[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1401.23.3.10.2 ]

Iranian Society for

Horticultural Science
ol ! SLEL pole et

OF1) 00F B OY sl amins ¥ o)l YY als oyl SLEL ()98 5 psle aloe

gy i

S5 g iy SRS 3 il 9 hd (339 5 5T LT Slacdale !
B2 pwgu

Effect of Different Concentrations of Nitrogen, Phosphorus and

Potassium on Growth Indices of Oriental Lily (Lilium spp.) Bulblet

T3 s ol (ool Sgrans 0 Bl b 1125

XKW L2

—
el (5350 6355 438 oy e LaulpS (9,5 pald (o S ojlail e )T sy 5 S5 0 6l
slachle JlelS & Jolis 1S5 52 5 1,85 ez b (Bolas ol jsboas zybo CIB jo )5Sl &0y ciulejl 5o j9laie
slocdile Jold lo)los 0l (g p SN iS5 05, (Bpd Gwgm GloSS g b eslly 5 50d (05950 Al
PSS Ve g YVO N80 el 5 (id p3 oS oo A 9 F0) Jand (id po o S (oo VP2 ) 0 ) (595 Alisa
Sl azlis colo Vo 5l g 0l 009381 gy g e S Jao 4y a5 0,00 glacdale b polie l)ls (slo Joloxs 090 (2]
ey gl ) SIS (9 dda;y 5 (3 wlep pIWl 5 0jg oS olas i o ol (LA gl el (6 S eIl w,
9 Osr Slyiome (nytiar 0 VP A Jolas NIPIK Lo 4 by e gom il 5 Jolone wi ladie o ylinn o5
GRSed )0 S ey e (p il g A 5 Gigr S e S ke A 9 VP lajled )0 ol S S el
VPoihe Cand b yaud 5 (g (iSenp b osalive S o 0 S e Ar g VP Cdale b s 5 4 jAd g ()59
P S S5 JBelS e ( SSgw Sl Eaw 5 (gl plal Sis (g S e G iy Slml el Grizeea
Chale b el 5 3955 Hlesd 50 Zow (9 e 0 (i sladilis gg,0) Cllop ploj jo 5 Jlad wls) al> e
gl G2 VL 50 Lo (0 555 (IS b wdoaalive i p S lee Yo r g A e L pnliy 5 jand g Y0 g VP
s g talejl po aid) Say ey 5 hed (1 polis
ek o 039 1523995 (b9 1S (Jolone oS i gunlS el

£

400
polie 5 Lide oty gdd SFgw b sodls a3 (Liliaceae) o\Llu ywgm o5 5l LIlIUM SPP. sole UL g S
oy, (M) 05800 guina L33 Sy Fn S 0352 s (V) S0 05 (SIS 5 (S 5 Olore 4 a5 Cenl Loy
el ()l udd) o uld (59, SEgus oS5 g (slaBlas sloaald caBles (g9, S gus S5t ol Sy ol o usgun o33
Ll (65950 6355 4daS oy e Lyl 0,5 wal8 o ao 5 ol 4 oyl o, g LSS g 0, sl (V1)
LS plo 5l ol jolie 09mS 4 Cund (53 (o3 Slaate; 995 9 Fos o5 Al s @ il b JlePse bl
0395 g oo a3lid (lalS 53 9550 (Lol (2l8e polie Glyie 4 panliy g H0ud (059 505 (V) W)lo (6 iy Sl

VE AT b QAUVIY sl gl -)

Ol 60,5 s 0,8 ol olils «(g5,9liS 0uSiisls ¢ SLtl pole 09,5 ol Lolinl g giu LS ol cwlil IS gemisls i gay =Y
.(Mmghasemil352@gmail.com) : g =Sl s «Jgtume odims g



mailto:mghasemi1352@gmail.com
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.10.2
https://journal-irshs.ir/article-1-487-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1401.23.3.10.2 ]

Ohan 50,8 Hld) b

w3 (FF) 0yl (185 Jdg)lS 5 SealSyi glassl daetip y Clo 53 5 99500 o 4 obS (sl Sl 5 oo s
9 Sl lai e Jid950 50 S92 g0 ST plo g sSunl) b jiwsid 15 0 ls (ool LLI) S 5 (55,55 e b jiigid
)90 (2l yaie (n s piad (39 5l o (F)) Wil oo Joli | (Joboo 039505 S 5l o0 YO Sgu latig p
o 5155 5 i p giud dadsind (SAlS 5 slasnl aiile JT LS 5 5l ()b i3l sl lalS g cenlolS 5L
Ay Sby phad 3505 Jlo3gu (LS 50 a0l L T 4 Gl LS g 5 b 6550 JEl 5 Ddz (6l oaizen
Olind 1S cdale 58 o Sl jingid S0 Sowe id cale (1) 3yl o ;b a1y 5, Shas g Fam 05l ( Sy
(OY) il anils Lol colled mhaws 5 55 9,90 Sl b g (nslS 4552 5 e il Cesl (Son Jgmogig (Gons

il Lo g 0T ol ringzd e olS slacdled 5l ()l 50 45 Cunsl ol S (slr (59,00 yolie 51 (S porly
oad il laaije) )0 ohg 4 5 Jobw (ulel 10 (sjaml 00l @olati lgie @ praslly (alST (28 .(VY) 0o (A5 (650
3590 0l 33 sl ol 53 39250 el 3l I ST wlS wd) anld )0 Johe G0 S g anwgs anlB (YY) cul
Sglie slasial 2 )0 mely paie (F) 013 5925 oS 0 03 12 50 bage,59 9 remiliy G (2355 sl alaily (S
30 G i paly (YY) o)l Gl o2l 0ad 4 Sy 5l 0B g (g riwsid slge Jlal g atwlis 4 il Lo wibe
Sl 4 g lge JU il 5 CO2 o 9 S mhaw jaslh 5 ) pelitas Gl el (92 o)l Jiagid
(FO) 00,5 0 Sy

S ;0 K20 p,53LS Yo v 9 P205 5,55LS YA+ )39, p,55LS V- I L. longiflorum o5, sl 1S5 0] 50
el 5 y0d (59,8 (SlaosS alizes ahaw aS Wisls lis (B +) o] Ken g Varshney « ciwghy ,o (YA) g8 oo oolazul
5 S ol EalS & e s ad e 50 (el WS ie 5 Sl (bl g 45590 SEg 0B 40 (s BB S
03ls GLES Elite 03, (g 13 (ayeyte )8 e g T Ve OV e) (950 o Jlozr 1 (o) bl (g, 00, B3
Lo yo gm0 5 0eKim g adlo p otk g 0d wdsi (5905 @eyie 2 )5 Ve Jlasd ;0 S gm Slasl 0 i &5 0
2 NPK (slasss” ilien (slacems 138 gz 50 (V) o)lSen 5 (ks (FY) 392 (39,55 @operie 2 05 ¥ o &
A 50 piie el g yaed Jlade g Sl (5950 e (5395 slajled )3 a5 (ng)ls 45590 WY Fgw b Slaasls
OLES 7 oy o)y eis)S Sl (e Jolowo 1 (6 yion peliy 9 500d ke &5 plaggw wisls (las il ad S
BVFe and p, 50l 00 B Fe 59,8 p, 8ok V0 BT polae al¥ Fow adsi j0.000,5 oy (655,50 ojlail g wisls
5,505 5355 Lo Sledol ulasl py (YY) ol o sl HUSa 45 maedS 8 5lS VYo b)) e 5 sl p,55kS V0
alllas Conl (S5 lg Ol pl 5o eolitial 3,50 Glaggm aSalar azsi bg o)l 352y (8155 Eom wgi jslaie 4 g 4355
AleolS Gl IS adss sl oolinl 350 40355 Jgo 8 bl 2 GralesT ol o polite (e a0 )l5 Cmnl Ly £5050 0
PN (S 68, (B8 g SE g 05 Sty p a3 Jslre pliy 5 jand (Fs s alize laglacdile
L85 1B oy S0

Ligy g o190

ool B o o yeSlE Ojgon Gledol plivl Blas ol 750 sliwg, 5o @8ly Sud Glul GRS o il

S g 53, 5 B (e So g 5| ol ol F Lol el aoly o 5 LSS o b ol oS b,
35 S iken VP 5 1) i hlie lacle iKany Jol o lad 28 ool OIS S5 18, 5,5 g
otlnst 510358 1 oolisl 5 32 (il o p S sbea ¥+ 0 5 VYO 004 ks 5 (il 3 oS o A 5 F) i (2]
J9a3) o a3 oolaiwl 0,90 o e sl Joloe cal gl (Y Jaa) o oole] NIPIK (slacanns &) goas cilisee
alizes molio 510,565 9 (MgSOs, TH20) (v e (CA(NO3)2) ol Jolis B pan yy olie plu cdale o ol ais ()
»ie «(ZnSOs, 2H:0) (55, (FEEDDHA) (2l Joli (B paseS jolic g yid 5 p S Lo 02/AF 4 ¥F N0 iy a

Candy Club -

Of-


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.10.2
https://journal-irshs.ir/article-1-487-en.html

[ Downloaded from journal-irshs.ir on 2025-07-09 ]

[ DOR: 20.1001.1.16807154.1401.23.3.10.2 ]

o poeelly g piud oy gy Cilizio slocile ]

5 Y ¥ ] 10 XD a5 4 (NazMog, 2H20) aulse 5 (CUSO4, 5H20) o (HaBO3) 3 «(MnSOs, H0)
G /% 59 9 oo A B F dgan (had 4y clgiSy (gladl sloSS 5w VWAA Lo olo 0l )5 0 090 2t 10 6,8 Juo /o)
aBeal ply dw poe b ddBs 00pl Soe e 0 ¥ clale b e 257,650 SE g olo5058 5l ey 0,5 /A
oSS g yuages 230 200 pus gguandis a2 10 B-T Gloo b ails0 s )0 0lo g0 Do b g boglors cogb o Can oS8T oY
o) CarsS5ST ¥y gt o el Yo e 5 Ve oy FO Jsb 4 iSe) sl (Sedly slode
VALY i slos TYEY 5o, slos Laylyis b ailedS 1o g wiods ansls ciysy 50 50 e ol 10 alols b g (B0 F v o
Jb9o sl @) ilelosS Sgo 4 08i5 (S gl 5 5l ey 8)T 18 00 OEOD e Cush 5 gedes a2y
o S5 bty w4 (gu b (Ol 50 olee 50 59, S0 g bl ) aily; Syge 4 g skl b o s lulegS
a0 s oS 09,9 51 G 9 S 99,5 oMl 9,5) alesl 0)90 (Ll )0 ol el (B)L o (6l 52 VIO 350) 09
g B8 ) 5 (2lep plal s g 5 09 oS gl (S p sl (Soelsd 50 slaasls (Sl g olo V- (S
S by 5 saed (e polie 5 (o atnlis Glyime 5 S S W8 g J39,lS lytme) (Suslsiied (Eoe 03
a5 o3l
Al > ey (G ol plol al>ye g0 0 9 (Y+) Lichtenthaler & Wellburn g, L S 5 L35 IS slgioms (5 0565
el ol yon LSy (2m jo5 00 05 b oS (Si 0,90 wdle £9,8 5l (65500 9 wogy JUad wl;y Sl )0 el ples a5

1 dwlre Wged 5 (59 o5 g eSS ke e 2 U5 9D c@ Jd9)IS Jlade o5 slage Bl eslitul b culed o
Chl a (mg g fw) = (12.21xA663)-(2.81xA646)x \V//1000xW
Chi b (mg g fw) = (20.13xA646) -(5.03xA663)x V/1000xW/
Chl T = (mg g* fw) = chla+ chlb

el S &igei 035 (539 plp W g il o2 2l V saS

Oogmadas 4230 A0 )3 00 05) e 035 Aigad 3l ) 10 ek 0 (e gl 09551 By, A Jolome 0B e
g9 Foee 0 a880 Ve Sl 4y e g e do 0 A ol 2 L Ve L (Lo 31 codlad CiBgs (gl aiBs £+ ow @
gl el Gy oads (ptias (ble 5 0 g pslaaz Jolome slaaid (6 Sojlail sl (e 5, Jslomo 0 Sos il aids 5o
Vo oy 1Y 58,5 ) ol 05T el e ¥ i, 3 il e oS 5 L s
diged s § 65 (g 4z )3 Ve 0) 0,5 Ol plos ;0 adi8o Ve Do a5 03938 (0,00 20,0 YT S il g
RS 0D oxilyS agidgiSinl olliws b egll FYO zge Jsb yo (2l K5y 0da bl yo el e f (65, Sy
20,8 S JalS el iSs Sy adsi 9,58l e b Slej b p S oo A Jgill b giints )b aiz 5l ey Canctias
loo ;0 diB Vo Giae 4 ldiges ol aBlol auoyo OY SIS 5 ol i) Je £10 g Jlaie O ) Lo 0 T 4 e
L ojlas o g 5185 0)kgo 1y Jae ol ol 6yl oz a2y G5 5 Sskyle s 9 SIS (gl 4250 Sho
3, lsliw] loged jloslaiwl b aid jlade 21,0 09 Jolowe wid (5,05 ojlail ancss >l e pliads oaily o oo Voo a4y jlads
(X5 D) A s

u,.uLc)] o oolaiul S99 u] 4.5).7u C.sL..s -\ Jsb

Table 1. Analysis of water used in the experiment.
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co HCOs Ca Mg Cj A
meq I meq I meq I meq I P Ec
(ds m)
1.1 2.2 2.2 1.1 7.2 0.53
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Table 2. Fertilizers used to prepare 1000 liters of nutrient solution with different concentrations of nitrogen,
phosphorus and potassium in different treatments.

T Lb;w t = S e L oedS ol P9 oo Dl g P2 e il 2 ool
reatments MLJ MLJ Slas Yara- o o N Slas
NPKY kNO;  KpSOs  KH2PO,  Ca(NOs) MQS%;HZO Mg(NO(g)Z'GHZO [NH4]HPO4
mg L™ () () (9) () (9)
100:40:150 39.428  32.543 52.729 157.895 69.98 0 0
100:40:225 39.428  89.37 52.729 157.895 69.98 0 0
100:40:300 0  166.804  52.729 157.895 21.832 50.078 0
160:40:150 0 66.521 52.729 159.309 0 75.939 0
160:40:2225 0  116.663  52.729 159.309 0 75.939 0
160:40:300 0  166.804  52.729 159.309 0 75.939 0
100:80:150 0 32759 105457  157.823 19.193 52.823 0
100:80:225 0 82901 105457  157.823 19.193 52.823 0
100:80:300 0  133.042 105457  157.823 19.193 52.823 0
160:80:150  46.656 0 95.21 161.983 69.98 0 6.797
160:80:225 58.989 32.066 105457  157.823 69.98 0 0
160:80:300 58.989 82.207 105457  157.823 69.98 0 0
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Table 3. Effect of nitrogen, phosphorus and potassium interaction on morphological growth indices of Oriental
lily ‘Candy Club’.

) sla el u)f\lﬁ ):;5 K
Growth Indices mg LY mg LY (mg L™
150 225 300
100 40 i 1.1ef 15cf
Sy olaas 80 1.3d-f 1.4c-f 1.6¢-f
Leaf No. 160 40 1.6¢c-e 1.7cd 1.8c-f
80 2c 3b 4.4a
100 40 0.6h 0.61h 0.98g
&l el 3 o3 80 1.17fg 1.20e-g 1.21e-g
Shoot dry weight (g) 160 40 1.49% 1.51d 2.04d
80 4.06c 5.41b 6.5a
o 100 40 0.24i 0.39hi 0.55gh
105 80 1.53d 1.77de 1.94d
Root fresh weight 40 0.79fg 0.83f 0.97f
@) 160 80 4.05¢ 4.34b 5.54a
. 40 0.105h 0.16hg 0.25fg
Aoy SiS 03 100 80 045c-e  0.50cd 0.53¢
Root dry weight 160 40 0.38ef 0.39de 0.33¢f
© 80 0.73b 0.85a 0.93a

el Sl 503 duoy0 B Jleiml mhans j0 o me BN 545 Silo a5t g loylans 10 aslie slacd,> T
+ Similar letters in rows and columns indicate no significant difference at5% probability level of Duncan's test.
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Fig. 1. Effect of interaction of different concentrations of nitrogen and phosphorus on leaf area indices (top, left),
shoot dry weight (top, right), bulb fresh weight (down, right) and diameter (down, left) of Oriental lily
‘Candy Club’. Similar letters in the columns indicate no significant difference at 5% probability level of
Duncan's test.
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Fig. 2. Effect of nitrogen and potassium interaction on shoot dry weight (left) and bulb fresh weight (right) of
Oriental lily ‘Candy Club’. Similar letters in the columns indicate no significant difference at 87 probability
level ofDuncan's test.
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Fig. 3. Effect of phosphorus and potassium interaction on bulb fresh weight of Oriental lily ‘Candy Club’. Similar
letters in the columns indicate no significant difference at 87 probability level ofDuncan's test.
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Fig. 4. Effect nitrogen and phosphorus interaction on total chlorophyll content in the growth stage of Oriental lily
‘Candy Club’. Similar letters in columns indicate no significant difference at 5% probability level of
Duncan's test.
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Fig. 6. Effect of nitrogen (left) and phosphorus (right) concentrations in nutrient solution on the nitrogen,
phosphorus and potassium content of Oriental lily ‘Candy Club’ Leaves. Columns of the same color with
the same letter have no difference in 5% level of Duncan's test.
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Fig. 7. Effect nitrogen and phosphorus interaction (right) and potassium concentration (left) in nutrient solution
on the potassium content of Oriental lily ‘Candy Club’ leaves. Columns with the same letter have no
difference in the 5% level of Duncan’s test.
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Effect of Different Concentrations of Nitrogen, Phosphorus and
Potassium on Growth Indices of Oriental Lily Bulblet

Z. Zarifianfard, M. Ghasemi Ghehsareh*, R. Barzegar?

Bulblets require suitabale environmental conditions and particularly fertilization to obtain
flower size. For this purpose, in a CRD-based factorial experiment with four replications and
6 plants per replication, the effect of different concentrations of nitrogen, phosphorus and
potassium on the growth of oriental lily bulbs of cultivar ‘Candy club’ was investigated.
Treatments included different concentrations of nitrogen (100 and 160 mg L), phosphorus (40
and 80 mg L) and potassium (150, 225 and 300 mg L™1). Solutions containing elements with
the desired concentrations were added to the hydroponic culture medium and after 10 months,
growth indices were measured. The results showed that the highest number of leaves, shoot
fresh weight, root fresh and dry weight, leaf potassium content and amount of soluble sugar and
starch of bulbs were related to N: P: K treatment equal to 160: 80: 300. The highest leaf nitrogen
content was observed in 160 mg L™ treatment, the highest leaf phosphorus content in 80 mg L~
! phosphorus treatment and the highest leaf potassium content was observed in the interaction
of nitrogen and phosphorus with concentrations of 160 and 80 mg L, respectively. The
interaction of nitrogen and phosphorus with a ratio of 160: 80 also caused the highest leaf area,
shoot dry weight, bulb fresh weight, bulb diameter, chlorophyll content of the leaf at the active
growth stage and at harvest time (onset of dormancy symptoms). The highest bulb weight was
observed in nitrogen and potassium treatments with concentrations of 160 and 300 and
phosphorus and potassium with concentrations of 80 and 300 mg L, respectively. In general,
the largest bulbs were produced at the highest levels of nitrogen, phosphorus and potassium
used in the experiment.
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1. M.Sc. Student and Assistant Professors, Assistant Professor, Department of Horticulture, Faculty of Agriculture,
Shahrekord University, Shahrekord, Iran, respectively.
* Corresponding Author, Email: (mghasemil352@gmail.com).



mailto:mghasemi1352@gmail.comنویسنده
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.10.2
https://journal-irshs.ir/article-1-487-en.html
http://www.tcpdf.org

