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Table 1- The characteristics of the original soil used in the experiment.
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Loam (%) Clay (%) Sand (%) Texture dS/m pH
12.8 18.4 68.8 ot 2.32 7.62
Sandy loam

Jebﬂe\ev"eﬁ

A sl kg OLl 3 @l e Olnl s SIS SIIYAY L slegragr 3 355 IS sbawis Sl nl
Sage o bsles pl LAd Jlesl oja Ciliies Glajles e 5 BE Jime 20 Sl OIS & by
g (Ol 5 Ll (ag) osp Ol A Jald s cnl 53 Oles Slad A3 gl ya Dby 5 s sl S
Ol 53 pop pde 5 pp = 53 5 Ol 53 oy pde 5 Jawgie (il = a3 s DU e S
A |

E RS L L ke Jagte o pn bl 10 5 g V0 sla0les 3wl 3 (238 L L ke s e
5ol o 53 3 5 305,510 s ksl s 5 ki) s plnil 05k 5 Ldd 10 5 g 10 sla0bes s &l
Jsb eles 55 5 (GlaS 2 gy S0 S sl VL 51 5 LS LS 00 03 05 5l g e llS a5l oo ool pte
— ke SIS b1 la s 55 SHL o s e Sl 00 alob b OIS bajles dlest 5l e s Jlasl Ay L
S A 4B S s e G L e Al i § 15 Olghl s o8I SLSL psle 05 8 ey
53 A8 Ll QIS Y als 1SS ) SIS Y s sl S slas sk 2 b (B s 5 s Copo 4 bl
Chle 4 s IS (65 psam Sl eslid b o 5 4 BIS lasss 5 and DB L ejske (oSl Slkes ilesT Jb
2080 Ol s opsl 355 (ols slas S Sl edle 4 .28 S Dpse sl 0 S Chl 4 S senlie 5 158 55 0/0
5 L OIS golol s eslinad bl dgb s LOlUS wdss gl Sl 5o Y clale & JIy4e LS 35 5 g e

a8 s 5L s o e s OIS IS (gl sl e Ve e @ el (oS3l Ol 4

W=it3 oS 9 S5



FATO (O (V0 F) s 0lalS 5 S

S5PB s sepasls

J6 Lar;;ﬁ S Sl edd 5L (_;LAJ.fJSJL,\:J u.f:.u Cygee 4o g 55 ok 3L 6LAJ§ sl (g Seslul gl
slbasls &Agrs/ja_g&degﬁr S e S 5 ;\ijuﬁﬁ(}s;lw Al (6 S o3Il Ks g edalive
A3 S SIS e 5 e sk 4 Juad a3 Ol 5 S0ke Calg 55 5 Ldd (5, Sell Saia D) s 4 ekadlS
oxlizal b Sain oypo 40 oS 0 4 S L 55 b IS S lS 56 Lol bl 5l Cladil e 51 edaddS il J b
A S 1S had S o 5w skt w0 Colg 53 s AE (Sl e e SO 2B L iS5 e
L bl ke Calg o3 5 ad (,Seslbl e e SO B b iS5l eslinad boodd LSS gla Sl wxis
OLs b Gley o G s sl AUS a0 b sl s S S s 5 e ke 4 Lab e
Glos 55 51 3 ek gas (St 035 S o3Il gl g s il G a gl &S US4 S L s amie SIS
oS ke G 35 b b a3l 5 b ol St 035 e 5 B St ol VY Sle @ o grkes a3 Ve
A g Sl

ml,.':.;jd,bu‘_;uxé

S5l ol sn el sl Sl (1956) O Kar 5 Dubios ol osls oid s 4 atwlis 5 J e lad3 Ol
NP NS AR PRSP S S b Sy Ol 0T 3 el Sit (S gladiges &S Sojgo opl 4 S
CSs asb Y Sde 4 WLl Lo ,SIB w JAY J Bl m) e V0 laie s anioy 05SIB O3 5 Oy ek ol
oLl (gl s L3 8 5an Sl dids 55 e Yoy Ces e Lalds V0 Sl 4 Sk Sle oas o ek ged LS
ww&)ba'éubgojijhwbrfCJJA4{)Jw.“u@)&JéﬂQ)JJ}J{JJ;‘J?GUJBJJMMLS}S
S Ll 3L g n S 3 ) i LK 5 rﬁuﬁ‘&ﬁ\ﬁs@;tm.;,.:ﬁx;mwj;mm;m 154K
SLS 5 5 Lol Sl Bl sl 4wy 2 e 00 0806 045 5 el it e OF 2 e o L
5 Lol a0 S 4 Jbo 3 ¥ b S g 5don Jskomn 51 2 oo IV 5 (695 S s 10 glome 51 2] Joo O e ¢ S0
oylas 1 i dee ¥ e s S 5k mle 4iSs 3 4as Teer S Laiss Ve Sode 4 0SB E oSS Sbels
Db & s 5 L) 30 some 1) oV b3l 0 o s e JtlesT sladd ) a4 Sk Sl 5l dn e 5
NS a s a4 TAA S sl g ol 2 koo O e gty ahows & Zalg 53 358 alb 0T 53 LS B A el OIS
Ao S i3 e gl YAD Gydjlaﬁ,upb&ﬁu@;pj@w,g Koy aids YO 3l 5 4Ll e sas
Aol 2 oo P10 A BLSI i OF 1) Joe O oS 1 a3 tleT3l eile L slac sy 4 i (6 Sl s
L (S Jlase 55 s 453 ¥ los 53 alBs Y0 e 4 badd gl s S 6Ll a4 10T SIS
SIS 1) e YO leslanal L LY 5 Ol ) Je 00 506 5y Sl 28 5 (glads ad 5l eslanal L lad sl
5 adls 006 a5l 1) e Y e LS kil i e O o 4y Jlade T L plUS 8 e 00 a2 A
OF 53 S 1 a 0ol OIS S 0 s 5 3L51 070 Jslome 1) Juo V bl g n w3l g 5o

lad glome 5 aids YO Sl e S Lol badges 51 S e s 4 VAN SO g g Al 2 Lo O caalsl 53 55 all

YA

W=it3 oS 9 S5



FATO (O (V0 F) s 0lalS 5 S

3smge atwlld g Jsloe (GlALS Ol o plllal v lal p Culg s A S 53z 5l YAD s Jsb ys 5w
A b S esle 0 S e S ks e 4508 8 0
IS RIPRCHEAINE - ON[FE
B-mercapatoEtanal ; MgSOs EDTA (Tris .S 5 L &l el 3L 5l 5ksh ) oo 2 ri)j b g Seslul i &
Sl e O L o Osls G555 63U ;fﬂ @ a0 pf Sl 5 S eslasal pH=V/O 5 1 e O ol A
aids ;3 5 ¥ Ce ol Laads Y Ode 4 g a1 e Ve oS0 JFIs J oo s (sl C\f',:wuljéb.
Jslee S 5 ol en a4 Ve /) KNOs 51 2 Lo VL S sl VL Jshee 51 2] Lo o/ 08 5548 ol
3 ) e B (IS gk a3 YO gl 3 4ids T ke & NayHPO4. 12H,0 5 NaH,PO4.2H,0
N-(1-Naphthyl) diaminedihudrrochloride J gl | J.‘JQ,LJ \ s D-Amino bengenesulponic acid anhydrase J jl=s
sbe ol 5o s 5y Bl adds 55 5o oo Sy L alds O Do 4 483310 Sl ey 5 A2 LS 4 pad
35 SN g gbOF e ge Jgb b e gth g il ol b g 95 Sl
bl 5815
by polas oS ek 2 b LB s LysSt bl Soge 4 o a4 by e glaesls bl 61
bl g 35 s pme s 53 basleg (:S0le acglie 2 plnil (version 9.1) SAS (bl 25l i 15
(FerV ased) LSt 5l580e 5 51 als god s 5 Slilons plasl 5l 123 8 Sy 5o (LSD) Sl s S5l Jild 0 505
s S eslanal
Con g mls
G 3 ekt Sl a6 sl
53 ek Sk Sl JS Sl ol ime ) wlis pn slag ols 0L Tl b s el ilsls 4 Sl Jols il
A sl s slad ol andls Olol Juad s Ao sy bl a3 5 Sle b s do s S Jle ] e
adls Dl Joab 53 doys S Jlotml e 53 5l Joab 53 70 ozl e 53 ks Sl gla IS sl ()5 s
aeslie (Sl o ail) Laosls) ALt stalie Cilisen (glajlas oo (sl ime il ko opl L alaily 3 5l e s oo
Jsl e Sl b 55 S sl (55 a3 IS 4/0A) cp S 5 (0 a3 JSVHAY) o i sls OLES Laesls S0k
e e (Y Jsds) A sdalie (ks oys O) dals [l 5 sbodiiadd s eoa Sles 3 ad 5 4 (AF)
3 olegrogr s (ppa Sled 3 5 4 Dbl b s IS sl (W5 o 53 S VFY) 0 a8 5 (W 8 53 IS P/0A)
202 YA e lgie s Dles 53 I8 slaS ol (AF) pas Jle Sl 5o (Y i) Al edalie dals jles
Wl Gopa ramen (Y Jodar) S0 (6ol e DO il At 5 b ge o pa Glasled L oS A edalie (455
AV ) s Ol fead s S slaws il sl Esly

IKis iy 8 slawd 5 55l e i ol Ol e 55 5 ol olS 53 558 358 (Rl Cols il L pa

Y4

W=it3 oS 9 S5



FATO (O (V0 F) s 0lalS 5 S

Glaarls LSa5 sl pn o5 L5 S 0l ol oyl cillas(Y+) +) Hassanein 5 Anber lidss L 2 ol 238
5 el b Gl el gl s (Hassanein & Anber, 2010) 558 o 555 55 S Mg il 5 aue
IS ke 4 Ll S 0,03 i Comge b S Gl odle 4 558 00 ol atils 5L sladilsr diy SO oo
s JS el (5l sl (5 s mn ssbar il o n b5 res & 033,5 e L LS8 51 Cnilee L e (slaasls
3 S slaad 3 Gl el Lad o oS ol atdly plie i 0 aies cpl 0o bty ple ol sl

.(Saifuddin et al., 2010; Kumar et al, 2014)

A A S qu J‘Mﬁnﬁtmﬁj o OL‘}}QM}‘ O:iﬁ‘.:ﬁw&a—" d}..\’.

Table 2- Means comparison of the intensity and time of winter pruning on the number of flowers per

plant.
Sles
Heavy - Heavy - Medium Febru?lry Medium . Without winter pruning
February pruning January pruning pruning January pruning
SS eIkl Ol
Measurement time
Spring 4Y le
1491% 14.58 # 13.332 14.18 # 9.08° ?
2014
5.16° 6.58° 491° 6331 papy o Summen e
2014
av b
6.58% 8.25% 7.16% 5.83% 3.66*° 7
Autumn 2014
¥ (PN
4.16% 241°% 4.502 491°2 2.00° ’
Spring 2015

35 5ol ne sl LSD 0503170 Jlazt o 55 3515 S e G oS pla 0 SOle
tMeans with the same letters are not significantly different according to the LSD test at 5% level of probability.
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Table 3- Means comparison of the intensity and time of winter pruning on the number of leaves on
their flowering branches.

CAA LS o e kD s il B e e Begie en wls a0ty LTCAUNENIS Lo
Heavy Heavy Medium Medium Without Sl Ole
February pruning  January pruning February pruning January pruning  winter pruning Measurement time
5.85° 741° 7.10° 7.20° 4.15°¢ (Spring 2014) A,
4.58% 3.83 b 5.16% 5.00? 3.25°¢ (Summer 2014) 47" ol
3.50° 2,782 3.332 3.33¢ 341° (Autumn 2014) 4¥ 5
4.83abe 4.50 b 6.00% 6.16° 3.83°¢ (Spring 2015) ¥ ,l¢,

S0 g4l e sl LSD Oga3 10 JW\CEM)z Syls S pie G oS L Sl

#Means with the same letters are not significantly different according to the LSD test at 5% level of probability.
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Table 4- Means comparison of the intensity and time of winter pruning on the length of flowering
stalk (cm).

. . . . . . Treatment ,l..s
Lol S e pp e D per el Bgte en g Bgte epn Wl a0 o

Heavy Heavy Medium Medium Without G Seslul Olss

February pruning  January pruning February pruning  January pruning  winter pruning Measurement time

22.60° 29.06° 2291° 2341° 9.20°¢ (Spring 2014) 4Y' L,
3.96%® 4.63* 4.60* 531° 2.50° (Summer 2014) 4¥ Oleob
5.66° 5.83¢ 6.07* 6.20° 5.94¢ (Autumn 2014) 4Y 5.
6.91° 7.04° 6.83° 9.70* 4.08°¢ (Spring 2015) A¥ L

3,18 g5l me sl LSD 05031 /0 Jlel o 55 3505 S ke G oS o Sl

tMeans with the same letters are not significantly different according to the LSD test at 5% level of probability.
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Table 5- Means comparison of the intensity and time of winter pruning on the flower diameter (cm).

Lol S o et S e Ml gt wa e begte ea aliee) s Ok Treatment Lo
Heavy Heavy Medium Medium Without G Seslul Ol

February pruning  January pruning February pruning January pruning  winter pruning Measurement time

7.382 7.46 2 7.292 6.96 6.93 2 (Spring 2014) 4 L,
4,562 470 4382 4.66 2 343" (Summer 2014) 4T Olenls
5.66% 5382 5992 5.86° 5.55% (Autumn 2014) a¥ 5.1,
5372 4.08° 541¢° 6.16 2 4.00"° (Spring 2015) 4¥ g

3 sl gme sl LSD 0503170 Jlazt o 53 3515 S e G oS a0 Sle

#Means with the same letters are not significantly different according to the LSD test at 5% level of probability.
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Table 6- Means comparison of the intensity and time of winter pruning on the number of days
required from planting to start of flowering, dry weight of shoots and roots.
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#Means with the same letters are not significantly different according to the LSD test at 5% level of probability.
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Figure 1- Mean comparisoin of intensity and time of winter pruning on average number of open
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flowers, flowering stem length and two years-old flower diameter in Floribunda Rose cv. Iceberg

Means with the same letters are not significantly different according to LSD test at 5% level of probability.
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Table 7- Mean comparisoin of summer pruning on some morphological traits floribunda rose cv. Iceberg.
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Table 8- Means comparison of the intensity and time of winter pruning on the spring measurement in
the second year.
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Abstract

Roses are the most important cut flowers, and they are widely used in landscapes. Pruning is one of
the factors that affect growth and flowering in roses. Generally, the main reason for pruning is to
control the growth, flowering, and fruit production in different plants, which is done by cutting the
shoots in the correct location. This experiment was conducted to study the effect of time and severity
of pruning on the quantity and quality of rose flowers in field conditions. A factorial experiment based
on a randomized complete block design (RCBD) was conducted at Isfahan University of Technology
between 2014- 2015. Treatments include two levels of intensity and time of winter pruning
(remaining five buds in 4th February and as medium pruning, and remaining two buds in 4th February
and 6th March as heavy pruning), and summer pruning (flower pruning and control), in three
replications. Each replication contained two pots. Data analysis showed that heavy pruning on 4
February increased the number of flowers, flower diameter, the length of the flowering stalk, and the
number of leaves in the flowering stalk. Summer pruning increased the number of flowers in spring
and summer, and also increased the length of the flowering stem and the number of leaves in summer.
Late and heavy pruning on 6th March delayed the flower initiation. Pruning decreased carbohydrate
content in comparison with non-pruned ones. Intensity and time of pruning had not shown a
significant difference in nitrate reductase activity. In addition, heavy pruning improved photosynthesis
efficiency by increasing light penetration in the plant canopy. To sum up, results suggested that heavy
pruning on 4th February was the best time and severity of pruning for the floribunda rose cv Iceberg.
Keywords: Photosynthesis, Rose, Soluble sugar, Summer pruning, Winter pruning.
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