[ Downloaded from journal-irshs.ir on 2025-11-09 ]

[ DOR: 20.1001.1.16807154.1399.21.3.8.6 ]

OYR) YFE LYYV gloamin ¥ o)leis Y alz ol nl SLel 528 5 psle alne
g allas

iranian Society for\,
Horticultural Science

Q! pilebly pple cpamil

9595089 38 ST 39 B ¢ 4593 995 8 3,15 g i sp Sl Wil
"&by ol K9 598gd 490

Effects of Pruning Intensity and Nitrogenous Fertilizer on Some
Physiological and Morphological Characteristics of Rosmarinus
officinalis
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Table 1. The characteristics of the soil used in the experiment

ol P 89, iy Shd 0395 Sal Cob———— anal S cdl

Fe Mn Zn K P N Js Lime (CaCO3) oSl pH Texture
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Table 2. Effect of pruning intensity and nitrogenous fertilizer on morphological parameters of rosemary.
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Treatments Stem S &lsa plal Root Ay Sas Root Root s
growth Shoot fresh  Shoot dry freshwt Root dry length vol. No. of
(cm) wt (g) wt (g) ® wt (g) (cm) mm3)  pranches
o &Y
Pruning
(s Oye) aals 10.96 ® 20.602 7.972 15.142 3.342 38.96 4.782 12.50 e
control
Sl Jlo hai o ye 7.03° 15.79° 5.74° 10.07° 2.23% 37.28° 3.58" 17.78 #
Half of current-year prune
Sl Jlo JelS oy 7.09° 11.63¢ 4.07¢ 6.23¢ 1.30¢ 4582 1.52¢ 15.27®

Complete pruning of
current -year
oSS s o y2 6.08 ¢ 8.534 2.894 3.254 0.81 4228 ® 1.25¢ 12.96 b¢

Half one-year-old prune

Aoy oS oy 5.85¢ 5.05¢ 2.714 3.894 0.784 4337 0.304 10.75¢
Complete pruning one-

year-old

3¢5 mhaw

fertilizer

0MgKg' 7.47% 10.43° 3.76° 10.522 2.232 45.31¢* 3452 13.98%
300 Mg Kg'! 7.332 14.212 5.59¢ 491" 1.15° 37.78° 1.12° 13.732

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.
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Table3. Effect of pruning intensity and nitrogenous fertilizer on physiological parameters of rosemary.
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Treatments Fluorescence RWC (%) EL (%) Proline (umol. g™
chlorophyll

o ey

Pruning

(Loy2 (9 ol 0.8162 60.06° 16.31° 0.147¢

control

Gz Jls chas o yp 0.811% 78.702 16.36° 0.152¢

Half of current —year prune

Sz Jlo oS uyn 0.811% 75.882 18.31° 0.148¢

Complete pruning of current -year

Sy has o yp 0.754° 82.992 23.36% 0.170°

Half one-year-old prune

WSy JolS o pn 0.713° 78.932 25.53% 0.2402

Complete pruning one-year-old

o55 Gla.w

fertilizer

0MgKg' 0.781% 71.28° 21.022 0.150°

300 Mg Kg'! 0.7802 79.34* 18.93 0.200°

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD
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Fig.1. Effect of pruning intensity and nitrogenous fertilizer on shoot fresh and dry weight, root fresh and dry weight and root
volume of rosemary. In each row and within each factor, means followed by a same letter are not significantly
different according to LSD’s test at 0.05.1/2 current year: Half of current-year prune, current-year: Complete pruning
of current-year, 1/2 one-year-old: Half one-year-old prune, one-year-old: Complete pruning one-year-old.
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Fig. 2. Effect of pruning intensity and nitrogenous fertilizer on relative water content (RWC) and proline of rosemary. In
each row and within each factor, means followed by a same letter are not significantly different according to LSD’s
test at 0.05. 1/2 current year: Half of current-year prune, current-year: Complete pruning of current-year, 1/2 one-
year-old: Half one-year-old prune, one-year-old: Complete pruning one-year-old.

S )l oS 4 Gl Silie (55l oS (relgymy e 5 S o (oo gy 50 955 5 o GiSen  -Y IS

9 SR

Sl eS g (G e el lass po ole i (b 3 (Jsb wl) e o i (e Gl leazes ol
3 o Jl 5L i e 55 il 5L et ity i ot Al 5L JulS st o 3 s
e oy L Sile daglie Jgaz 5l ol sloazests gab b ooyl allocSy a5l JolS oy 1o las o a8
oalS polie ol oo Sand Gl L g 0l svmlie wald less )3 4ty 5 (2lep plal K23 5 5059 5 At ) o2
DSy e g Jsb (SAS gy RS g alse el S g e (IRl carge ()39 095 5l eolinl 2Ly
s ol Bl ol i 9 Dlauegs S AT 048 co wgmme oL colaiwl LB 5153 &dly s 55 5 oo ahad oS glasls
05 oo Sygmo 1 50 GlAEL a5 4 (523g] poualS GAY ¢ yp ploul b amo o malS ol sl ) olS LUl
g Pinkard Lawgs oo ol (iol5 8l L glas )l juals (Y +) o)ls W}*‘L‘ L ol aS 0gd e 0y Oyl
Oy (SKeSz g orp 55l Sdillae gl (ol leazi b aS (TV) Conload 5135 oginddT ol (55, ol Sen
zl v jas cdl ol GralS o o)l ld ol Bl g agaid o ye el Dglate it ladisS (o suse
iy L (19) 00,5 so 09050 a5 aidl halS Lol jaimg S 0,53 Coledyd 5 95 ge ol Fiwgid il g by,
1 gl i B L 19) 05 o 555l (ol g 03, ) gl g Laash (T 30,90 s oK
Selalie cloediiS B yme e Loy bl b (TF) oy o Lialiél ole slaadls i, 5 00,5 o i olenl Cudlé
oL mls laidn S 4 bl S 05 > Bl (uizen g Lgdoe oalio p2d Glall nng S 4l o oS
o (F) Ngd g0 dmuz Slao L Ll da gl G A 50 S9750 Sl 0en5,S (nlpli wili oo 2l 35 S oo
S ol 0 iz slaabL LS5 5 8,5 o g, 4 el el B8 s Ll Sy sboul b
Bougainvillea o5 ;o basli JolS Lo,o L aS ais S 5155 o8 5 cpallcams .(V)) 9,5 o0 &0 55 SYsb
Al ole pladl Stz g 45058 45 oo Liad iagh cnl Gledses (Vo) cunl a8l als ao o £ sl 505
OBl ojls e oS oS jo o)) Ken g Hou (gloasi b oS cowl azdl ol o lej 5o (59,55 965 5l eolasul
U i ailaie 5 S5 i o Ll sloa, ot b 5055 bl oS (i o b o o8 sl ol
L4 cenl aalds Jlos 4 bgje ady; S g 5059 niion 300 Ol p3l> gl (slade (10) o)ls 4y,
o 59y 995 8,15 a5 ams o lis o yiaghy slaases (V)) o)l cdllas 5, 0lS 0 (VYWAY) 5 )8 sloass
Joe 5 855 L g o)l (SasSlyy ogos a4y ady ) 0y (V1) sl oo (RalS aly; 0l 5 99,5 oo (2l plail 0l ) S
(V) QS il Ay 09 990 Sl (2 Bl lasad Gulply 3)ls (Sas aSLL oo

YFf


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.8.6
http://journal-irshs.ir/article-1-415-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-09 ]

[ DOR: 20.1001.1.16807154.1399.21.3.8.6 ]

PR g2 OJ9rd 985 00,0 g e S ST

Seigle b s S 29
O o Glgizma Jlaiie g alS uilo,gls Ldg IS lade Loyl Dol ol b as olo ylis ool 4320 slaass
L el oy Sy 455 G o 9 (ool g A5 e o a3l I3l iy 5 5 el 5
LS 14 S a2 o0 Fy sl 65 (STl (V) s oo Hlis 1) (6,85 (S ol oasay a5 el <A I eSS Al
20 Sy oS Jler cdgals uye 50 (V0) S solitl 1 5l siwgid (0 atlen b oS e iz 1) 455 5l (658 (655
OlalS 1o 8 Ol s sy (F) ol 4l alS uilosygls L8g IS lade azel (o i8S 18 (63 il (om0
o2 9 ol ol calls Jatropha curcas o3 o ), Ken 3 Ghosh gloass b a5 el aisl ialS e e

055 B man (ial33l (YY) WSl (i Hmln e by g ools ccws s ian o i 3, e sl Jds o
Otl38l g Lavatisyy ol Jlade Gal8l Gk 5l (50 cuils Sy 0T (s Casby  sylosine g St 53 (g
S g ‘) ol_:f ‘5_»4.) u_a}!o) Q] Aoniiyd g 0% 4_»..>L‘:‘ W—"")L’ﬁ"ﬁf .Ia.,.o}: u—‘ prevee) u.x> MQLJ 6“"‘}[;’. o)‘%o Colns
355 8, LS L alal oS a4 oo g i Gl eaias lid Wilgs so (Sgn et g ol Jlade (il (V) iy oo
bl i85 gy aden il aial (glaa ol Glaisle jo oy5g, 0 a8 ol ol adl il g Jlade (g s
ol (59, ) )LKen g Bagchi glaa oo Ly aS cwl azdl iolidl ol i ol cpaic sl Bpa o il 81 L ca dls
(7)o s Cdllas S gl

S ISlS oy

Glojloss )3 (Hy o5 eamlin (59,55 965 )l 5 AllaSt a3l LolS' uyo s o (SauSas s s (n i
Sl gaalol g damme 0dy o (B Dad s sdwlin SaSis gl Jle asle JolS g cand oy oy e
6090 o A uyd § g pliawl oLS jo a5 w5 L Cavazos g Aldon « eyl j0 sl $ie sl LS
G S L g sl e LS 0 a5 S 0 o)l Cdilhae pols iegd leazl b aS (V) canl sad ol iy
ol Dglaze alizre gladassS ;o daome Al oSz g w2 £ 45,0 (V) Gl 00,8 lolis 5w, iolidl cely
) 55,5 o S 5 s, Ko 5 il ol o Jolate Sl o bli s

S 3 AR

Gl Jlw a3Ls Geal uyp S S5 o b ez sbml Gl syl oS 0 Salejl ol slaasdly 4 4z g b

59y 995 0 5 LS ol pad an Al S 4Bl JolS uyp g oSy asls chal uoyp ol canlin (459,500 955 b ol pon
L g el a8 )5 bl JlalS & jgoas Gtolej] ol 00,5 oo (0o )0 YVIVY 5 00 )0 OOIDD ol 5 4) (o S 4 pomie

aeyye bl 5o Ginlal cnl 0ige ol 0339555 355 Sl 5 oym 4 GlalS STy aeome Ly 5l 4 s
29l pll 5 dlosizr )b, (LS 55, ezes 5

References &b

e

1. Aldon, E.F. and J. Rafael Cavazos Doria. 1996. Growing and harvesting fourwing saltbush (Atriplex
canescens) under saline condition. In Wild Land Shrub and Arid Land Restoration Symposium:
Proceedings. DIANE Publishing. 299p.

2.Bagchi, T.B., P. Sukul, and B. Ghosh. 2008. Biochemical changes during off-season flowering in guava
(Psidium guajava L.) induced by bending and pruning. J. Trop. Agr. 46:64-66.16.

3. Baghestani Meybodi, N., S., Rahbar, M., Shamszadeh and M., Rahbar. 2003. The effect of several pruning
methods on the growth and vigor of old hand-planted-Haloxylon with two different density levels in Yazd.
Final report of the research project of Yazd Agricultural and Natural Resources Research Center. 46 p. (In
Persian).

4. Bates, L.S., R.P. Waldren, and 1.D. Teare. 1973. Rapid determination of free prolin for water stress studies.
Plant Soil. 39: 205-207.

5. Bown, D. 1995. Encyclopedia of Herbs and Their Uses. Dorling Kindersley, London.448p.

6. Calatayud, A., D. Roca, E. Gorbe and P.F. Marti'nez. 2007. Light acclimation in rose (Rosa hybrida cv.
Grand Gala) leaves after pruning: effects on chlorophyll a fluorescence, nitrate reductase, ammonium and
carbohydrates. Sci. Hort. 111: 152—159.

Atriplex canescens -Y Psidium guajava -\

Y¥o


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.8.6
http://journal-irshs.ir/article-1-415-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-09 ]

[ DOR: 20.1001.1.16807154.1399.21.3.8.6 ]

Ohlas 5 v/

7. Clair-Maczulajulajtys, D., I. LeDisquet and G. Bory. 1999. Pruning stress: Changes in the tree physiology and

their effects on the tree health. Int. Symp. Urban Tree Health. 496: 317-324.

8- Cowan, A. 2002. Principles, Practice and specification for Tree Pruning. J. Forestry April. 96: 131-137.
9. Dolezal, R.J. 2002. The Complete Guide to Choosing Land Scape Plants. Creative Publishing International.

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Minne sota. USA. 402p. 1. Etemadi, N. and A. Abzal. 2006. Training and pruning of apple and pear trees,
(translation), first edition. University Jahad Publication. Isfahan University of Technology. 179 p. (In
Persian).

Etemadi, N. and A. Abzal. 2006. Training and pruning of apple and pear trees, (translation), first edition.
University Jahad Publication. Isfahan University of Technology. 179 p. (In Persian).

Farrokhpour, M. 2015. Effect of intensity and time of pruning on quantity and quality of Floribanda rose
flowers. Master Thesis in Horticulture. Isfahan University of Technology. 51 p. (In Persian).

Ghosh, A., J. Chikara, and D.R. Chaudhary. 2011. Diminution of economic yield as affected by pruning and
chemical manipulation of Jatropha curcas L. Biom. Bioen.. 35: 1021-1029.

Harris, R.W. 1992. Root-shoot ratios. J. Arb. 18: 39-42.

Holechek, J.L., R.D. Pieper, and C.H. Herbel. 1995. Range Management, Principles and Practices . rentice
Hall Upper Saddle River. NewlJersey. 526p.

Hou, M.,Q. Jin, X.Wu, Y.Yao, and Z. Zhang. 2016. Impact of top-pruning time on the fertilizer N use
efficiency of flue-cured tobacco as assessed by 15N tracing technique, Arc. Agron. Soil Sci. 13: 1-12.

Li, K.T., and A.N. Lakso. 2004. Photosynthetic characteristics of apple spur leaves after summer pruning to
improve exposure to light. Hort. Sci. 39: 969-972.

Lutts, S. and J. Bouharmont. 1996. NaCl-induced senescence in leaves of rice (Oryza sativa L.) cultivars
differing in salinity resistance. Ann. Bot. 78: 389-398.

Maurin, V. and A. Desrocher. 2013. Physiological and growth response to pruning season and intensity of
hybrid popalar. Forest Ecol. Manage. 304: 399-406.

Maxwell, K. and G.N. Johnson. 2000. Chlorophyll fluorescence a practical guide. J. Exp. Bot. 51: 659—668.
Mirseyed Hoseini, H. A., Fathi Gerdelidani, M. Kohestani and M. R. Bihamta. 2017. Effect of CO,
concentration and soil nitrogen availability on physiological and growth indices of wheat. Iranian Journal
of Soil and water Research. 49: 767-779 (In Persian).

Mohamed W.A.M Abd-Elhakim Y.M. Farouk S.M. 2016. Protective effects of ethanolic extract of rosemary
against lead-induced hepato-renal damage in rabbits. Exp. Toxicol Pathol. 68:451-461.

Muiioz-Huerta R.F., R.G. Guevara-Gonzalez, L.M. Contreras-Medina, 1. Torres-Pacheco, J. Prado-Olivarez
and R.V. Ocampo-Velazquez. 2013. A Review of methods for sensing the nitrogen status in plants:
Advantages, Disadvantages and Recent Advances. Sensors.13: 10823-10843.

Nazari. F. 2017.The effect of two times rejuvenation pruning on vegetative and reproductive of four cut
rose (Rosa hybrida L.) cultivars under soilless culture. J. Plant Res. 30: 3 (In Persian).

Omidbaigi, R. 2010. Production and Processing of Medicinal Plants. Astane Ghodse Razavi Publication,
Mashhad. 348 P (In Persian).

Osmond, C.B. 1994. What is photoinhibition? Same insights from comparisons of shade and sun plants. In:
Baker, N.R., and J.R.Bowyer, (Eds.), Photoinhibition of Photosynthesis. From Molecular Mechanisms to
Field. BIOS Scientific Publisher. Oxford. UK. 496p.

Pandey, A., and J. Srivastava. 2003. A note on the effect of size of corm on the sprouting and flowering of
saffron. J. Sci. Hort. 85: 211-221.

Pinkard, E.A. 2002. Effects of pattern and severity of pruning on groeth and branch development of pre-
canopy closure Eucaliptus nitens. Forest Ecol. Mango. 157: 217-230.

Pohio, K.E., HM. Wallace, R.F. Peters, T.E. Smith and S.J. Trueman. 2005. Cuttings of Wollemi pine
tolerate moderate photoinhibition and remain highly capable of root formation. Trees Struc. Func. 19: 587—
595.

Ram, D., M. Ram, and R. Singh. 2006. Optimization of water and nitrogen application to menthol mint
(Mentha arvensis L.) through sugarcane trash mulch in a sandy loam soil of semi-arid subtropical climate.
Biores. Technol. 97: 886-893.

Saifuddin, M., A.B.M.S. Hossain, N. Osman, M.A. Sattar, k. M. Moneruzzaman, and M.I. Jahirul. 2010.
Pruning impacts on shoot-root-growth, biochemical and physiological changes of Bouganvillea glabra.
Aust. J. Crop Sci. 4: 530-537.

Tounekti, T., A. M. Vadel, M. Ofate, H. Khemira, and S. Munné-Bosch. 2011. Salt-induced oxidative stress
in rosemary plants: Damage or protection? Environmen. Exp. Bot. 71: 298-305.

Turner, N.C. 1981. Techniques and experimental approaches for the measurement of plant ater status. Plant
Soil. 58: 339-366.

Zamani, N., N. Etemadi and A. Mohammadkhani. 2016. The effect of Paclobutrazol and Trinexapac-ethyl
on morphological and physiological characteristics of Rosmari (Rosmarinus officinalis) and Thuja (Thuja
orientalis “Morgan”) as two hedging plants. Iranian Journal of Horticultural Science. 47: 511-519 (In
Persian).

Y¥5


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.8.6
http://journal-irshs.ir/article-1-415-fa.html

[ Downloaded from journal-irshs.ir on 2025-11-09 ]

[ DOR: 20.1001.1.16807154.1399.21.3.8.6 ]

Iranian Journal of Horticultural Science and Technology 21 (2): 237 - 246 (2020)
Research article

Effects of Pruning Intensity and Nitrogenous Fertilizer on Some
Physiological and Morphological Characteristics of Rosmarinus
officinalis

M. Abdal, N. Etemadi*, A. Yousefi Basiri, Y. Abdollahi, Z. Khodabakhsh!

Correct pruning is one of the most important factors in growing plants particularly trees
and shrubs, in the landscape. The present study was conducted to assess the effects of pruning
intensity and nitrogenous fertilizer on physiological and morphological characteristics and
wilting percentage in rosemary plant. A factorial experiment was arranged in a completely
randomized design with five levels of pruning (no pruning, half of current —year branch
prune, complete pruning of current-year branch, half one-year-old branch prune and complete
pruning one-year old branch) and two levels of nitrogenous fertilizer (0 and 200 kg.ha!) with
three replications. For this purpose used 18-month-old rosemary cuttings grown in the
greenhouse. Stem growth was measured during six months. Number of lateral branches, root
and shoot fresh and dry weights, root volume and length, chlorophyll fluorescence, relative
water content (RWC), ion leakage (EL) and proline were evaluated. The growth of rosemary
plants was reduced with increased pruning intensity and fresh and dry weight of shoot and
number of lateral shoots were increased with useing nitrogenous fertilizer.With increased
pruning intensity, RWC, ion leakage percentage and proline content were increased and
chlorophyll fluorescence decreased. RWC and proline were increased with the application of
nitrogenous fertilizer. The highest wilting percentage (77.77%) of plants was observed in
complete pruning of one-year old branch with nitrogen fertilizer.

Keywords: Chlorophyll fluorescence, Nitrogenous fertilizer, Pruning, Rosemary, Wilting.
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