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Abstract: An animal performance is expected to depend directly on fodder quality. The nutrient concentrations
of the forage have a major impact on animal feeding. Forage quality relies on various factors including soil
fertility status, where nitrogen and zinc are very important nutrients. A field experiment was conducted to
investigate the interactive effect of the both nutrients on quality of maize fodder. The experiment was laid out
in randomized complete block design (RCBD) with three repeats. Results revealed that crude protein yield (CPY)
increased  significantly owing  to  interactive effect of N and  Zn. However, total digestible nutrients (TDN),
net energy for lactation (NEL), digestible dry matter (DDM), dry matter intake (DMI) and relative feed value
(RFV) showed non-significant impact of nitrogen and zinc applications to improve quality of maize fodder.
Overall results  exhibited  synergistic interaction of nitrogen and zinc application on maize fodder quality.
Hence, it was concluded that zinc should not be applied alone, but in conjunction with NPK fertilizers to obtain
better quality fodders.
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INTRODUCTION Zinc is an imperative micronutrient. It is needed in

Forage nutrient concentrations have an imperative plant physiological processes such as photosynthesis,
role in animal feeding. Its nutritive value is influenced by protein and sugar synthesis, fertility and production of
several factors including soil fertility [1]. The most seeds, growth  regulation  and  disease immune system.
important and readily manageable factor to produce a Its deficiency impedes these plant physiological
profitable crop is plant nutrients. The problems associated pathways by adversely affecting health and productivity
with cropping system include low soil fertility [2]. of plants, which results in low yield and poor quality [8].

Nitrogen requires the most intensive management Nitrogen   in    integration    with   zinc  improved
owing  to  its  high  demand  within the plant and plant height and yield in maize [9]. Verma et al. [10]
variability  in   the  soil [3, 4]. Its deficiency can be observed that nitrogen and zinc affected growth, yield,
removed  by  fertilizer application [5]. Its application quality and uptake of nutrients in fodder sorghum.
affects the fodder production as well as forage quality Conversely, Adiloglu and Saglam [11] reported
parameters such as crude fiber, crude protein, ether antagonistic  interaction of nitrogen and zinc within plant
extractable fat and total ash contents [6]. The quality and body. By  keeping  in  view the importance of nitrogen
nutritive value of fodder is affected by application of and zinc in the forage quality, the present study was
different nitrogen levels under limited irrigational designed to investigate the interactive effect of nitrogen
situations [7]. and zinc on maize fodder quality.

small quantity, but plays indispensable role in various
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MATERIALS AND METHODS

The interactive effect of nitrogen and zinc on maize
fodder was investigated on research area, Department of
Soil Science, University College of Agriculture and
Environmental Sciences, the Islamia University of
Bahawalpur. The experiment was arranged according to
randomized complete block design (RCBD) having three
replications. The treatments included combinations of 50,
100 and 150 kg N ha  and 5 and 10 kg Zn ha  with a1 1

control treatment.
The data regarding various qualitative traits were

recorded during the experiment. The plant samples were
taken, ground and passed through a sieve of 0.5 mm mesh
size. These samples were digested and subjected to
chemical analysis. Nitrogen contents were determined by
micro-kjeldahal apparatus [12] and crude protein yield was
calculated through multiplying % N with a factor of 6.25 Fig. 1: Interactive effect of nitrogen and zinc applications
[13]. TDN, NEL DDM, DMI and RFV were calculated by on crude protein yield of maize fodder
the equations as described by Horrocks and Vallentine T1 = Control
[14]. The data was analyzed statistically using Fischer's T2 = N @ 50 kg ha  + Zn @ 5 kg ha
analysis of variance techniques and the treatments means T3 = N @ 50 kg ha  + Zn @ 10 kg ha
were compared by using LSD test at 5 % probability level T4 = N @ 100 kg ha  + Zn @ 5 kg ha
[15]. T5 = N @ 100 kg ha  + Zn @ 10 kg ha

RESULTS AND DISCUSSION T7 = N @ 150 kg ha  + Zn @ 10 kg ha

The results of the data revealed that CPY with 10 kg ha  Zn, while minimum TDN (45.84 %) were
significantly escalated with increasing rates of nitrogen observed in the treatment where lowest rates of nitrogen
and zinc applied to maize fodder (Figure 1). Different and zinc (N @ 50 kg ha  + Zn @ 5 kg ha ) were applied.
nitrogen levels augmented CPY of maize fodder. Similarly, The TDN exploits the present nutrients in forages [17].
zinc applied to maize fodder showed pronounced effect. These results were in contradiction with Albayrak and
Their  interaction  was found synergistic for improving Turk [18] who reported that TDN enhanced due to
CPY  of  maize  yield.  The  highest crude protein yield nitrogen applications.
(1.69 t ha ) was recorded with the treatment comprising The results of present study indicated non-1

N @ 150 kg ha  with 10 kg ha  Zn and the lowest CPY significant impact on net energy for lactation (NEL) due to1 1

(0.40 t ha ) was found in control, where significant nitrogen and zinc applications on maize fodder (Figure 3).1

improvement in CPY over the control was observed. Increasing nitrogen levels resulted in a non-significant
These results were espoused by Yolcu et al. [16] who increase in net energy for lactation. In response zinc
reported that CPY increased by increasing dosage of application,  maize  fodder showed  NEL values at par with
nitrogen sources on common vetch and barley. each other. In  the  context  of  nitrogen-zinc interaction,

The data pertaining to TDN depicted that nitrogen a synergistic increase in NEL was found non-significantly.
and  zinc  application  had  non-significant impact on The maximum NEL (1.20 Mcal kg ) was observed with the
maize fodder (Figure 2). Results of different nitrogen treatment comprising N @ 100 kg ha  with 10 kg ha  Zn,
applications  on  maize  fodder were  at par with each while minimum NEL (1.17 Mcal kg ) was recorded in the
other. As far as zinc supply  concerned, TDN showed treatment  where  minimum  rates  of   nitrogen   and  zinc
non-significant improvement. Similarly, their interaction (N @ 50 kg ha  + Zn @ 5 kg ha ) were applied. These
demonstrated synergistic effect showing same trend of results were opposed by Albayrak and Turk [18] who
TDN increment. The maximum TDN (47.16 %) were reported that increasing nitrogen applications enhanced
recorded  with  the  treatment comprising N @ 100 kg ha NEL values.1

1 1
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1 1

T6 = N @ 150 kg ha  + Zn @ 5 kg ha1 1
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Fig. 2: Interactive effect of nitrogen and zinc applications Fig. 4: Interactive effect of nitrogen and zinc applications
on total digestible nutrients of maize fodder on digestible dry matter of maize fodder

T1 = Control T1 = Control
T2 = N @ 50 kg ha  + Zn @ 5 kg ha T2 = N @ 50 kg ha  + Zn @ 5 kg ha1 1

T3 = N @ 50 kg ha  + Zn @ 10 kg ha T3 = N @ 50 kg ha  + Zn @ 10 kg ha1 1

T4 = N @ 100 kg ha  + Zn @ 5 kg ha T4 = N @ 100 kg ha  + Zn @ 5 kg ha1 1

T5 = N @ 100 kg ha  + Zn @ 10 kg ha T5 = N @ 100 kg ha  + Zn @ 10 kg ha1 1

T6 = N @ 150 kg ha  + Zn @ 5 kg ha T6 = N @ 150 kg ha  + Zn @ 5 kg ha1 1

T7 = N @ 150 kg ha  + Zn @ 10 kg ha T7 = N @ 150 kg ha  + Zn @ 10 kg ha1 1

Fig. 3: Interactive effect of nitrogen and zinc applications Fig. 5: Interactive effect of nitrogen and zinc applications
on net energy for lactation of maize fodder on dry matter intake of maize fodder

T1 = Control T1 = Control
T2 = N @ 50 kg ha  + Zn @ 5 kg ha T2 = N @ 50 kg ha  + Zn @ 5 kg ha1 1

T3 = N @ 50 kg ha  + Zn @ 10 kg ha T3 = N @ 50 kg ha  + Zn @ 10 kg ha1 1

T4 = N @ 100 kg ha  + Zn @ 5 kg ha T4 = N @ 100 kg ha  + Zn @ 5 kg ha1 1

T5 = N @ 100 kg ha  + Zn @ 10 kg ha T5 = N @ 100 kg ha  + Zn @ 10 kg ha1 1

T6 = N @ 150 kg ha  + Zn @ 5 kg ha T6 = N @ 150 kg ha  + Zn @ 5 kg ha1 1

T7 = N @ 150 kg ha  + Zn @ 10 kg ha T7 = N @ 150 kg ha  + Zn @ 10 kg ha1 1
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Fig. 6: Interactive effect of nitrogen and zinc applications CONCLUSION
on relative feed value of maize fodder

T1 = Control CPY, TDN, NE , DDM, DMI and RFV are important
T2 = N @ 50 kg ha  + Zn @ 5 kg ha forage quality indicators. A highly significant1 1

T3 = N @ 50 kg ha  + Zn @ 10 kg ha improvement in CPY was observed as influenced by N1 1

T4 = N @ 100 kg ha  + Zn @ 5 kg ha and Zn  applications  to maize fodder. An increase in1 1

T5 = N @ 100 kg ha  + Zn @ 10 kg ha TDN, NE , DDM, DMI and RFV were recorded, though1 1

T6 = N @ 150 kg ha  + Zn @ 5 kg ha non-significantly. Hence, Zn fertilizers should be1 1

T7 = N @ 150 kg ha  + Zn @ 10 kg ha accompanied with NPK applications to improve fodder1 1
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(DDM) elaborated that the effect of nitrogen and zinc REFERENCES
application was non-significantly increased over the
control (Figure 4). The results of the present study 1. Turk, M., S. Albayrak and O. Yuksel, 2009. Effects of
exhibited synergistic interaction of nitrogen and zinc fertilization and harvesting stages on forage yield
applications to maize fodder. Maximum DDM (56.10 %) and quality of hairy vetch. New Zealand Journal of
was recorded in the treatment T5, where N (100 kg ha ) Agricultural Research, 52: 269-275.1

and  Zn  (10 kg ha ) was applied and minimum DDM 2. Halvorson, A.D., B.J. Wienhold and A.L. Black, 2001.1

(55.31  %)  was  found  in  response  to lower levels of N Tillage and nitrogen fertilization influence grain and
(50 kg ha ) and Zn (5 kg ha ). These results were soil nitrogen in an annual cropping system.1 1

supported by Albayrak and Turk [18], who observed an Agronomy Journal, 93: 836-841.
increasing trend of DDM with increasing rates of 3. Lingorski, V., 2000.  Effect  of  leaf  fertilizer Lactofol
nitrogen. The present study results were also confirmed O on some bioproductive indices of cocksfoot
by Yolcu et al. [16], who reported a non-significant effect (Dactylis glomerata L.) monoculture. Bulgarian
of cattle manure applications on DDM of common vetch Journal of Agricultural Science, 6: 651-654.
and barley. 4. Lingorski, V., 2002. Yields and botanical composition

Comparison of means for interaction between of smooth bromegrass (Bromus inermis Leyss.) after
nitrogen and zinc on dry mater intake (DMI) exposed that leaf fertilization. Bulgarian Journal of Agricultural
the effect was non-significant (Figure 5). Highest DMI Science, 8: 377-380.
percentage (1.822) was calculated where 100 kg N ha 5. Koç, A., A. Gokkus, M. Tan, B. Comakli and Y. Serin,1

with 10 kg Zn ha  was applied. At same level of nitrogen 2004. Performance of tall fescue and lucerne-tall1

with lower zinc level (5 kg ha ), the least DMI (1.774%) fescue mixtures in highlands of Turkey. New Zealand1

was recorded. NDF is used to calculate DMI and both are Journal of Agricultural Research, 47: 61-65.

negatively correlated, which means at high NDF, DMI and
quality are low [14]. Non-significant DMI results were also
reported by Albayrak and Turk [18] during 2008 and 2009
experiments on crested wheatgrass.

The data regarding relative feed value (RFV) showed
non-significant effect of nitrogen and zinc applications on
maize fodder (Figure 6). Results for RFV were similar to
DDM and DMI. The maximum RFV (79.26 %) in treatment
combination of 100 kg N ha  + 10 kg Zn ha  and1 1

minimum values (76.45 %) was recorded in the treatment
comprising 100 kg N ha  and 5 kg Zn ha . The results of1 1

the present study were in line with those of Albayrak and
Turk  [18]  with  similar  nutrient  supply,   who   found
non-significant relative feed values. These results were
also espoused by Yolcu et al. [16] during the experiment
conducted in 2006.

1

1

quality.



World Appl. Sci. J., 31 (1): 91-95, 2014

95

6. Ayub,   M.,      M.A.   Nadeem,    M.S.  Sharar    and 13. Vlachos, A. and I.S. Arvanitoyannis, 2008. A review
N. Mahmood, 2002.  Response of maize (Zea mays L.) of rice authenticity/ adulteration methods and
fodder to different levels of nitrogen and results. Critical Reviews in Food Science Nutrition,
phosphorus.  Asian  Journal  of   Plant  Sciences, 48: 553-598.
1(4): 352-354. 14. Horrocks, R.D. and J.F. Vallentine, 1999. Harvested

7. Marsalis, M., S. Angadi and F.C. Govea, 2009. Effect Forages. Academic Press, London, UK.
of seeding and nitrogen rates on limited irrigated 15. Steel, R.G.D., J.H. Torrie and D.A. Dicky, 1997.
corn and  forage sorghum yield and nutritive value. Principles and Procedures of Statistics- A Biometrical
In Abstracts: Annual meeting, Western Society of Approach. (3  Ed.) McGraw Hill Book International
Crop Sciences Fort Collins Conference. Co., Singapore, pp: 204-227.

8. Alloway, B.J., 2007. Zinc-The vital micronutrient for 16. Yolcu,  H.,   A.  Gunes,   M.  Dasci,   M.  Turan   and
healthy, high-value crops. IZA, Brussels, Belgium. Y. Serin, 2010. The effects of solid, liquid and

9. Xia,  L.H.,   H.M. Zhong,   D.R. Wang,  H. Wang, combined cattle manure applications on the yield,
W.L. Zhou and Y.X. Gu, 2004. Effect of mixed quality and mineral contents of common vetch and
application of nitrogen and zinc fertilizers on yield barley intercropping mixture. Ekoloji, 19(75): 71-81.
increase of summer maize. Journal of Jilin Agricultural 17. Lithourgidis, A.S., I.B. Vasilakoglou, K.V. Dhima,
University, 26: 538-541. C.A. Dordas and M. Yiakoulaki, 2006. Forage yield

10. Verma, S.S., N. Singh, Y.P. Joshi and V. Deorari, 2005. and quality of common vetch mixtures with oat and
Effect of N and Zn on growth characters, herbage triticale in two seeding ratios. Field Crops Research,
yield, nutrient uptake and quality of fodder for 99: 106-113.
sorghum. Indian Journal of Agronomy, 50: 167-169. 18. Albayrak, S. and M. Turk, 2011. Effects of fertilization

11. Adiloglu, S. and M.T. Saglam, 2005. The effect of on forage yield and quality of crested wheatgrass
increasing nitrogen doses on the zinc content of (Agropyron cristatum L. Gaertn.). Bulgarian Journal
maize plant in the soils of different properties. of Agricultural Science, 17(5): 642-648.
Pakistan Journal of Biological Sciences, 8: 905-909.

12. Ryan, J., G. Estefan and A. Rashid, 2001. Soil and
Plant Analysis: Laboratory Manual. Int. Center Agri.
Res. In Dry Areas (ICARDA) Aleppo, pp: 172.

rd


