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Table 1- The most important characteristics of planted tulip cultivars in Mashhad

e8! el ol Plan:ie?;: ‘(cm) =
Cultivars Spacing (cm) Color
Van eijk 15-22 45-60 Pink 5)se
Rosalie 13 45-50 Light Pink 39, (5,9
Royal virgin 15 30-40 White s
Banja luka 15-22 45-60 Red-Yellow »,5-30,8
Yokohama 10 30-60 dazzling yellow ;lis s 5);
Apricot beauty 10 30-60 Yellow-Pink 5,40-5);
Copex - - Pink 5,50
Happy generation - 40-50 White-Red o 5~ h0
Negrita 15-22 30-45 Purple zas
Bellona 7-15 30-45 Yellow-Orange _s,l-»,;
Judith leyster 15-22 30-45 Red-White séu— 0,8
Portland - 25-30 Red-Orange _>s,b- ;0,8
Tiano - 40-50 Yellow-Orange _s,l-»,;
Page polka - 20-25 Creamy-Pink 5,0 0,5
Spring green 15 30-60 Yellow-Green j..-s,;
Apprict fox - 45-50 Yellow-Pink _5,40-3,;
Pretty lady - 30-45 Pink 5,90
Marilyn 10 30-60 Red-White w308
Dynasty 15-22 45-50 Red-White (Base) b e,
Calibra 7-15 45-50 Red ;.8
Ballade 15-22 30-45 Pink 5,40
Day dream 10 30-60 Sunny Yellow sl s,;
Miami Sunset 22-30 45-60 Pink-Orange s ,i- 5)s0
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Table 2- Fitted models and constants used to estimate the decorative traits of tulip cv. Royal virgin

Model . Tested Variables and Fitted Coefficient and
Number De_f_cr’;?{[ts"ve Tested Model their Relationship Constant R?
0, Lows o el s 9031 Jto buly) g o gojl Gpile 2 (5l ol g b
TSR i
Jowe (LR ) a b c
1 y = 0.0165x? - 0.7908x + 34.494 WB 0.016 -0.79 3449 0.88
2 Height of y = 1.0353x2 - 8.9882x + 44.676 DB 1.035 -8.99 4468 0.50
3 Flowering y = -2E-05x2 + 0.0132x + 4.2427 WBxDB 0.0002 -0.026 25.88 0.81
4 stem y = 1.8094x? - 18.647x + 72.961 WB/DB 1.81 -18.65 7296 0.65
5 J5 Lo glas)l y = 4E-10x? + 6E-05x + 24.164 WB?xDB? 4E-10 6E-05 2416 0.81
6 y = 0.0066x? - 0.1881x + 26.212 WB?/DB? 0.0066 -0.188 26.21 0.51
7 y =-0.002x? + 0.163x + 2.5985 wB -0.002 0.16 259 019
8 Flower y =-0.0393x? + 0.6184x + 3.5588 DB -0.039 0.62 356 0.04
9 Length y = 0.0002x? - 0.0256x + 25.88 WBxDB -2E-05  0.013 424 014
10 U Jsb y = -0.2386x? + 3.0081x - 3.556 WB/DB -0.238 3.008 356 0.25
11 y = -2E-10x? + 2E-05x + 5.225 WB?xDB? -2E-10 2E-05 522 012
12 y =-0.0005%? + 0.0451x + 4.824 WB?/DB? -0.0005  0.045 482 0.04
13 y =0.0008x? - 0.0216x + 4.7114 WB 0.0008 -0.022 471  0.20
14 Flower y = 0.4476%? - 4.8471x + 17.822 DB 0.448 -4.847 1782 0.19
15 Width y = 1E-05x? - 0.0015x + 4.6711 WBxDB 1E-05  -0.001 467 02
16 U5 o y =0.008x2 + 0.1078x + 3.9249 WB/DB 0.008 0.108 392 013
17 o y = 1E-11x? + 7E-06X + 4.554 WB?xDB? 1E-11 TE-06 455 019
18 y = 0.0034x? - 0.2005x + 7.6807 WB?/DB? 0.003 0.200 768 0.19
(O 8 2 s Sl 339) WD (3l a3 g (559 o piliols) WXD, ol s o ) 1 Juols joslie 5 (5l 5k8) DB 5 (5l 35) WB
(3l 55 29> O 2 s (339 3 0l5) WD g (fl b 5 g pod ol o pilicls) W2XD?2
Bonja luka o8, ¥ jly G 3 0 j Olio medd S ol polie 5 cowlio Je =Y Jgas
Table 3- Fitted models and constants used to estimate the decorative traits of tulip cv. Bonja luka
. Tested Variables and their Fitted Coefficient and
Model ~ Decorative Tested Model Relationship Constant
Number Traits S Luly, o 00w 990j] g bW S5l sl g g R?
Joo ylodd stk ol sawd 903l Jaw 1199 o9 * 0
W ol ow a b c
1 y =0.0081x? - 0.2917x + 15.217 WB 0.008 -0.292 15.22 0.78
2 Height of y =0.9207x2 - 7.0147x + 26.569 DB 0921  -7.014 2657  0.66
3 Flowering y = 7E-05x? + 0.0038x + 11.866 WBxDB 7E-05 00038 11.87  0.78
4 stem y = 0.37x? - 3.8691x + 23.617 WB/DB 0.37 -3.389 23.62 0.14
5 J5 Lo glas)l y =-2E-10x? + 0.0001x + 11.978 WB2xDB? -2E-10 0.0001  11.98 0.78
6 y =0.0075x? - 0.1638x + 13.947 WB?/DB? 0.0075  -0.164  13.95 0.66
7 y = 0.002x? - 0.0659x + 5.2101 wB 0.002 -0.066 5.21 0.33
8 Flower y =0.1709x? - 1.2798x + 7.3196 DB 0.171 -1.279 7.32 0.15
9 Length y = 3E-05x? - 0.004x + 4.9559 WBxDB 3E-05  -0.004 496  0.27
10 U5 Job y =0.0238x? + 0.1438x + 3.1281 WB/DB 0.024 0.144 3.13 0.18
11 y = 2E-10x? + 7E-06X + 4.8174 WB?xDB? 2E-10 7E-06 4.82 0.28
12 y = 0.0019x? - 0.0545x + 5.325 WB?/DB? 0.0019  -0.054 5.32 0.16
13 y =-0.001x? + 0.1223x + 2.2947 WB -0.001 0.122 2.294 0.20
14 Flower y =0.0329%? - 0.0417x + 4.6173 DB 0.033 -0.042 4.62 0.07
15 Width y = -9E-06X? + 0.0088x + 4.0595 WBxDB -9E-06  0.008 406  0.15
16 U5 L y =0.1173x2 - 1.0243x + 6.7546 WB/DB 0.117 -1.024 6.754 0.19
17 o> y = -2E-10x? + 3E-05x + 4.6073 WB?xDB? -2E-10 3E-05 461 0.14
18 y = 0.0002x? + 0.0188x + 4.6289 WB?/DB? 0.0002 0.018 4.63 0.07

o b 31 s 5y 01j5) WID (3l B g 335 o paliols) WXD, ol Lo (o sl 51 Juols ju3lio g (3l k) DB g (jly o) WB
(e B p9> 055 1 s (335 90 0J55) WID? 5 (3l b 5 0139 po> ol o paliols) WX D?
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Table 4- Fitted models and constants used to estimate the decorative traits of tulip cv. Yokahoma

Model . Tested Variables and their Fitted Coefficient and
Number De_f_‘?;its"ve Tested Model Relationship Constant ,
led s b5 (3901 Joa Luly 5 0 (031 5la ki oaud ohln b g <oy R
Jowe ) B ol o a b c
1 y =-0.0124x? + 1.2635x - 2.4145 WB -0.012 1.263 -2.41 0.68
2 Height of y =-0.8991x2 + 14.216x - 27.487 DB -0.899 14.22 2749 048
3 Flowering y =-0.0003x? + 0.1555x + 4.6551 WBxDB -0.0003  0.155 4655  0.66
4 Stem y = -4.6685x2 + 54.266x - 129.95 WB/DB -4.668 54.27 -129.95  0.38
5 J5 adle glas)l y = -1E-09x? + 0.0002x + 18.444 WB?2xDB? -1E-09 0.0002 18.44 0.66
6 y =-0.0062x? + 0.727x + 7.3229 WB?/DB? -0.006 0.727 7.33 0.48
7 y =0.0179x? - 1.2286x + 27.542 WB 0.0179 -1.228 27.54 0.37
8 Flower y =0.2967x? - 3.7559x + 18.513 DB 0.297 -3.756 18.51 0.07
9 Length y =0.0001x? - 0.0551x + 12.785 WBxDB 0.0001 0.055 12.78 0.26
10 U5 Jsb y =-1.1407x? + 13.083x - 30.553 WB/DB -1.141 13.08 -30.55 0.18
11 y = 5E-10x? - 6E-05x + 8.108 WB?xDB? 5E-10 -6E-05 8.11 0.29
12 y =0.0014x? - 0.1129x + 8.8759 WB?%DB? 0.0014 -0.112 8.86 0.07
13 y =-0.0079x? + 0.5941x - 6.0546 wWB -0.008 0.594 -6.05 0.26
14 Flower y = 0.2676x? - 3.484x + 16.196 DB 0.268 -3.484 16.20 0.08
15 Width y = -5E-05x2 + 0.0267x + 1.57 WBxDB -5E-05  0.027 157 0.5
16 U5 y =-0.0958x? + 1.4122x + 0.1064 WB/DB -0.096 1.412 0.106 0.15
17 o y = -2E-10x? + 3E-05x + 4.0244 WB?xDB? -2E-10 3E-05 4.024 0.14
18 y = 0.0015x? - 0.1263x + 7.5626 WB?/DB? 0.0015 0.126 7.56 0.08
(O 3 2 s Sl 339) WD (3l a3 g (559 o piliols) WXD, ol s o bl 51 Juols joslie 5 (5l 5k8) DB 5 (5l 35) WB
(3l 55 29> O 2 s (339 3 0l5) WD g (fl b 5 g pod ol o pilicls) W2XD?2
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Table 5- Fitted models and constants used to estimate the decorative traits of tulip cv. Rosalie
Model ) Tested variables and their Fitted Coefficient and
Number ~ Decorative Tested Model relationship Constant R2
Traits R - . K .. P T .
5 lows ot i ol (y90] Juto Luly,y 9 0 (4901 (5L puiio i (i3l Sl g g o
Je ) L ol o a b ¢
1 y = 0.0244x? - 0.966x + 33.759 wB 0.024 -0.966 33.76 0.68
2 Height of y=1.277x? - 14.823x + 71.154 DB 1.277 -14.82 71.15 0.30
3 flowerstem Y = -3E-05x2 +0.0691x + 15.099 WBxDB -3e-05 0069 1509 056
4 J5 4l slis) y = 0.8416x? - 4.3126x + 29.82 WB/DB 0.842 -4.312 29.82 0.30
5 y = -6E-10x? + 0.0002x + 21.076 WB?xDB? -6E-10 0.0002 21.07 0.56
6 y = 0.0057x? - 0.3493x + 33.378 WB?/DB? 0.0057 -0.349 33.38 0.30
7 y = 0.0083x? - 0.4916x + 13.665 wWB 0.0083 -0.491 13.66 0.32
8 Flower y =-0.0452x2 + 1.0966x + 1.3337 DB -0.045 1.097 1.34 0.29
9 length y = 2E-05x? - 0.0023x + 6.1246 WBxDB 2E-05 -0.0023 6.125 0.33
10 J5 Jsb y =-0.5727x% + 5.7722x - 7.7505 WB/DB -0.573 5.772 -7.750 0.06
11 y = -4E-11x? + 2E-05x + 5.7104 WB?xDB? -4E-11 2E-05 5.7 0.34
12 y =-0.0004x? + 0.076x + 4.1082 WB?%DB? -0.0004 0.076 4.11 0.29
13 y =-0.0011x? + 0.1242x + 1.8231 wB 0.0083 -0.491 13.66 0.32
14 Flower y =-0.1046x? + 1.5321x - 0.7307 DB -0.105 1.523 0.73 0.03
15 Width y = -2E-05x? + 0.0153x + 2.6202 WBxDB -2E-05 0015 262 020
16 U5 y =-0.3157x2 + 3.5978x - 5.262 WB/DB -0.316 3.597 -5.26 0.38
17 o y = -2E-10x2 + 3E-05x + 3.7963 WB2xDB? -2E-10  3E-05 3.80 0.22
18 y = -0.0005x? + 0.0572x + 3.3221 WB?/DB? -0.0005 0.057 3.32 0.03

ol b 31 s 5l 0139) WD (3l jhad g )39 o pialiols) WXD, ol o ] Lslg, 51 Juols uslie g (3l k) DB g (jly o) WB

(3l s 5o 0I5 2 o 0135 £33 ls5) WID? g (jly o 5 0139 p9 ol o piliols) W2XD?
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Table 6- Fitted models and constants used to estimate the decorative traits of tulip cv. Van eijik

Model . Tested Variables and their Fitted Coefficient and Constant
Number De_f_‘?;its"ve Tested Model Relationship D i3l Cali g g ;
0,lows e ol (y905] Juto O g 9 0 905l (Sl e R
Ry ol o 7 a b c
Jow (LR}
1 y =-0.0029x? + 0.6697x + 8.7171 WB -0.003 0.669 8.72 0.69
2 Height of y =-0.1462x2 + 3.8519x + 10.443 DB -0.146 3.852 10.44 0.68
3 Flowering y = -1E-04x2 + 0.0778x + 16.58 WBxDB -IE-04 0.078 16.58 0.72
4 Stem y = 1.0539%? - 14.397x + 75.117 WB/DB 1.054 -14.40 75.12 0.15
5 J5 adle glas)l y = -8E-10x? + 0.0002x + 22.643 WB?2xDB? -8E-10 0.0002 22.64 0.72
6 y =-0.0021x? + 0.3376x + 18.927 WB?/DB? -0.002 0.338 18.93 0.69
7 y =-0.0009%? + 0.1122x + 3.0008 wB -0.0009 0.112 3.00 0.07
8 Flower y =-0.2471x? + 3.2464x - 4.5558 DB -0.247 3.246 -4.55 0.17
9 Length y = -4E-05x? + 0.0222x + 3.124 WBxDB -4E-05 0.022 3.12 0.12
10 U5 b y = -0.7356x2 + 8.0293x - 16.059 WB/DB -0.736 8.029 -16.06 0.07
11 y = -2E-10x? + 3E-05x + 4.8571 WB?xDB? -2E-10 3E-05 4.86 0.11
12 y =-0.0017x? + 0.1526X + 2.7342 WB?%DB? -0.0017 0.153 2.73 0.16
13 y =0.0022x? - 0.1103x + 6.4797 WB 0.0022 -0.110 6.48 0.28
14 Flower y =0.1304x? - 1.4357x + 9.1259 DB 0.1304 -1.436 9.13 0.29
15 Width y = 3E-05x? - 0.0081x + 5.8589 WBxDB 3E-05 -0.008 5.86 0.31
16 U5 o y =-0.0065x2 + 0.0695x + 5.0957 WB/DB -0.006 0.069 5.09 0.31
17 o y = 1E-10x? - 7TE-06x + 5.322 WB?xDB? 1E-10 -7E-06 5.32 0.36
18 y =0.0009x? - 0.0577x + 6.0983 WB?/DB? 0.0009 -0.057 6.09 0.32
(O 3 2 s Sl 339) WD (3l a3 g (559 o piliols) WXD, ol s o bl 51 Juols joslie 5 (5l 5k8) DB 5 (5l 35) WB
(3l 55 29> ol 2 s (339 3 o)) WAD? g (fl b 5 g pod ol o pbiols) W2XD?2
Apricot beauty o8, d¥ Ly ST 45 K Olo et Cga Culi pdlie § cawlio g Jao -V Joas
Table 7- Fitted models and constants used to estimate the decorative traits of tulip cv. Apricot beauty
Model . Tested variables and their Fitted Coefficient and Constant
Numbgr De_lgc;;?tt;ve Tested Model reIatignship_ ‘ 0aws Wil ol g g ,
8l it Olio 0w 903l Joso O by 9 8 (901 (S ekl R
TSR Xt a b c
Joe (LY
1 y =-0.0053x? + 1.2902x - 2.8908 WB -0.0053 1.290 -2.89 0.85
2 Height of y = -0.09x2 + 10.298x - 18.07 DB 0.9 10.29 18.07 0.68
3 Flowering y =-0.0001x2 + 0.1681x + 8.7345 WBxDB -0.0001 0.168 8.73 0.82
4 Stem y =-0.0389x? + 9.1545x - 19.184 WB/DB -0.0389 9.154 -19.18 0.7
5 J5 Lo glas)l y = -1E-09x? + 0.0004x + 22.97 WB2?xDB? -1E-09 0.0004 22.97 0.83
6 y =-0.0065x? + 1.2482x + 4.01 WB?/DB? -0.0065 1.248 4.01 0.68
7 y =-0.0017x? + 0.1845x + 1.9913 wB -0.0017 0.184 1.99 0.31
8 Flower y =-0.5923%? + 7.6014x - 17.563 DB -0.592 7.601 -17.56 0.37
9 Length y = -3E-05x? + 0.0201x + 3.5503 WBxDB -3E-05 0.020 3.55 0.31
10 c y =-0.0628x2 + 1.2797x + 0.7819 WB/DB -0.063 1.279 0.78 0.26
11 Sk y =-1E-10x? + 2E-05x + 5.4883 WB2xDB? -1E-10 2E-05 5.49 0.26
12 y =-0.0042x2 + 0.3491x - 0.4263 WB?/DB? -0.0042 0.349 0.43 0.36
13 y = 0.0004x? - 0.0026x + 4.8317 wB 0.0004 -0.0026 4.83 0.29
14 Flower y = 0.054x? - 0.3786x + 5.642 DB 0.054 -0.0378 5.64 0.22
15 Width y = 2E-06x? + 0.0016x + 4.7868 WBxDB 2E-06 0.0016 4.79 0.27
16 Js L y = 0.0625x? - 0.5485x + 6.1757 WB/DB 0.062 -0.548 6.17 0.25
17 o y =-1E-11x? + 7E-06x + 4.917 WB2xDB? -1E-11 TE-06 4.92 0.27
18 y = 0.0002x? + 0.0057x + 4.8144 WB?/DB? 0.0002 0.0057 4.81 0.22

ol b 31 s 5y 0135) WID (3l B g 335 o paliols) WXD, ol Lo o sl 51 Juols juslio g (3l k) DB g (jly o) WB
(e B p9> 055 1 s (335 90 0J55) WID? 5 (3l b 5 0139 po> ol o paliols) WX D?
W2/D?
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Fig. 1- Regression between height of flowering stem with weight and relationship of tulip bulb weihgt and diameter of two
cultivars Royal virgin (1, 2 and 3) and Bonja luka (4, 5 and 6)
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Background and Objectives: Tulip flower is one of the most popular flowers in the world. This bulbous
flower has about 150 species with more than 6000 recorded cultivars. In the recent years, planting of ornamental
bulbous plants such as tulip has been common in many cities of Iran during Nowruz. Selection and order of the
bulbs often is done based on aesthetic and flowering factors. Feasibility of estimation of some aesthetic traits in
tulip cultivars can be a management approach in the cities, so that if urban managers in the landscape field know
the time and duration of flowering, they can have an exact plan for the tulip planting in the Nowruz. The study of
ornamental traits, flowering date and duration of tulip flower have been studied in the different climatic and
edaphic conditions. Tulip cultivars have prolong flowering periods that their flowering duration can match with
Nowruz are an apocopate option to use in the urban landscape of Mashhad. One of the methods to estimate the
vegetative and ornamental traits in the ornamental plants is prediction models using bulbous dimensions with
other plant part dimensions or combinations of them. In the current paper the study of the date of flowering and
its duration in the several cultivars was investigated. On the other hand an attempt has been made to establish a
best method for estimation of some ornamental traits in the tulip flower.

Materials and Methods: In the first part of the examination, six plots including six cultivated cultivars of
tulip with area of 5 m? were prepared. Weight and diameter of bulbs were measured before planting and
ornamental traits include height of flower stem, length and width of flower. Data from nearly 100 plants for each
cultivar were recorded. Regression analyses of WB, DB, WBxDB, WB/DB, WB?xDB? and WB?DB? versus
height of flower stem, length and width of flower were done. . Among tested models (linear, polynomial, power,
logarithmic and exponential) the models with highest R? values can be used for estimating of the mentioned
ornamental traits. The correlation coefficients and also constants (a, b and c) were reported. In the other part of
the examination, 23 cultivars of tulip in 15 plots with area of 20 m? were planted in the various parts of
Mashhad. Flowering date and also the duration of flowering from nearly 50 plants for each cultivar were
recorded.

Results: Results showed that the highest correlation between dimensions of bulbs (weight and diameter) with
height of flower stem (R?=0.88) was observed in weight of bulbs. Among of the tested models , the highest
coefficient of correlation was obtained in polynomial equation. The calculated correlation between weight and
diameter of bulbs with length and width of flower were low. In the Royal virgin cultivar, flower length with the
bulb weight and also multiple of the bulb weight and diameter significantly showed a positive correlation
(R?=0.88 and R?=0.81). In the other part of the current study, results indicated that the most of studied cultivars
showed different flowering dates and durations. According to the results, the most early-flowering cultivars
obtained from Copex, Yokohama, Happy generation and Apricot beauty. The most lately-flowering cultivar of
tulip in the present study was observed in Spring green.

Discussion: In the first part of the study, the developed models including WB, WBxDB and WB2xDB?2 that
have the highest R? levels in comparison with other models can be applied to estimate height of flower stem in
most of tulip cultivars. In the second part of the study, among of the 23 cultivars, only Apricot fox, Pretty lady,
Happy generation and Yokohama are advisable to plant in the urban landscape in Mashhad in order to have
flower during the Nowruz.
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