk bl cd ot duT b cpl o3 Ll 5 cab 4 81 .(Medeiros ef al., 2019) ..
Sl (G sk 5 Sy e Gl LS Sl OLES s als Il el cnl s (658 S b e sblu i
52 M5s, Solte Slie o ol DL s amen (A JSKS) L Rl ol SlaS G b e s gl Colia

Jgﬂi)Jﬁ@)wwﬁgﬁwj)wjbé‘djj)qlM Q‘M*))“&’J’Jﬁbéuﬁfwﬁkc"‘“

mmolH20.m-2.s-1 -

yay g

W Ty g



YAA-TVA (A (1 F0T) s olalS 5 S

Colba e 3l i ol S p s e 3 iy ol e oS das e 0L 4 5 A sla IS8 acglie (4
P 303 o SIS S Glagle Sl et o Saie L5 a1 OF Ol o oS 0350 2V S o 5 o 55 sl
i bl Esl S bl 3 T 358 5 S, op s Cola s p blS LS Sl sl Skl sl 3,5
Colls S Rl 5 o esle 55 s @JMJJJL.45°u£ﬂ)>6\4i.wﬂtpjoy),a@}'u)};)\.wﬁ
D 3 5 kS 5 Sl aS A eals 0L (2012) OLKes sLu axdlas 53 5 0 S o3 T 53 s
Joe @ Of SLesl 5 a3, 23 SSUL s S lSTes Jaulssl ssls ),:IU Colay s Hllde o S ASTes 4
s din adlas bl o pd s Jgame 55 53 S 5 oS Sk 5 gl s esle (il Eel DS o S
oS 5 Slas iS5 CunS S35 g b nl S Sl s oS il 5 Sl (LS ctle 5 2016) OSes
S S palp 28 26 5 s s bie Bl KIS e S 4L e dnbil aY EUS pl by ol IS 6
Gl ol b Lol 5 a0l g 5 (o) sipes glaasls ax ST S (b 55 1) Jpams Slinm sl

Al o 3
a 20 —®— adaxial leaf side &, (5, haw
i,; 1 18 ---B--- abaxial leaf side 5 oy 5 wlaw
a, h1e
53
S \é 14
© AL
g o 10
29 3 ‘ v
2z 0%
o ' ! v Loy
<= :(;\ L) \ v
g X4 . L L ]
z 2, |8 i 8
©n 2 . E
2 A ]
S 2 0
= 3 A— A— A— A— A— A— A— A—
A~ AL A AN LIAA 1AL 1AL 1 A1 AR 1R A
S idr i A s Bl Mg i
L N N ENEE D N EE BN E OO R E
CAE R EE DR E 0 g DdEg A0 dEE Y e
52%El52%El5g%El5gSElsg%ElsgcEsgtEngcE
e P2 %2 [Pz Pz [Pz "z %2
First week | Second | Third week [Fourth week| Fifth week | Sixth week [ Seventh |Eighth week
Jol aan [week pgo aiin|  pgu atin ole ain PERTPLEY oot azin | week atis | ciie auis
PNATY

S BB S op 5 gl slaged 0355 ek SaaSLE 595 2 S ) s Omas gl 53 53 0 (S eI e s ke -V S
Gole SE=3.91 jluis b S 5 s, T Dl gl 3 Kg) e I ls g D] B b sl YA 51 28 ol s SE lude
R é;‘.ﬁ\:...«‘ 6&5-0 bﬁf R % M‘K)b}a.; 6})&3,& S » 6@.«3&9 ol

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.
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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 umol CO,m2S!) was recorded from
aluminum mulch in the first growth week and the minimum of it (4.05 pmol CO..m?2s™) 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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