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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
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MgKg") (%) (ds/m)

8.46 4.1 0.73 120 6.2 0.03 13.5 0.9 7.7 oy o9

Clay loam

9y B HgSL s pSojlul

St 539 9 4 5 2l el 55 (ol a3l e elS ok ad) Jald g slaygSl o alojl bk o
A g pSoilal aty ;) ¢ s plul

ol 1 ole () el Gl 55 5 oyt 5l iy ol 39 5 (8 nsheo A5 L5 i, oL gl
Olant il slrasls Jlasi 0o T b ole 28 b 45 sb 0, e 5 6 Sl losl allsz b absls
sokied 050 )T d il SUSiS do )0 w0l i leds Sis ladigs ek digy 5l e oo S S

Cagb, 0o T o Slee alail 5l g ol aniids S Ll Bis gl a5 7)1 S 5l GllS «Sis 5 5059 S
693l gt ()39 G yS ool il a8 5 SIS Jlatwss alewssay 55 S ojll 5l iy ety (elans
Cb)S 18 egaadis a0 Vo sl 950 el VY e s a5 (g plail o plosl 0,5 L +f+ 0V B b s
A (6 S ol lediged Sis (5 (e 9
S O o lgizmo (5303100

039 Sy e g ab Sildp oS e Sl it 5l S an IS el ol oS O o slgie 5,505l sl
ol g cdl an S glaansl B oo ools 1,3 ke Ol 50 dianyd Giad 6y0 J3I8 S 5 e (5 (y)9) S
339) 9= (5 S o3l Lacs s 39 5 0 a8 5 63elS Jlaiws S8 @ Sy mhaw Of el Y ClldS 5l o e

aged 50,5 359 5 e ol y0 g o ools J, 8 ege ki ax 0 Ve gled o el FA o 4 S5y sladiges (olel
(YY) 00,5 awle 5 Jgo,d 5l ool b Sy Ol (o (slgiome laia oo Sis

(30,9) S Ol (g slyme =059 = St 039) [ (el (s = S5 (59)

yva


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 2025-09-16 ]

[ DOR: 20.1001.1.16807154.1399.21.3.8.6 ]

OhlSas 5 Jluf

L e Sll® ]
okl 5o jedaie cpay (VY) wb eolawl (VA9F8) o) SKes g Lutts azdly oss (3g) 5l o Sgn s duo 0 (g S o3lasl gl y
ey GialasT glaads) 5y ;oo T Ly gtids Sl ey S 2 0B (335 505 oS o3l slocs 5l 0,5 /) Gialoj]
S B ax 5 VD gled jo ren gy Sl YT Do 4y g als a8lal ol 4 0ens Ol i e Ve g 88 )8 e
Al 21,8 (CC-501 Jae) (S0 ,iSUl colacs o olSiws 5l oolaiwl b (EC1) adql (S oSl colan o cpl obL o

1o i 00l 8 wgandis 4z 0 Ve e las b g5le o plor o el S o 4 ool sladly) Al o ol 5l am
Aoy o8 ookl Ly g ol 81,8 (BC2) bediges 4395l S iSUl Colon olBislejl (slod 4 ladiges (glod (g,
/EL=(ECI/EC2)x100 W0 (6 ,eS ol lediged Sy s
38 ) ool sl (5 S0 1l

4,58 sleatised 31,8 /0 (F) ad oolaiwl (VAVY) o) Ken g Bates ig, 3l s homiw g zlysesl gl
5 o i inlafl o) a5 sl (e ogle 55y w00 T ol Sebollogilis il oV oly00
G A g 0 Jiie war alel gladyd 4 (g Jslore 5l e ¥ e S il je0 Fee e o diBe ) e D
ot o 53 el S Sy 5 4y 4831 alls Sl sl el e ¥ 5 08 (ol oy il o ¥ LT 4
s e o pla 1 Bigad 38 @5 g 285 15 28T, ool sliinty gk 42,01+ + slos L 5
s oeigas 8 55 5l (sl b L el slodlyd 1 S o & ls5 idien ¥ e 5,5 5 &y B 0
30 (UVI60A Joo) yrogidg mSwl oo ool wl L badiges Ll lade Coled,s i (uSG,5 4l VO LV o
el 31 s il o5 olan) (ol i (sloclile o il slo Jyono 45 (sl b 33 el Y+ yn Job
2 e Slle 28 ol gl o e a8 e 5 S Jolye pl g ab oslital (5 I (sl oy ¥ S

1 Al Wged F5s )5 )3 Joe 9550 e p) Jse? 5l eslainl L g oadiinmss o Il jlages bl
Sl e dan 05 95w X (Bran Sy
115.5
(p5) %505 039
5

Oddan =

by 5 uilusygld 5 Sl
<L) International Plant Efficiency Analyzer ELE olSiwo jl eolaiwl Ly o FV/FmM) 8,15 il jold ol

$loo s gy aido Ve Sue @ 5 Sl atdlbannss Sy (n F0lsr oS 2 50 pokiie (al 4ol (Sl (LSS
S o S 50 (g iwgd (glasye, (gl s 45 i )T sl VE U Y - el s S ol il sols SO LU ol
ASl Al oals (6 uFoslail HeiSE 5L JBlas g all 0e>

70 Jloil maws )0 LSD yse3l Lo wsgs Lo Silie dwslio 5 (A a5es) Statistix l58ls 5 51 eolazwl b lassls 54l5Ts
| s plosl (Y VY ased) Excel 38l 5 gy Jshor g W loged qusy ez A ploc

b
5 led pladl SLis 5 50y 2 ol iSamy 5 9y 395 5 ey 3l ol (Las Lnosls asly g 41528 (slaasms
ghs )2 o2 S PR00D35 ylo s w0 )s S ool s 15 (ol 5 S T (sl Slyime ay) o iy
s Jacie 1 i 355 1 0 Josinn cisg et 5 oibungld i IS ol sloases Jlods 1 2y 5y Jlozo!
(P<0.01) 0 o gime duoyo G Jloix! pelas o aiy
9= Hlend jo ol i o o asld gl ol g ios ols lis (¥ Jeuz) eesls 5 Sls duslie (glaas.s
oanliie (5o il OIAD ) gyl Jlaw 5L Ll Lyt jloss o a5l glis)| Lial3él o 2eS 5 (e silos 1 /25) Lo

Y¥-


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 2025-09-16 ]

[ DOR: 20.1001.1.16807154.1399.21.3.8.6 ]

PR g2 OJ9rd 985 00,0 g e S ST

sless an bomype 2lse plasl 15055 o ity a5 318 (LS (39505 955 5 o (SR p (eS0lee dnlie (sloanss
shls g dlbwcsy a2Ls JoalS oyo Lo 1) (2lon il 5059 (n S 9 992 ()5 YOIBA) 039555 095 sLls 9 (o2 (y9
Jhw 2Ls 5 (2 5 )l Jlo 3L Gl (2 oo g sloled 53 () JS8) s (25 FNE) 039555 095
g Ay ALl hal uyp L oy Dol Gl bl oad oler pladl 55 Gl Coge 995 Sl eoliul (sl
Sl ol slaa sl .l Ll 055 (900 e 4 s (5)l0 Sre Sl 098 shils s Al Sy a3l JulS 0,0
395 I 5 o2 gi e A bgye (plge plasl SCAS (59 (i oS 0lo GLAS (39555 095 5 e iSen
VAR Giars 955 g g AlwcSh 4l ol oo Lo 1) (plon plail S (59 (0 e 9992 (25 V2 IV0) (3958
bomrpe atn) ;50059 (it 45 Sl GLaS (59,58 995 9 (yp RSed p 5eSloe dulile (Slaazect () JS8) Susls (p 5
09 Ay 2Lt Gaal oo e 1) ada ) 50359 (yeS 9992 ()5 YYT20) (39555 955 (g 5 ooy (g e &
Oelee amliie slaases (V JS28) s (o, SVITY) (39,505 955 il 5 by asls ol ajo 5 039555 095
039758 395 g9 9 oo 9 e A bguye 4l 5SS ()9 (s 45 0l GLAS (139558 095 5 e Sen
S Ay 4Ll Sl oy g allwcSy a3 Ll Gial o lojlesd 1) 4l ) i3 (059 (%S 5 352 (5 F17)
sloess dn gy pe diy ) e (s 45 0l GLAS (03955 995 9 (e pp Se el el slaazeis (1 JS8)
AlwSG 2Lt a5 o po slajlod 1) ata ) poe (0 08 5 092 (GuaSe S shen VIBY) (159,05 955 gy 9 (2 (o9
(O JSs) axsls

(Syley obS (sagy o Sy 2 4595 955 5 e Dol Sl (5 Sile aylie =Y Jour
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.
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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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