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ABSTRACT

In order to evaluation of simultaneous effects of planting dates and methods and ecofriendly inputs application on
yield and yield components of Iranian Ox-Tangue (Echium amoenum Fisch. & Mey.), a split split plots experiment in
time based on randomized complete block design with three replications was conducted in 2011-2014 growing
seasons, in Ferdowsi University of Mashhad, Iran. Two different planting dates (10 March 2011 and 4 Aprill 2011),
three different types of biofertilizers and chemical fertilizers (mycorrhiza (Glomus mosseae), Biosulfur, chemical
fertilizer and control), two different types of planting methods (direct seeding and transplanting) and two agronomic
year assigned to main plots, sub plots, sub-sub plots, sub-sub-sub plots, respectively. The results showed that the
highest dry flower yield obtained in March planting date and seeding method and in conditions of mycorrhiza
application. Application of biofertilizers and chemical fertilizers in both of planting dates and both of planting
methods increased seed yield, so that application of mycorrhiza, biosulfur and chemical fertilizer in transplanting
planting method and Aprill planting date increased seed yield 45, 42 and 35% compared to control, respectively. In
general, the results of this research, it seems direct seeding of Echium amoenum in March and application of
ecological inputs especially mycorrhiza and biosulfur in Mashhad conditions is better than other treatments.
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Table 1. Soil physical and chemical characteristics of
experimental farm

Soil  Nitrogen Phosphorous ~Potassium H (dESCm'
texture  (ppm) (ppm) (ppm) P 1)'
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Table 2. Mean comparison of yield and yield components of Iranian Ox-tongue affected by simple effect of planting

date and methods and application of bio and chemical fertilizers

Flower weight ~ Flower  Dry flower Seed vield Dry matter ~ Flower Seed
per plant number yield (K ﬁ/a-l) yield harvest harvest
(9) per plant  (kg.ha™) 9. (kg.ha')  index (%) index (%)

Planting dates
10 March 2012 13.42a 1443a 740.35a 989.46a 3181.76a 23.14a 30.99a
3 April 2012 12.86a 1384a 698.32a 957.44a 3078.80a 22.50a 30.74a
Different fertilizers
Mycorrhiza 16.59a 1708a 887.14a 1180.16a 3555.08a 24.96a 34.48a
Biosulfur 15.12a 1668a 811.87b 1143.45a 3334.59b 24.49 33.21a
Chemical fertilizer 12.23b 1287b 678.24c 895.37h 3238.74b 20.96b 28.24b
Control 8.61c 990c 500.07d 674.82c 2392.70c 20.88b 27.54b
Planting methods
Seeding cultivation 13.82a 1476a 753.84a 1013.34a 3252.75a 23.08a 31.06a
Transplanting cultivation 12.46b 1351b 684.82b 933.57h 3007.81b 22.57a 30.68a
Year
Second 13.73a 1433a 736.28a 993.88a 3152.45a 23.25a 31.36a
Third 12.54b 1394b 702.37b 953.01b 3108.12a 22.40b 30.38b
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In each column and for each simple effect, means followed by the same letters are not significantly different (p<0.05), at 5% probability

level.
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Table 3. Mean comparison of yield and yield components of Iranian Ox-Tongue affected by application of bio and chemical
fertilizers in 2 agronomic year

Flower weight Flower number ~ Dry flower  Seed yield Dry matter ~ Flower harvest Seed harvest
per plant (g) per plant yield (kg.ha®)  (kg.ha?)  vyield (kg.ha™) index (%) index (%)
Second year
Mycorrhiza 17.25a 1722a 902.81a 1197.35a 3575.2a 25.25a 33.52ab
Biosulfur 15.90ab 1690a 831.47ab 1171.84a 3336.0ab 25.20a 35.49a
Chemical fertilizer 12.77cd 1310b 696.63c 913.84b 3273.4ab 21.33b 27.82¢
Control 9.01e 1010c 514.22d 692.53c 2425.2¢ 21.20b 28.61c
Third year
Mycorrhiza 15.92ab 1694a 871.48ab 1162.98a 3534.9ab 24.66a 32.8%b
Biosulfur 14.34hc 1647a 792.26b 1115.07a 3333.1ab 23.77a 33.48ab
Chemical fertilizer 11.69d 1265b 659.85¢ 876.90b 3204.1b 20.60b 27.26¢
Control 8.21e 970c 485.91d 657.12¢ 2360.3c 20.56b 27.88c
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In each column and for each simple effect, means followed by the same letters are not significantly different (p<0.05), at 5% probability
level.
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Table 4. Mean comparison of yield and yield components of Iranian Ox-Tongue affected by interaction effect of different
planting date and application of bio and chemical fertilizers

Flower weight Flower number  Dry flower  Seed yield Dry matter ~ Flower harvest Seed harvest
per plant (g) per plant yield (kg.ha)  (kg.ha)  yield (kg.ha?) index (%) index (%)

10 March 2012

Mycorrhiza 16.86a 1699a 908.31a 1167a 3515.8ab 25.84a 33.19a
Biosulfur 15.90ab 1707a 850.40a 1162a 3416.4ab 24.95a 33.22a
Chemical fertilizer 12.55cd 1373b 706.84bc 946b 3416.5ab 20.78b 27.80b
Control 8.37e 994d 495.83d 682d 2378.4d 20.97b 28.87b
3 April 2012
Myecorrhiza 16.32a 1717a 865.98a 1193a 3594.4a 24.07a 34.10a
Biosulfur 14.34bc 1630a 773.34b 1124a 3252.8bc 24.02a 34.86a
Chemical fertilizer 11.91d 1202c 649.65¢ 844c 3061.0c 21.14b 27.27b
Control 8.85e 986d 504.30d 667d 2407.0d 20.79b 27.61b
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In each column, means followed by the same letters are not significantly different (p<0.05), at 5% probability level.
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Table 5. Mean comparison of yield and yield components of Iranian Ox-Tongue affected by interaction effect of different
planting dates and methods

Flower Flower  Dry flower Seed Dry matter ~ Flower harvest ~ Seed harvest
weight number yield Yield Yield Index index
per plant (g) perplant  (kg.ha?) (kg.ha™y  (kg.ha?) (%) (%)
10 March 2012
Seeding cultivation 13.65a 1454ab 751.98a 984.35ab 3195.7a 23.23a 30.48a
Transplanting cultivation 13.19 1433ab 728.71ab 994.57ab 3167.8a 23.04a 31.50a
3 April 2012

Seeding cultivation 13.99a 1498a 755.69a 1042.33a 3309.8a 22.92a 31.64a
Transplanting cultivation 11.73a 1269b 640.94b 872.56b 2847.8b 22.09a 29.85a
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In each column, means followed by the same letters are not significantly different (p<0.05), at 5% probability level.
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Table 6. Mean comparison of yield and yield components of Iranian Ox-Tongue affected by interaction effect of different
planting methods and application of bio and chemical fertilizers

Flower weight  Flower number Dry flower Seed Dry matter ~ Flower harvest ~ Seed harvest

lant lant yield Yield yield index index
per plant (g) per plan (kgha')  (kgha')  (kg.ha?) (%) (%)
Seeding cultivation
Mycorrhiza 17.45a 1722a 927.27a 1184.98a 3610.5a 25.72a 32.83b
Biosulfur 14.93bc 1676a 808.03b 1154.64a 3321.2ab 24.53a 35.06a
Chemical fertilizer 13.21c 1438b 727.12¢ 971.94b 3417.8a 21.31b 28.47c
Control 9.69d 1068¢c 552.92e 741.79c 2661.4c 21.02b 27.88c
Transplanting cultivation
Mycorrhiza 15.73ab 1693a 847.02b 1175.35a 3499.7a 24.19a 33.58ab
Biosulfur 15.32b 1661a 815.71b 1132.27a 3348.0a 24.44a 33.91ab
Chemical fertilizer 11.25d 1137¢ 629.37d 818.79c 3059.6b 20.61b 26.61c
Control 7.54e 913d 447.21f 607.85d 2124.0d 21.02b 28.60c
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In each column, means followed by the same letters are not significantly different (p<0.05), at 5% probability level.
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Table 7. Mean comparison of yield and yield components of Iranian Ox-Tongue affected by interaction effect of different
planting dates and methods and application of bio and chemical fertilizers

Flower Flower Dry Seed Dry matter Flower Seed
weight number  flower yield yield yield harvest index harvest index
per plant (g) perplant  (kg.ha™) (kg.hat)  (kg.ha) (%) (%)
10 March 2012
Seeding Mycorrhiza 17.99a 1735a 951.76a 1151.12ab 3534.62bc 26.96a 32.54bc
cultivation Biosulfur 16.14a-c 1754a 869.56a-C 1191.11ab  3557.28bc 24.62a-d 33.48bc
Chemical fertilizer 11.68ef 1291f 670.50e 887.45e 3079.30e 21.77c-f 28.81de
Control 8.78gh 1034h 516.11fg 707.71fy 2611.68f 19.77f 27.09
10 March 2012
Transplanting ~ Mycorrhiza 15.72a-d 1663hc 864.87hc 1183.13ab  3496.96¢ 24.48a-d 33.84b
cultivation  Biosulfur 15.66a-d 1659bc  83L.24b-d  1132.88b  3275.51d 25.46ab 34.73ab
Chemical fertilizer 13.42de 1455e 743.17de 1005.92d 3753.61a 19.80f 26.80e
Control 7.96h 954i 475.56gh 656.36gh 2145.17h 22.18c-f 30.65cd
3 April 2012
Seeding Mycorrhiza 16.90ab 1709ab 902.79ab 1218.83a 3686.36ab 24.72a-c 33.12bc
cultivation Biosulfur 13.71c-e 1597cd 746.50de 1118.17bc  3085.17e 24.44a-d 36.64a
Chemical fertilizer 14.74b-d 1585d 783.74cd 1056.43cd 3756.39a 20.86ef 28.12de
Control 10.59fg 1101g 589.73f 775.88f 2711.20f 21.71c-f 28.67de
3 April 2012
Transplanting Mycorrhiza 15.73a-d 1724ab 829.17b-d 1167.57ab  3502.39c 23.66b-¢ 33.33bc
cultivation Biosulfur 14.98b-d 1663bc  800.17cd 1131.66b  3420.43cd 23.42b-¢ 33.09bc
Chemical fertilizer 9.09gh 819j 515.56fg 631.67h 2365.679 21.42d-f 26.42¢
Control 7.11h 871j 418.87h 559.34i 2102.77h 19.86f 26.56e
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In each column, means followed by the same letters are not significantly different (p<0.05), at 5% probability level.
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Table 8. Monthly average of temperature and rainfall in Mashhad in 2014 and 2015 years

March 21 April 21 May 22 June22 July 23 August 23 September 23 February 20
Year Month of year To To to to To to To To
April 20 May 21 June?21 July 22 August 22 September 22 October22  March 20
2014 Average of temperature (°C)  13.6 18.6 25.0 27.8 27.4 24.9 19.2 7.8
Rainfall (mm) 18.6 235 14.9 0 2.4 0 114 373
2015 Average of temperature (°C)  12.5 22.3 251 28.6 27.5 24.8 18.1 -
Rainfall (mm) 67.4 24.2 22 0 0 0 16.7
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