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Abstract 


Field trial was conducted to study the effect of nitrogen levels on dual purpose use of triticale at Agricultural Research Farm, KPK Agricultural University Peshawar during winter 2009-2010. The experiment was consisted of four nitrogen levels (40, 80, 120 and 160 kg ha-1) and cutting treatment (cut and no-cut). Nitrogen levels (N) were kept in the main plots whereas cutting treatment (C) was alloted to the subplot. The experiment was carried out in randomized complete block design with split plot arrangement having three replications. The results revealed that nitrogen levels and cutting treatment significantly affected all parameters under study. Interactions between N x C were also remained significant for all parameters except grains spike-1. Increasing nitrogen level up to 120 kg ha-1 resulted in increased yield and yield components but further increase in N level did not increase yield and yield components of wheat. Application of N at rate of 120 kg ha-1 produced higher fresh and dry fodder yield, tillers m-2, plant height, grains spike-1, thousand grain weight, grain yield, biological yield and harvest index of triticale. Cutting suppressed yield and yield components and higher number of tillers m-2, plant height, grain spike-1, thousand grain weight, grain yield, biological yield and harvest index were recorded for no-cut plots as compared to cut plots. It was concluded that N application at the rate of 120 kg ha-1 resulted in higher yield and yield components of triticale and hence recommend for higher productivity. Cutting decreased grain yield of triticale by 13% as compared to no-cut but cut plots also produced green fodder in the fodder scarce period. Thus a cut can be given to triticale at the fodder scarce period during December and January on the cost of 13% loss in grain yield. 


I. INTRODUCTION
Triticale is a cereal hybrid derived by crossing wheat (Triticum sp.) with cereal rye (Secale sp).  Dual-purpose types grown are useful (Andrews and others 1991) for fodder use as hay, silage or grazing followed by grain production. The use of triticale crop for both forage and grain production is practiced in many parts of the world. The grains are primary used for feeding figs, poultry and ruminant animals such as cattle and sheep as forage (FAO 2004). It can be grown as a dual purpose crop to compensate the deficiency of forage and grain production during winter. The crop can be grazed by animals or harvested for silage and hay. Triticale grain could be a cheaper alternative to wheat and maize grain for poultry enterprises. Advances in plant breeding have made triticale a viable crop in many parts of the world (Andrews and others 1991). Thus dual-purpose triticale is identified as an exciting new option for forage and grain production (Ahmed and Meisner 2002). 

Triticale appears to be an ideal crop for producers using sustainable agriculture practices and organic farming In Pakistan and especially KPK, it is a non-traditional cereal that grows well during the cool and dry Rabi season (November-March) when small-scale dairy farmers face a severe shortage of quality fodder (Ahmed and Meisner 2002, Haque and others 2006). November to February is the lean period for most popular fodder thus to  meet the shortage of green fodder in the Rabi season, farmers can produce huge amount of fodder triticale, followed by grain yields that are similar to those from wheat for cattle or poultry feed (Jahan and others 2001, Haque et al., 2006). Fresh triticale forage (containing about 25 % crude protein), straw and grain are highly nutritious feeds (Ahmed and Meisner 2002, Haque et al., 2006). Triticale grain could be a cheaper alternative to wheat and maize grain for poultry enterprises. 

Thus dual-purpose triticale was identified as an exciting new option for forage and grain production (Ahmed and Meisner 2002, Jahan et al., 2001, Haque et al., 2006). Triticale grain yield and total biomass have responded variably to N fertilizer rate and placement (Harmoney et al., 2005). Improved triticale forage production can be attained by N alone or in combination with P, and banding both fertilizers with the seed resulted in the greatest production with the least amount of inputs (Baker, 2003). Additional nitrogen is likely to be required for maximum grain yield, particularly if 
the crop has been grazed.  In this paper we present the prospects of dual purpose triticale with nitrogen management to improve its agronomic practices.

Quantity and quality of forage and grain with this dual use is strongly influenced by nitrogen application, cutting frequency and growth stage (Moral et al., 1991). Nitrogen application and selection of suitable N dose considerably affect the yield and yield components of Triticale. Also nitrogen sources and N rates has significant affect on Agronomic performance of Triticale (Bishnoi et al., 1980). Nitrogen plays an important role in increasing grain yield, protein content and amino acid composition of triticale cultivars. A significant grain yield response to N was observed and also Yield component responses to N were increased (Bruckner et al., 1998). Fertilization of cereal crops for grain production, especially wheat, maize and triticale, has received much attention. Sander and Eghball (1999) found winter triticle grain yields increase as N rates increase from 0 to 30 lb/acre. Winter Triticale grain yield and total biomass have responded variably to N fertilizer rate and placement (Harmoney et al., 2005). Improved triticale forage production can be attained by N or P fertilizer alone or in combination, and banding both fertilizers with the seed resulted in the greatest production with the least amount of inputs (Baker 2003). Additional nitrogen is likely to be required for maximum grain yield, particularly if the

crop has been grazed.
 Keeping in view the importance of dual purpose triticale and nitrogen impact on it, the present study was therefore conducted to evaluate the suitable nitrogen dose for both grain production and as a dual purpose crop.
 III. MATERIALS AND METHODS


In order to study the effect of nitrogen and Tritical as dual purpose crop, an experiment was conducted at New Developmental Farm Agricultural University Peshawar during winter 2009-2010. The experiment consist nitrogen levels such as 30 kg ha-1, 60 kg ha-1, 90 kg ha-1 and 120 kg ha-1 and cutting treatments (No cut and cut before tillering stage). Cutting treatments were kept in main plots while nitrogen application was allotted to sub plots. The experiment was carried out by using randomized complete block design with three replication with split plot arrangement having sub plot size of 3 X 7 m2 . Sowing was done in November having row to row distance of 30 cm and seed rate of 120 kg ha-1. Nitrogen was applied in three split doses. Land was thoroughly prepared by two ploughing followed by planking. All other agronomic practices were kept constant for all the treatments. Data were recorded on fresh and dry forage weight (g), days to physiological maturity, plant height (cm), grain spike-1, thousand grain weight (g) biological yield (kg ha-1) and grain yield (kg ha-1). 

 Data regarding fresh fodder yield were recorded by cutting five central rows of cut plots 60 days after sowing and then was weighed with the help of digital balance. A sample of one kg was taken from each treatment plot was oven dried for about 100 C0 for 48 hour and then the dry matter forage yield was measured with the help of digital balance. Data on plant height were recorded by measuring randomly selected 10 plants in each subplot; from base of plant to the tip of spikes excluding awns at physiological maturity.  Grains spike-1 were recorded by counting triticale grains in randomly selected five spikes in each subplot and was average accordingly. Thousand grains weight were recorded on sensitive electronic balance after counting thousand grains with the help of seed counter for each subplot. Biological yield were recorded by harvesting the five central rows in each subplot and were sun dried, weighed and then were converted to kg ha-1 using the following formula.

Biological yield (kg ha-1​) =  EQ \F(Biological yield in the three central rows x 10000, Row length x R-R distance x no. of rows) 
 Four central rows in each subplot were harvested; sun dried and was threshed separately for recording grain yield and was converted to kg ha-1 by the following formula. 

Grain yield (kg ha-1​) =  EQ \F(Grain yield from the three central rows x 10000, Row length x R-R distance x no. of rows) 
Statistical Analysis

The data recorded will be analyzed statistically using analysis of variance techniques appropriate for randomized complete block design. Means will be compared using LSD test at 0.05 level of probability, when the F-values is significant. (Jan et al. 2009).





 RESULTS AND DISCUSSION
Fresh and dry fodder yield (kg ha-1)

Data regarding fresh and dry fodder yield are given in Figure 1. Statistical analysis of the data revealed that higher fresh and dry fodder yield was achieved by application of nitrogen at the rate of 120 kg ha-1, followed by 90 kg ha-1, however it was at par with 40 and 80 kg ha-1. Nitrogen application increased vegetative growth which resulted in higher fresh and fodder yield. 
Plant height 

   Plant was significantly affected by nitrogen and cutting. Interaction between NxC was also significant for plant height of triticale. Mean value of the data revealed that nitrogen applied at the rate of 120 kg ha-1 resulted in long stature plants (106.3cm), followed by 60 kgha-1(92.3 cm). Short stature plants (82.7cm) were recorded in plots where nitrogen was applied at the rate of 40kg ha-1. Interaction between N and cutting indicated plant hight decreases with cutting at each nitrogen levels however maximum plant height was recoded in no cut plots at 120 kg N ha-1(121.7cm), whereas minimum plant height (57cm) was observed in cut plots where nitrogen was applied at 40 kg ha-1.

1000 grain weight

              Data on 1000 grain weight are reported in Table 3. Perusal of the data showed that 1000 grain weight was significantly affected by nitrogen and cutting treatments. Interaction between NxC was also significant. Mean value of the data indicated that 1000 grain weight was consistently increased with increase in N up to 120 kg ha-1 but further increase resulted in decrease in 1000 grain weight of triticale and hence greater 1000 grain weight was found in plots where N was applied at 120 kg ha‑1 (44g), followed by 160 kg ha-1 (40g), whereas minimum 1000 grain weight was found in plots where N was applied at 40 kg ha-1. Interaction between NxC revealed that 1000 grain weight decline with cutting for all N levels except 40 kg N ha-1 and hence greater 1000 grain weight was found in no cut plots where N was applied at 120 kg ha-1(46.45g), whereas lower 1000 grain weight (34.28g) was recorded in no cut plots where N was applied at 40 kg ha-1.

Grains spike-1

    Data regarding grain spike‑1 are reported in Table 4. Perusal of the data indicated that nitrogen and cutting significantly affected grains spike-1of triticale. Interaction between N x C was not significant. Mean value of the data indicated that N enhancement resulted as increased in grains spike-1 up to 120 kg ha-1but further increase reduced it. Higher number of grains spike-1 (69.2) was found by nitrogen applied at 120 kgha-1, followed by (61.8), whereas lower number of grains spike-1 (53.3) was recorded in plots where nitrogen was applied at 40 kg ha​1. 

Biological yield (kg ha-1)

              Data concerning to biological yield are reported in Table 5. Statistical analysis of the data revealed that biological yield was significantly affected by nitrogen and cutting treatments. Interaction between nitrogen and cutting was also significant. Mean value of the data indicated that biological yield was consistently increased with increase in N up to 120 kg ha-1 but further increase resulted in decrease in biological yield of triticale and hence biological yield was produced in plots where N was applied at 120 kg ha‑1 (14396 kg ha-1), followed by 80 kg ha-1 (11743 kg ha-1), whereas minimum biological yield (6389 kg ha-1) was recorded  in plots where N was applied at 40 kg ha-1. Cutting reduced biological yield and thus higher biological yield (11851 kg ha-1) was recorded in no-cut plots as compared to cut plots (9569 kg ha-1).  Interaction between N x C revealed that biological yield reduced with cutting for all N levels and greater biological yield was found in no cut plots where N was applied at 120 kg ha-1(15556 kg ha-1), whereas lower biological yield (4444 kg ha-1) was recorded in no cut plots where N was applied at 40 kg ha-1.

Grain yield (kg ha-1)


Data regarding grain yield are given in Table 6. Analysis of the data revealed that nitrogen levels and cutting significantly affected grain yield of triticale. However, the interaction between N levels and cutting was not significant. Grain yield increased with increase in N from 40 to 120 kg ha-1 but further increase in N level did not enhance grain yield of triticale. Higher grain yield (3382 kg ha-1) was recorded for N applied at the rate of 120 kg ha-1 followed by (3186 kg ha-1) for N level of 80 kg ha-1. Cutting suppressed grain yield of triticale and cut plots produced significantly lower grain yield (2444 kg ha-1) as compared to no-cut plots (2772 kg ha-1). 
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Fig1. Effect of nitrogen levels on fresh and dry fodder yield of Triticale.

Table 1. Tillers m-2 of triticale as affected by nitrogen and cutting.

	 
	40
	80
	120
	160
	mean

	No-cut
	186.67
	203.67
	212.33
	198.67
	200.33 a

	Cut
	159.67
	169.00
	191.00
	177.33
	174.25 b

	Mean
	173 c
	186 b
	202 a
	188 b
	 


Means of the same category followed by different letters are significantly different from each other. 

LSD0.05 for N = 3.99

LSD0.05 for C = 2.82

LSD0.05 for N x C = 5.64

Table 2.  Plant height (cm) of triticale as affected by nitrogen and cutting.

	 
	40
	80
	120
	160
	mean

	Nocut
	108.3
	109.0
	121.7
	107.0
	111.5 a

	Cut
	57.0
	66.3
	91.0
	77.7
	73.0 b

	Mean
	82.7 c
	87.7 bc
	106.3 a
	92.3 b
	 


Means of the same category followed by different letters are significantly different from each other. 
LSD0.05 for N = 4.01

LSD0.05 for C = 2.84

LSD0.05 for N x C = 5.67

Table 3. 1000 grain weight of triticale as affected by nitrogen and cutting.

	 
	40
	80
	120
	160
	mean

	No-cut
	34.28
	39.56
	46.45
	39.87
	40.04 a

	Cut
	34.96
	32.72
	42.51
	39.94
	37.53 b

	Mean
	35 b
	36 b
	44 a
	40 b
	 


Means of the same category followed by different letters are significantly different from each other. 

Table 4. Grain spike-1 of triticale as affected by nitrogen and cutting.

	 N kg ha-1
	40
	80
	120
	160
	mean

	Nocut
	56.3
	69.0
	76.0
	63.7
	66.3a

	Cut
	50.3
	54.7
	62.3
	57.7
	56.3b

	Mean
	53.3c
	61.8b
	69.2a
	60.7b
	 


Means of the same category followed by different letters are significantly different from each other. 

LSD0.05 for N = 3.25

LSD0.05 for C = 2.30

Lsd0.05 for N x C = 4.60

Table 5.  Biological yield of triticale as affected by nitrogen and cutting.

	 N kg ha-1
	40
	80
	120
	160
	mean

	No-cut
	8333
	13056
	15556
	10458
	11851a

	Cut
	4444
	10431
	13236
	10167
	9569b

	Mean
	6389 c
	11743b
	14396 a
	10313 c
	 


Means of the same category followed by different letters are significantly different from each other. 

LSD0.05 for N = 900

LSD0.05 for C = 636

LSD0.05 for N x C = 1273
Table 6.  Grain yield kg ha-1of triticale as affected by nitrogen and cutting.

	Cutting
	40
	80
	120
	160
	Mean

	No-cut
	1347
	3284
	3583
	2875
	2772a

	Cut
	1000
	3089
	3180
	2507
	2444b

	Mean
	1173 c
	3186 a
	3382 a
	2691b
	 

	LSD0.05 for N
	389
	
	
	
	

	Lsd0.05 for C
	275
	
	
	
	


Means of the same category followed by different letters are significantly different from each other. 

LSD0.05 for N = 389
LSD0.05 for C = 275
Table 7. Harvest index (%) of triticale as affected by nitrogen and cutting.

	 
	40
	80
	120
	160
	mean

	Nocut
	21.94
	33.51
	30.59
	36.57
	30.65 b

	Cut
	30.03
	39.48
	32.09
	33.34
	33.74 a 

	Mean
	25.99c
	36.50a
	31.34b
	34.96ab
	 


Means of the same category followed by different letters are significantly different from each other. 

LSD0.05 for N = 3.95

LSD0.05 for C = 2.79

LSD0.05 for N x C = 5.59

 Conclusion 


It was concluded that N application at the rate of 120 kg ha-1 resulted in higher yield and yield components of triticale and hence recommend for higher productivity. Cutting decreased grain yield of triticale by 13% as compared to no-cut but cut plots also produced green fodder in the fodder scarce period. Thus a cut can be given to triticale at the fodder scarce period during December and January on the cost of 13% loss in grain yield. 
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