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ABSTRACT

To investigate macro- and micronutrients effects on flower quantity and quality of Damask rose (Rosa damasena
Mill.), a research was conducted at Alborz Research Station in 2008-2012. It was performed using split plot with 3
replications based on randomized complete block design. Main factor included chemical fertilizers; manure (M),
combined fertilizer at 14 levels and sub factor was soil use of micronutrient (0, 8 & 12g Fe chelate). Variance
analysis indicated significant effects (P<0.01) of years, main factor (macro-nutrients), and micro-nutrients, year*
macro-nutrients, year* micro-nutrients, macro-nutrients* micro-nutrients and year* macro-nutrients* micro-nutrients
on number of flower per plant, yield of fresh flower, essential oil percentage, and essential oil yield. Means
comparision showed maximum petal yield (7338.9 kg/ha) in second year with application of 12 g micronutrients and
NgoPgoKaoMo. The essential oil yield (7019g/ha) and percentage (0.12%) were maximum in secend year with 12 g
micronutrients and NyoP4KiMg. Results for two years showed that application of 40-80kg/ha NPK fertilizers at
planting time and annually consumption of 12 g/plant iron and zinc fertilizer, can improve the quantity and quality of
Damask rose.
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Table 1. Chemical properties of manure

K (%) P (%) N (%) Organic C (%) Ec (ds m-1) pH
14 0.92 25 25.8 53 7.9
SE bt 5 (S5 slo S ¥ oo
Table 2. Physical and chemical properties of soil
Fe Zn P K .
pH of Nt o.M o.C Sand Silt Clay Text
EC paste % % % (ave.) (ave.) (ave) (ave.) % % % Hydrometer
ppm ppm ppm ppm
12 7.48 0.09 2.29 1.33 3.18 0.37 8.16 380 2551 38.78 35.71 Cl
Sl 5 (ol e ploond SlassS ol 5 Oliee ¥ Jguxr
Table 3. The amount and levels of fertilizers, manure and compilation
Treatment 1 2 3 4 5 6 7 8 9 10 11 12 13 14
N (kg/h) 0 40 40 80 80 120 120 0 0 0 40 40 80 120
P (kg/h) 0 40 40 80 80 120 120 0 0 0 40 40 80 120
K (kg/h) 0 0 40 40 80 80 120 0 0 0 0 40 40 80
Manual (ton/h) 0 0 0 0 0 0 0 15 30 40 15 15 30 40

el pas n] SIS 365 6l 10 3990 slopate e b Joo
Table 4. The elements in the nano-iron chelate Khazra
Elements Fe Zn Mn Na S
WT% 9 1 1 10 9.5
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Table 5. Analysis of variance, the effect of using macro and micro fertilizers in the soil on rose flowering traits in two years

MS
SOV df  Flowers number  Petal yield Petal yield Essential oil Essential
per plant per plant in hectare percentage oil yield
Year 1836568 5892753 245" 0.00003™ 17234056
Block 1 101188.88™ 12721532" 1.09” 0.0003™ 6482512™
Macro fertilizer 2 5880531" 3051521 6.08" 0.001™ 4231347™
Year* Macro fertilizer 13 4568064™ 1450928 497 0.002" 7943486™
Macro fertilizer error 13 110006 199117 2122243242 0.00004 176780
Micro fertilizer 26 26588132" 11859188" 2747 0.01" 52503252
Year * Micro fertilizer 2 5863681 1835868 8.68™ 0.001" 16827686™
Macro fertilizer * Micro fertilizer 2 1362125.2™ 718702.66™ 1.48™ 0.0005™ 2388498.3™
Year* Macro fertilizer * Micro fertilizer 26 1080384.47" 44212975 1.277 0.0003™ 236393.1"
Error 26 182669.5 161610 189997707858  0.000042 84691.4
CV (%) 140 14.43

17.29 14.34 10.38 14.51

ol 3o )0 ) 9 0 mhaw jo ls gixe g (55l gine S ot las (oS Ay
ns, *, **: Non significant and Significantly differences at 5% and 1% levels, respectively.
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Figure 1. Comparison of average number of flowers in plant for two years
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Figure 2.

Comparison of average number of fresh flower yield for two years
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Figure 3. Comparison of average of essential oil contents for two years
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Table 6. Interaction effect of micro- and macro fertilizers on flower and oil yields of Rosa damascena

Macro fertilizer Micro fertilizer Flowers number per Petal yield Essential oil Essential oil yield
(g/plant) plant (n/plant) (kg/ha) percentage (%) (g/ha)
NoPoKoMg 0 1081.1q 1450.05S 0.037q 532r
NoPoKoMo 8 1846.2nop 1778.62rs 0.05n0 874.9q
NoPoKoMg 12 3367.3d-h 3411.83d-h 0.061h-k 2400cde
Na4oP40KoMg 0 2512.6i-m 2651.14j-p 0.061h-I 1992fgh
Na4oP40KoMg 8 2516.3i-m 2615.33k-p 0.068fgh 2022.3e-h
NoPaoKoMo 12 3595.9¢-f 3686.72c-f 0.088ab 3737.1b
Na4oP10K40Mo 0 2481.8i-m 2567.921-p 0.068fgh 1762.1g-k
Na4oP1oK4oMo 8 2034.5m-p 1941.64qrs 0.059i-1 1148.2m-q
NoP2oKaoMo 12 4026.3bc 4157.57bc 0.09a 4258.6a
NsoPgoKsoMo 0 3309.4d-h 3780.2b-e 0.049n0 1923.8gh
NsoPgoKsoMo 8 3800bcd 3972.68bcd 0.054j-0 1982.3fgh
NgoPgoKaoMo 12 4904.7a 5068.04a 0.084abc 4349.2a
NsoPaoKaoMo 0 3034.6f-i 3021.16g-1 0.049n0p 1480.8j-n
NgoPgoKgoMo 8 2361.8k-n 2242.780-r 0.064ghi 1426j-0
NsoPgoKgoMo 12 4203.7b 4327.09b 0.09a 4217a
N120P120KgoMo 0 3189.3fgh 3250.35€-j 0.041o0p 1345.91-p
N120P120Kg0Mg 8 3231.7d-h 3211.01e-k 0.065ghi 2108.4efg
N120P120Kg0Mg 12 4750.8a 4960.57a 0.065ghi 3438.2b
Ni120P120K120Mo 0 2842.8g-k 2823.3h-0 0.037q 1051.30pq
N120P120K120Mo 8 3192.6fgh 2998.76g-m 0.054j-0 1638.4h-1
N120P120K120Mo 12 3337d-h 3292.09e-i 0.063ghi 2098.2efg
NoPoKoMis 0 1687.40p 1792.87rs 0.063hij 1133.8n-q
NoPoKoMis 8 1842.5nom 1906.7qrs 0.061h-k 1181.9m-q
NoPoKoMis 12 2136.2m-p 2186.48pgr 0.081bcd 1790.8g-j
NoPoKoMso 0 2430j-m 2747.9i-p 0.05mno 1397.71-p
NoPoKoMso 8 2315.2k-n 2321.34n-r 0.085abc 1970.2gh
NoPoKoMao 12 2791.4h-1 2954.1g-m 0.063g-j 1871.9ghi
NoPoKoMao 0 3310.3d-h 3403.47d-h 0.063hij 2151.2d-g
NoPoKoMao 8 3422.6d-g 3437.51d-g 0.074def 2543.4c
NoPoKoMao 12 3436.7d-g 3375.77e-h 0.073def 2490.1cd
Na4oP10KoM;s 0 2218.11-0 2412.45m-q 0.051mno 1223.3n-q
Na4oP40KoM1s 8 1619.3P 1877.38qrs 0.0470p 888.9q
Na4oP10KoM;s 12 3982.6Bc 4146.7bc 0.061h-I 2489.6¢cd
NaoPaoKaoM1s 0 2940.5¢-j 3077.5¢-I 0.038q 1189.9m-q
Na4oP4oKsoM1s 8 3296.2d-h 3473.4d-g 0.078cde 2702.9¢
Na4oP1oKsoM1s 12 2957.49-j 3232.36e-j 0.072efg 2362.7c-f
NgoPgoKsoM3o 0 2589.6i-m 2573.041-p 0.053k-0 1355.71-p
NgoPgoKsoMao 8 3205.2e-h 2655.41j-p 0.056i-n 1514.8i-n
NgoPgoKsoM3o 12 3783.4b-e 4098.73bc 0.086ab 3540.1b
N120P120Kg0Mao 0 2518.9i-m 2696.85i-p 0.037q 1024.2Pq
N120P120Kg0Mao 8 30047f-] 3145.58f-1 0064gh| 205968fg
N120P120Kg0Mao 12 3220.8d-h 2869.47g-n 0.052I-0 1540.3i-m

Means with the same letter are not significantly different.
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Table 7. Interaction effect of macro- and micro fertilizers on flower and essential yields of Rosa damascene for two years

Micro Flowers Flowers Petal Petal Essential oil  Essential oil ~ Essential Essential
Macro fertilizer fertilizer ~ number per number per yield yield percentage  percentage oil yield oil yield
(g/plant) plant (n/plant)  plant (n/plant) (kg/ha) (kg/ha) (%) (%) (g/ha) (g/ha)
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
NoPoKoMo 0 1167.7j'k’ 994.4k” 1806.23a°-g"  1093.87g" 0.036e"-h" 0.037d-h"  651.2¢"-i" 41277
NoPoKoMo 8 2122a’-h’ 1570.3h"-k” 1829.91z-g" 1727.33c’-g"  0.032g"-i" 0.068j-t 564.1h"1° 1185.8y-g”
NoPoKoMg 12 2473.3s-9 4261.3c-f 2136.19u-e”  4687.46def  0.038d"-h" 0.085c-h 784.2d"-i° 4015.8d
N4oP4oKoMo 0 1248.3i-k” 3776.8e-k 1147.8f'g 4154.48fgh ~ 0.036e"-h" 0.086¢-g 406.6i 3577.3de
NaoP40KoMo 8 1757.7d"-k 3275g-u 1628.2d"-g"  3602.469-k  0.044a’-g 0.092bcd 716.5f -1 3328.1ef
N4oP40KoMo 12 2269y-h" 4922.9bc 1958.29v-f 5415.15cd 0.0610-x 0.11a 1199y-g° 6275.2b
N1oP40KaoMg 0 2365.3w-h" 2598.2¢-d” 2277.8r-d” 2858.05k-u 0.062n-v 0.073h-p 1427.7s-¢ 2096.4j-q
N2oP40K4Mo 8 2511.7r-g 1557.4h"-k” 2170.14t-e"  1713.14c’-g" 0.059g-y 0.058r-y 1293.7w-f*  1002.8b"-h"
NaoP20KsoMo 12 2748.70-¢ 5304b 2480.770-d” 5834.36¢ 0.06p-y 0.12a 1498.2r-c” 7019a
NsoPgoKsoMo 0 2536.3r-f 4082.4d-g 3069.71k-s 4490.67ef 0.05v-d 0.049w-e~  1528.59-¢c"  2319.1h-o
NgoPgoKsoMo 8 2959k-a” 4641bcd 2840.31k-u  5105.06cde 0.07i-r 0.038d"-h" 2010.2l-s 1954.4m-t
NgoPsoKaoMo 12 3137.7h-y 6671.8a 2797.1 k-v 7338.98a 0.08d-k 0.088¢c-f 2238i-p 6460.5b
NgoPgoKsoMo 0 3367.7g-r 2701.50-¢ 3070.7k-s 2971.61k-u 0.05v-d 0.048x-f* 1526.89-c"  1434.8t-c”
NgoPsoKsoMo 8 3450f-q 1273.5i"-k” 3084.67j-s  1400.88e"-g" 0.0610-v 0.067k-t 1901.1m-v 951c’-i’
NgoPsoKgoMo 12 3495.7e-p befayvyy 3251.31i-q 5402.87cd 0.06qg-y 0.12a 1950.7m-t 6483.2b
N120P120Kg0Mo 0 3243g-v 3135.5h-y 3051.66k-t 3449.05¢-n  0.041c’-h" 0.041c™-h"  1268.4x-f°  1423.4s-c”
N120P120Kg0Mo 8 3156.3h-x 3307g-t 2784.33k-w 3637.7g-k 0.06qg-y 0.07i-r 1669.4p-a° 2547.3h-1
N120P120Kg0Mo 12 3489.3f-p 6012.2a 3307.72h-p 6613.42b 0.052u-c’ 0.078d-I 1714.9p-y 5161.4c
N120P120K120Mo 0 3336.7g-s 2348.8w-h" 3062.88k-s  2583.71n-c”  0.044a’-g 0.029h"1 1352.7u-d”  749.9¢"-i"
N120P120K120Mo 8 3515e-p 28701-b’ 2840.21k-u 3157.32i-r 0.0610-w 0.047y-f* 1751.30-y  1525.69-c
N120P120K120Mo 12 3634e-n 3040j-z 3240.13i-q 3344.04h-p 0.071i-q 0.055s-a" 2325.1h-0  1871.3m-w
NoPoKoMis 0 1719.7¢"-k” 1655.29"-k”  1765.01b"-g"  1820.72z-g" 0.07i-r 0.055s-a" 1247x-f 1020.7b"-h"
NoPoKoMis 8 1942¢”-j 1742.9d"-k” 1896.19x-g"  1917.21w-¢° 0.07i-r 0.053u-c’ 1329.7v-e"  1034.1b"-h"
NoPoKoMis 12 2243z-h" 2029.5b"-i" 2140.52u-e”  2232.44s-¢" 0.088b-e 0.074g-0 1909m-v 1672.5p-a"
NoPoKoM3o 0 2374v-h" 2485.9s-g 2761.26k-x 2734.521-x 0.059q-y 0.042b"-g" 1630g-a” 1165.4y-g”
NoPoKoMazo 8 2468.7s-g° 2161.7a-h" 2264.85r-e”  2377.84g-d" 0.093bc 0.077e-m 2104.3j-q 1836n-x
NoPoKoM3o 12 2848m-b’ 2734.90-¢ 2899.84k-u  3008.36k-u 0.071i-q 0.055t-b” 2077.3k-r  1666.5p-a"
NoPoKoMao 0 3476f-p 3144.5h-x 3348h-p 3458.95g-n 0.07i-r 0.055s-a" 2370.2h-n 1932.1 m-u
NoPoKoMag 8 3528.7e-n 3316.69-t 3226.81i-q 3648.22g9-k 0.082c-i 0.0661-t 2644.7g-k  2442.1 h-m
NoPoKoMag 12 3723.7e- 3149.7h-x 3286.85i-p 3464.7g-n 0.081c-i 0.0661-t 2674.4ghi 2305.8h-0
NaoP2oKoMss 0 2288.7x-h" 2147.6a"-h" 2462.6p-d”°  2362.31g-d” 0.058r-y 0.043a"-g"  1407.4t-c” 1039.3b"-h"
N2oP4oKoMs 8 1552.3h"-k” 1686.3f" -k 1899.82x-g"  1854.94y-g° 0.059q-y 0.035f-h"  1110.1z-h"  677.7¢"-i°
N4oP4oKoMis 12 4331cde 3634.2e-n 4295.75fg 3997.64f-i 0.064m-u 0.058r-z 2654.9g-i 2324.4h-0
N4oP40K4oM15 0 3055j-z 2826n-b” 3046.36k-t 3108.62j-s 0.043a"-g" 0.034g°-i"  1297.4w-f* 1082.3a"-h"
N4oP40KaoM15 8 3341g-s 3251.3g-u 3370.31h-0  3576.48g-m 0.085c-h 0.071i-r 2856.3fgh 2549.6h-1
N2oP40K4oM15 12 3195.3h-w 2719.50-¢ 3473.3g-n 2991.42k-u 0.08c-j 0.063n-u 2823fgh 1902.5m-v
NgoPgoKoM3o 0 3107.3i-z 2072b"-i 2866.94k-u  2279.14r-d" 0.0610-w 0.044a"-g" 1681.6p-z  1029.8b"-h"
NgoPsoKaoM3o 8 3983d-h 2427.3u-g 2640.75n-b”  2670.07n-a" 0.068j-s 0.045z-9 1815.1n-x  1214.5y-g
NgoPgoKoM3o 12 3711.3e-m 3855.4d-j 3956.56f-j 4240.9fg 0.099b 0.073g-0 3937.5d 3142.7efg
N120P120Kg0Mao 0 2577r-d” 2460.8t-g 2686.8m-z 2706.91-y 0.051u-c” 0.023i 1413.2t-¢ 635.3g"-i"
N120P120Kg0Ma0 8 3364g-r 2645.4p-¢” 3381.25h-n  2909.92k-u 0.075f-n 0.053u-c’ 2555.2i-1 1564q-b”
N120P120Kg0Mao 12 3929.7d-i 2511.9r-g” 2975.82k-u_ 2763.12k-x 0.063n-u 0.042c’-h”  1909.7m-v 1171y-g°

Means with the same letter are not significantly different.
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Table 8. Correlation between the traits affected Rosa damacena under macro and micro fertilizers

The number of flowers per plant  Petal yield per hectare  Essential oil  Essential oil yield
The number of flowers per plant 1
Petal yield per hectare 0.86™ 1
Essential oil percentage 0.49" 0.44" 1
Essential oil yield 0.78™ 0.85™ 0.8" 1

*, **: Significantly differences at 5% and 1% levels, respectively.
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