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Effect of tillage methods and nitrogen fertilizer application on forage yield and
quality of triticale (X Triticosecale Wittmack) following rice harvest
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Effect of tillage methods and nitrogen fertilizer application on forage yield and
quality of triticale (X Triticosecale Wittmack) following rice harvest

Seyedi, S.R.!, Mohammadvand, E.2, Hosseini Chaleshtori® and Rabiee, M.*

ABSTRACT

Seyedi, S.R. Mohammadvand, E., Hosseini Chaleshtori and Rabiee. M. 2025. Effect of tillage methods and nitrogen
fertilizer application on forage yield and quality of triticale (X Triticosecale Wittmack) following rice harvest. Iranian
Journal of Crop Sciences. 27(1): 165-179. (In Persian).

Introduction: Triticale (X Triticosecale Wittmack) is a cereal crop that can be cultivated in rotation with rice.
The occurrence of early autumn rainfall and lack of sufficient opportunity and time for land preparation are some
of the problems of second crop cultivation following rice harvest. By reducing soil tillage, it is possible to
increase soil water content, and improve soil structure, and aeration. It was assumed that triticale cultivars under
conditions of increasing nitrogen fertilization will respond differently to tillage methods. For this purpose, the
experiment was conducted to determin the optimal amount of nitrogen fertilizer application and choosing the
appropriate tillage method for growing triticale cropm in rotation with rice.

Materials and Methods: To study the effect of tillage methods and nitrogen fertilizer application rates on
morphological traits and biological yield of triticale cv. Pazh, a field experiment was carried out as spilit plot
arrangements in randomized complete block design with three replications in the research site of Rice Research
Institute of Iran (RRII), Rasht, Iran, in 2021-22 and 2022-23 growing seasons. Experimental factors were tillage
methods as main plot at three levels (no-tillage, minimum tillage, and conventional tillage) and nitrogen fertilizer
application rates as subplots at five levels (0, 46, 92, 138 and 184 kg N ha* from urea source).

Results: Results showed that the shortest days to seedling emergence (8.8 days), highest plant density (246
plant.m~2) and highest fresh forage yield (38.4 ton.ha*) were obtained in conventional tillage plots. Highest plant
density (254 plant.m™2), plant height (154.9 cm), number of tillers (5.1), fresh forage yield (45.2 ton.ha) and
protein content (17.7 %) were obtained by application of 184 kg N ha. The highest dry forage yield (14.7
ton.ha!) and protein yield (2630.3 kg.ha) were obtained through combined treatment of conventional tillage
and application of 184 kg N ha, which was not significantly different from the combined treatment of the
minimum tillage and application of 138 kg N ha'.

Conclusion: Overall, the results of this experiment showed that using the combined treatment of the minimum
tillage and the application of 138 kg N ha* improved fresh and dry forage yield of triticale. This finding is very
important for providing proportion of the livestock and poultry feed, increasing farmers' income as well as
improving sustainability in production by including triticale in as a forage crop rotation in monoculture paddy
field.
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Table 1. Meteorological information of the experiment site (2021-2023)
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Mean temperature Temperature (°C) Rainfall  Sunny hours
Year J..  Months olo (°C) Maximum Minimum  (mm) (hr)
Nov. oLt 10.1 16.2 4.1 100.5 744
Dec. 53T 13.1 18.9 7.3 30.1 127.1
VEEe Jan. <3 7.3 12.4 2.3 146.6 109.9
2021-2022 Feb. o 8.6 145 2.8 72.6 146.6
Mar. Ll 10.1 13.8 6.4 122.6 724
Apr. RYESYY 134 19.1 7.7 405 161.4
May g 17.6 21.8 134 19.0 53.7
Nov. oLT 14.0 19.4 8.6 70.2 74.6
Dec. 53T 10.8 14.0 75 108.8 63.6
VFLY-VFey Jan. ©s 7.2 11.7 2.7 77.1 101.4
2022-2023 Feb. o 6.6 11.3 19 109.4 107.4
Mar. Ll 129 18.6 7.2 76.1 125.4
Apr. RS 14.8 20.3 9.3 53.9 157.1
May Cigus 19.1 24.7 134 8.7 58.1
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Table 2. Physical and chemical properties of soil at the experiment site

- S 0o Joms  SSIoe Sl el
K (mg.kg?) P(mgkg?) N (%) OC (%) EC(dS.m?) Soil texture pH
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Table 3. Mean comparison of plant traits of triticale in tillage method treatments

O G 59, S5 oS15 oS> Sas s bl > Sles F sk s Slas
Days to seedling Plant density Protein yield Dry forage yield Fresh forage yield
Treatments bl slales emergence (plant.m2) (kg.ha't) (kg.hat) (kg.hat)
Tillage methods SopseSs gls by,
No-tillage $3SE Oady 9.4a 222b 1447b 9375b 34780b
Minimum tillage G535 5 0S 9.1b 237a 1787a 11329a 36886a
Conventioal tillage Jsldie 655905 1 8.8b 246a 1870a 11725a 38423a
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Means in each coloumn followed by similar leter(s) are not significantly different at 5% probability level, using Tukey's test
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Table 4. Mean comparison of plant traits of triticale in nitrogen fertilizer treatments

5 Sy oS5 S Slas S dgles Sls Sl osp 0 Skes
Plant height  «= sl Plant density Freash forage yield Dry forage yield Protein content  Protein yield
Treatments il ola,les (cm) No. Tiller  (plant.m?) (kg.ha'?) (kg.hat) (%) (kg.ha't)
Nitrogen (kg.ha') 03558558
Zero (Control) o 119.1c 3.3c 209c 21742d 6385d 10.8d 689
46 2 137.3b 4.2b 228hc 34443c 9703c 14.3c 1391d
92 ay  142.9ab 4.6b 235ab 38398h 11117b 15.3b 1708c
138 YA 152.4a 5.1a 249 43620a 12918a 17.1a 2224b
184 VAP 154.9a 5.1a 254a 45281a 14030a 17.7a 2494a
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Means in each coloumn followed by similar leter(s) are not significantly different at 5% probability level, using Tukey's test
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Table 5. Mean comparison of plant traits of triticale in interaction of tillage method and nitrogen fertilizer

treatments
Treatments ol T gl les Sz ble s Shae 54, 5 Shas
OSsp8 358 Dry forage yield Protein yield
Tillage methods  s;,se5= sls 25,  Nitrogen (kg.ha't) (kg. ha't) (kg. ha't)
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Means in each coloumn followed by similar leter(s) are not significantly different at 5% probability level, using Tukey's test
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