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ABSTRACT

This research was carried out with the aim of investigating the effect of different levels of chemical fertilizers on
vegetative and ornamental characteristics of wild species of colchicum (Colchicum kotschyi Boiss). For this purpose,
a pot factorial experiment was conducted based on completely randomized design with three replications including
three levels of nitrogen (N= 0, 60, 120 kg ha™) three levels of phosphorus (P= 0, 30 and 60 kg ha™) and three levels
of potassium (K= 0, 40 and 80 kg ha™) at Ferdowsi University of Mashhad during 2015-2016. Studied traits was
included leaf number and area, leaf fresh and dry weight, chlorophyll a, b and carotenoids, number of flowers and
flower diameter, and length, diameter and fresh and dry weights of the corms. Results of interaction effects of
nitrogen, phosphorus and potassium levels showed that the highest number of flowers, leaf number, fresh and dry
weights and corrn diameter was obtained in 60:60:40 kg ha™ of NxPxK, respectively. The highest flower diameter,
chlorophylls and carotenoids were obtained in treatments of 60:60:80 kg ha™ from NxPxK, respectively. Overall,
results indicated that the application of moderate levels of N, K and P improved most vegetative and ornamental traits
in C. kotschyi Boiss. More research on ornamental aspects and efforts to preserve, domestication and propagation of
native species of colchicum, can lead to the sustainable use of this ornamental plant in landspace.
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Table 1. Physiochemical properties of the soil used in the experiment

. Sand Clay Silt N P Fe  Zn Mn EC pH Bulk density
soll exure @) (mgkg) (Esm’) (gem?)
Sandy loam 43 28 29 0.07 9.1 23 34 28 1.2 7.2 1.46




SISV OUN LIPS C B P SE g NP I g i J LGP T ¥y

Jol> G595 955 9 )15 pas jles )5 358 Slao =W
2 had Gt goba Sl ) (T Jga2) 08 3 O30 hhisee Slao (gl il ly 4520 @l
Oty 45 3w oo lid alejl 390 Dlaw polie Sl bl ol el ol 05,51 ¥ Jga> 4o
Jesd a4 bgipe oy 9550 Slis ples o polie Slasd ey Dlao (slod 3955 955 jled ool
3 polie (S g g yaud S y5 0 SELS 2 ed e oole Sl Grizen Sg b e S
AV Jgoz) Satls 0929 ;aud 995 05 pae Lo Mg an Jsb zar puyp 950 Do eles
el s 5l Ol pelty il poban 3G i ola y preniliy 55l 555 o0l Jlows il .56
37 A ey S50 Dlao (elad )5 1S 0 0,5 6lS 5 M5555,l8 (lre Ty olasd may sw)p 0550
R I I S e L . alSge blite SIENY Jga2) 09 Hlo dme 4ty Jobo
(1 ooz sl Csoay liy ) o 0,558 2955 e oS 39y (nl 5l (S pad X (55 38
bz slojles alfaw Jlane Il § oo S U5 sl e adlas 350 lio oles
O g e LS 1) sy 9550 Slas 5 (g05S blos alfss bliie & 51 cwl anils (g)lo cixe
W j0 S olasd w@igr yo 5 olawd oy iy ol 5 el Xjhud imed g eewlh X598
Fogfe Fojlos o a0 SS9 5 0 9 an Hhab Xhed X e 4B aw Jlite S Geizes
el 9 aed (e yolie I cuiia o SslS 92 S me (o p 3590 Slho (oaled el
5D @ Jdg )5 polie 5 J5 SlaB (p il il ol oSilee 2 oy lisee sl b )
gole g Ar g P Fr s j0 ASey,l8 oS Olaws oy s 4SSl ylis dalllas 8,0 Slao
OSlen (i el Cemday ol g yaud (03955 3555, 9 Jedo S polie oS S5 5 (38
570 AV led 0 S SS9 5 09 S gl 2 05 kB slasi g 4y Sas g 5 5y sy kb
ey 5 hed (o polis jl ey p)SokS ¥ e el Cessay 355 pS5kS £ e
ot 53 (s Oy90 Dl eled palie ol sualin Weo b o an b g Spophe e
(F Jgaz) 252 52eS don 5l aals oled pslie (peS b Jole 3g i pSokS

(C kOtSChyl BOlSS) O > Jf GLS SR S0 Slas 5 wl.».: 9 )_<Lw3 su)jfo.».l u‘).al u,o.ﬁl.ﬁ)‘j :\J)JL? At JB..\D-
Table 2. Variance analysis of the effects of N, P and K on the studied traits of C. kotschyi Boiss

. MS
Source of variation  df Leaf number Leafarea Leaf fresh weight Leaf dry weight Chlorophyll a Chlorophyll b Carotenoid

N 2 13.30 13487.97 57.90 1.004 6.041 1.014 4,034

P 2 10.03" 6575.69" 22.81° 0.380" 4.348" 0.684" 2.440°
K 2 3.67 ns 5705.30" 24.97 0.401"" 1.307° 0.173" 0.875ns
NxP 4 1.50 751.23" 410 0.063" 0.562" 0.097 0.321°
NxK 4 0.35 999.43" 424" 0.073" 0.224" 0.025" 0.273°
PxK 4 0.46" 401.95" 217" 0.037" 0.209" 0.022 0.128"
NxPxK 8 0.19° 178.37" 0.842™ 0.015" 0.110° 0.022" 0.064"
Error 54

0.04 2.66 0.0113 0.0002 0.0012 0.0002 0.0007

el e fae e 5 00,0 B 5) v yo s s Sl o 4y s 5
*, ** ns: significant at 5 and 1% of probability levels and non-significance, respectively.

(C. kotschyi B0iss) &y IS olS sy 33 0590 Dlao 10 muly g 0 ¢)59,505 SIS il jlg & 520 Y Jgu aslol
Continued table 2. Variance analysis of the effects of N, P and K on the studied traits of C. kotschyi Boiss

Source of df MS

variation Flower number  Flower diameter  Corm dry weight  Corm fresh weight  Corm length  Corm diameter
N 2 11.73ns 12.32 132.627 287.47 32.70 15.31

P 2 494 10.69" 89.637" 176.22° 23.97ns 8.92°

K 2 5.47" 3.68" 47595 111.07” 11.82ns 6.06"
NxP 4 0.88ns 6.24" 133407 30.62" 273 1.54"
NxK 4 0.87 1.55" 7.870" 17.97" 2.16" 0.96°
PxK 4 0.40" 6.002 3.072° 6.10" 0.66ns 0.32°
NxPxK 8 0.15 467 0.861"" 292" 0.78" 0.19°
Error 54 0.002 0.088 0.028 0.06 0.073 0.003

ol o S af g 20,0 B g) mhaw (o o pire [ Klo o 5 4 NS g e
*, ** ns: significant at 5 and 1% of probability levels and non-significance, respectively.
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Table 3. Mean comparison of simple effects of nitrogen, phosphorus and potassium elements on some studied traits in
C. kotschyi Boiss

Leaf number Leafarea Leaf fresh weight Leaf dry weight Chlorophylla content Chlorophyllb content Carotenoid content
Lre(akt"/“;”)‘ (plant) —(cm?) (@ @ (mg/g.fw) (mg/g.fw) (mg/g.fw)
g/hal
0 2.31c* 68.3c 441c 0.57b 1.464c 0.578c 1.157b
60 3.68a 101.0b 6.65b 0.87a 2.352a 0.933a 1.839%
120 3.25b 111.1a 7.16a 0.93a 2.190b 0.891b 1.810a
P (kg/ha)
0 2.38b 76.3c 5.08c 0.66¢ 1.594c 0.637c 1.280c
30 3.37a 97.4b 6.24b 0.81b 2.018b 0.808b 1.648b
60 349 106.7a 6.90a 0.90a 2.395a 0.957a 1.877a
K (kg/ha)
0 2.66a 76.7b 4.97b 0.65b 1.749¢c 0.709b 1.398a
40 3.37a 102.9a 6.72a 0.87a 2.263a 0.841a 1.670a
80 3.21a 100.8a 6.53a 0.85a 2.102b 0.852a 1.740a

shls 0oy 0 Jlis! maw jo jls cme G PBlas . Silee auslie ae3l b illae st (ygiw 0 50 S i By gl a5 ol Sl #
il ged K085 b (g loline B
*: In each column, means with the similar letters are not significant different (P< 0.05) using LSD test.
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Continued table 3. Mean comparison of simple effects of nitrogen, phosphorus and potassium on some studied traits
in C. kotschyi Boiss

Corm diameter Corm Tength Corm fresh weight Corm dry weight Flower number Flower diameter
Treatment (cm) (cm) @ () (plant) (cm)
N (kg/ha)
0 2.36b* 3.58b 17.50b 7.00b 2.01a 1.88a
60 3.73a 5.45a 27.49a 10.96a 3.19a 3.84a
120 3.59a 5.51a 26.66a 10.70a 3.12a 3.64a
P (kg/ha)
0 2.59c 3.77a 19.06¢ 7.56¢ 2.30c 2.37b
30 3.41b 5.23a 25.12b 9.96b 2.89b 3.40a
60 3.70a 5.53a 27.48a 11.14a 3.13a 3.5%
K (k?/ha}
2.68b 4.11a 19.91b 8.02b 2.26¢ 2.23c
40 3.54a 5.66a 25.98a 10.36a 3.10a 3.39b
80 3.46a 5.04a 25.77a 10.28a 2.95b 3.74a

shis soys 0 Jleisl mhaw jo o cae BB JBlas .SKilo dnslio (g05] b Gillae oiiiad (5w ,o 40 S ie Bgy> shls a5 ol il #
Ail ged 0SS b (g laline DS
*: In each column, means with the similar letters are not significant different (P< 0.05) using LSD test.
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Table 4. Mean comparisons of interaction effects of nitrogen x phosphorusx potassium on some studied traits in C.
kotschyi Boiss

Treatments Leaf Leaf Leaf fresh Leafdry  Chlorophylla Chlorophyll' b Carotenoid
N P K number area wei%ht weight content content content
(kgrha) (kg/ha) (kg/ha) (plant)  (cm*) (g g (mg/g.fw) (mg/g.fw) (mg/g.fw)

0 2.0I  60.0u 3.90C 0.5Tu 1.05tu 0.51t 1.83qr

0 40 2.14kl  63.1st 3.99L 0.52tu 1.08st 0.53st 1.81r

80 212kl 61.4tu 4.10L 0.53st 1.03u 0.54rs 1.89pq

0 218kl  65.0rs 4.31KL 0.57r 1.11rs 0.57q 1.980

0 30 40 2.84h  78.9n0 4.96i 0.650 1.23pq 0.60p 2.04no
80 220kl 71.9pq 4.77ij 0.56r 1.13r 0.57q 1.970p

0 217kl 66.2r 4.23rs 0.55rs 1.14r 0.56qr 2.06n

60 40 2.80h  78.1no 5.08hi 0.66n0 1.41m 0.71Kkl 2.64i

80 231kl 70.2q 4.35r 0.59q 1.20g 0.620p 2.16m

0 241k 66.9r 4.560 0.61pq 1.26p 0.630 2.20m

0 40  2.63hij 82.5Im 5.24hi 0.68mn 1.35n0 0.69Im 2.41k

80 2.50hi]  80.5mn 5.36h 0.70Im 1.38mn 0.68mn 2.35kl

0 3.62ef  76.40 5.13hi 0.67no 1.461 0.73k 2.50]

60 30 40  442bc 121.0f 7.86¢d 1.02f 2.26d 1.13d 4.07c
80 4.70ab  116.4g 6.97e 0.91h 2.04f 1.04f 3.63e

0 3.30fg 107.3h 6.54F 0.851 2.00g 1.02fg 3.58e

60 40 490a 132.0d 9.30a 1.21b 2.35¢ 1.18c 4.24b

80 4.55h  125.8e 8.92b 1.16¢ 2.45h 1.31a 4.60a

0 237k 73.4p 4.67jk 0.62p 1.34no 0.67mn 2311

0 40 2.71hi  97.8] 6.36f 0.83j 1.310 0.66n 2.35kI

80  2.43igk 100.6i 7.57d 0.98¢g 1.73i 0.84i 2.93h

0 2.70hi  85.01 5.87g 0.76k 167 0.77) 2.59i1

120 30 40  3.94de 119.2f 7.75cd 1.01f 1.84 0.861 3.35f
80 3.76e  143.0b 8.58bc 1.12d 2.07f 1.00g 3.30f

0 3.22 90.2k 5.52gh 0.721 1.55k 0.92h 3.07g

60 40  3.94de 153.2a 9.96a 1.29a 2.15e 1.23b 4.05¢

80 4.20cd  137.2c 8.18c 1.06e 2.63a 1.08e 3.77d

shls sy 0 Jleiml mhaw jo o sme BB Bl . SKilo awslio (yg05] b Gillae sitaad (ygim ,o 40 S lie Bgy> shls a5 sl Sl #
Wbl s0d K0S b (g lolae S
*: In each column, means with the similar letters are not significant different (P< 0.05) using LSD test.
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Continued table 4. Mean comparisons of interaction effects of nitrogen x phosphorusx potassium on some studied
traits in C. kotschyi Boiss

Treatments Corm Corm Corm fresh Corm dry Flower Flower
N P K diameter length weight weight number diameter
(kglha)  (kgrha)  (kg/ha) (cm) (cm) (@) @ (plant) (cm)
0 2.07u* 3.11u 15.330 6.13u 1.78u 1.47j
0 40 2.18st 3.18tu 16.13n 6.45st 1.82tu 1.54j
80 2.12tu 3.27st 15.69n0 6.28tu 1.87st 1.62j
0 2.25rs 3.64q 16.62n 6.65rs 1.93rs 1.78ij
0 30 40 2.640 3.960 18.38Lm 7.51p 2.270 2.28h
80 2.54p 3.73 pq 18.77L 7.35pq 1.99r 1.97hi
0 2.29r 3.43r 17.11m 6.84r 1.96r 1.81ij
60 40 2.70no 3.81p 19.51L 7.810 2.32no 2.13hi
80 2.49pq 4.05n0 19.95kL 7.98no 2.18p 2.36h
0 2.42q 3.47r 16.93mn 6.77r 2.13pq 1.72ij
0 40 2.85Im 4.68k 20.57jk 8.06n0 2.39mn 2.48gh
80 2.73n 4.401 20.16k 8.23mn 2.52I 2.70g
0 2.78mn 5.22i 21.09jk 8.44Im 2.34n0 2.40h
60 30 40 4.74c 6.18f 35.07bc 14.03c 4.24b 5.03bc
80 4.12f 6.03g 30.47f 11.90g 3.45g 6.08a
0 3.71h 5.07j 27.429 10.97h 2.99i 3.34fg
60 40 5.30a 7.12c 39.16a 15.66a 4.55a 5.29ab
80 4.94b 6.84d 36.55b 14.62b 4.07c 5.57a
0 2.32r 3.37rs 17.94m 7.17q 2.08q 2.06hi
0 40 3.12k 4.18mn 23.06i 8.68l 2.90j 3.48f
80 3.48i 4.28Im 25.72h 10.29i 3.18h 4.26cde
0 3.38j 4.09n0 24.99h 9.22k 2.68k 2.58gh
120 30 40 4.029 7.94a 29.75f 12.19f 3.54f 3.81ef
80 4.18f 6.27f 30.91ef 12.37f 3.59f 4.72c
0 2.941 5.56h 21.71j 10.00j 2.45Im 2.969
60 40 4.35e 7.41b 32.15de 12.86e 3.92d 4.48cd
80 4.56d 6.52e 33.73c 13.49d 3.73e 4.40cd
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*: In each column, means with the similar letters are not significant different (P< 0.05) using LSD test.
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Table 5. Pearson correlation coefficients (n = 81) among some studied traits
Traits Flower number  Flower diameter Corm diameter Corm length  Corm fresh weight Corm dry weight
Flower number 1.000
Flower diameter 0.941™ 1.000
Corm diameter 0.988"™ 0.936™ 1.000
Corm length 0.690" 0.534" 0.593" 1.000
Corm fresh weight 0.986™ 0.938™ 0.998™ 0.895" 1.000
Corm dry weight 0.981" 0.932" 0.991" 0.617" 0.993™ 1.000

el Iy gre i 900 )00 5 ) s o s s Slo s 5 4 s g s
*, ** ns: Significant at 5 and 1% of probability levels and non-significance, respectively.
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