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Abstract

The effects of different sources of nitrogen on yield, chemical composition and
nutritive value of Dal grass (Hymenachne amplexicaulis) were measured. Control (To) had
no fertilizer; T1 was treated with urea - 240 kg N/ha; T> with cow manure-25.8 tonnes
(t)/ha; Ts with goat manure-13.2 t/ha; T, with rabbit manure-7.6 t/ha and Ts with poultry
manure-5.9 t/ha. All treatments provided the same amount of nitrogen. Experiment was
conducted following completely randomized design (CRD) with four replications in each
treatment. In the first cutting maximum green forage (33.3 & 31.1), dry matter (7.7 & 7.1)
and organic matter (7.1 & 6.5) MT/ha were obtained (p<0.01) for the treatments of urea
and poultry droppings. In second cutting, poultry manure showed higher value (p<0.01)
than other treatments for green forage (27.8), dry matter (DM; 5.3), organic matter (OM;
4.9) and crude protein (CP; 0.6). In first cutting, urea showed higher DM (23.0) and EE
(2.1) than other nitrogen sources. On the other hand, rabbit manure showed higher
nitrogen free extract (NFE) (46.8) than other treatments. For crude fibre (CF) and ash, no
significant difference was observed between treatments. In second cutting, poultry
manure showed higher DM (19.1) and EE (3.7). In both cuttings, urea gave higher CP
(11.2 and 12.1) than other nitrogen sources. CF was not significantly different (p>0.05) for
second cutting. Control group showed higher (9.9) and NFE (48.2) than other treatments.
There was no significant (p>0.05) difference in organic matter digestibility and
metabolizable energy content of Dal grass between treatments. It is suggested that
poultry manure may be recommended as a source of nitrogen fertilizer for Dal grass
production in Bangladesh. (Bangl. vet. 2008. Vol. 25, No. 2, 75-81)

Introduction

Most smallholders of Bangladesh produce livestock, which are well integrated
into the farming system. Tareque (1992) reported that over 90% of the feed consumed
by ruminants are poor quality roughage, particularly rice straw, and the amount
available is far below the requirements. Feeding of green forage is important for
optimum growth and production. Therefore, cultivation of green fodder is essential
to mitigate the chronic shortage of forage.
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Excessive use of chemical fertilizers adversely affects the soil, causing depletion of
organic carbon, reducing micro-flora and earthworms, increasing acidity and
alkalinity and making the soil harder. Excess fertilizers contaminate water, which
harms fish and other fauna. Production of chemical fertilizers also damages the
environment. In this situation, the best option lies in the complementary use of bio-
fertilizers and/or organic manures in a suitable proportion with fertilizers. This
integrated nutrient management ensures higher productivity, and good health of soil
and environment. To make organic farming successful, it is essential to use
technologies that maintain or increase productivity (RBDC, 2000). The growth, yield
and chemical composition of forages are related to soil quality, plant density,
fertilizer dose, growing season and stage of maturity (Islam and Kaul, 1986). There is
a growing demand to explore the possibility of using organic manures for fodder
production. No systematic work has been undertaken on fodder production using
manure as fertilizer. The study was undertaken to evaluate the biomass yield,
nutrient contents and in-vitro organic matter digestibility and metabolizable energy
content of Dal grass produced under different organic nitrogen fertilizer application.

Materials and Methods

The experiment was carried out in the field of Bangladesh Agricultural
University (BAU), Mymensingh. The soil was silt loam, neutral (pH 7.0) and
contained 0.1% nitrogen (N), 0.1% phosphorus (P) and 1.8% organic matter (OM).
The land was flat, moderately drained and above flood levels. Four different types of
manure (cow, goat, rabbit and poultry) were collected from different farms of BAU
and were made them free from any bedding material. The manure was dried in the
air and crushed. Nitrogen (N) content of each sample is presented in Table 1. Dal
grass was cultivated under six treatments: To (control), T; (urea - 240 kg N/ha), T>
(cow manure - 25.76 tonnes (t)/ha), Ts (goat - 13.2 t/ha), T4 (rabbit - 7.62 t/ha) and Ts
(poultry - 5.90 t/ha) in a randomized design having four replications in each
treatment. The dose of nitrogen was 240 kg N/ha for treatments T to Ts. Two-third
of total amounts was applied initially, and the remaining one-third at 5 weeks after
sowing. A basal dose of triple super phosphate (TSP) 60 kg/ha was applied to all
plots. The treatments with replications were assigned randomly. The size of each plot
was 3m x 3m. Cuttings (12to 14 cm) of the grass were planted on the same day to
each plot maintaining a row and plant spacing of 15 cm. Weeding was done three
times during the experiment. Grass was cut at 3-5 cm 60 days after sowing and 46
days later. Fresh biomass yield from each plot and each cutting was recorded.
Representative samples of the plants were collected from each plot during
harvesting. The samples were chopped and dried in the sun and ground to pass
through 40 mm mesh sieve and kept in polythene bags for analysis. At the same time
freshly collected samples from each plot were cut into small pieces for determining
DM content. The chemical components (DM, CP, EE, ash and NFE) were determined
according to the method of AOAC (2000). In-vitro organic matter digestibility
(IVOMD) and metabolizable energy (ME) contents of forage samples were estimated
according to Menke et al. (1979 and 1988).
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The statistical analysis was done using ‘MSTAT program in a completely
Randomized Design (CRD), and differences among the treatment means were
determined by the least significant difference method (Gomez and Gomez, 1984).

Table 1. Nitrogen (N) % of different manures

Sources | %Drymater |  %Nitogen | % Crudeprotein (DM bask)
Urea - 440 2750
Cow manure 250 04 103
Goat manure 305 08 164
Rabbit manure 433 14 200
Poultry manure 470 18 38

Results and Discussion
Yields

The yield of grass cultivated with different fertilizers in respect of green forage,
DM, OM and CP are shown in Table 2. The source of nitrogen had a significant effect
(p<0.01) on yield characteristics. The highest green forage yield (33.3 t/ha) was
recorded in the first cutting after urea treatment, followed by poultry manure (31.1),
rabbit (27.8), goat (26.7), cow (24.4) and control group (22.2), respectively. In second
cutting highest yield (27.8 t/ha) was obtained with poultry manure followed by
rabbit (23.1), goat (23.1), cow (22.2), urea (21.1) and control group (15.6), respectively.
The results are similar to the findings with sorghum (Patel and Patel, 1992) and
Chinese cabbage (Sanmaneechai et al., 1992). Poultry manure produced significantly
(p<0.01) higher green forage yield than cow, goat and rabbit, possibly because of the
higher availability of nitrogen. The highest biomass and DM yield were obtained
with urea, significantly (p<0.01) more than manures except poultry in the first
cutting. In the second cutting, poultry manure gave significantly (p<0.01) higher
biomass, DM and OM yield than other manures and urea. Highest average DM
yields in first and second cuttings was 7.7 t/ha in urea and 5.3 in poultry manure,
respectively. The lowest yield was 4.4 and 2.4 t/ha in first and second cuttings,
respectively, in control group. DM yield was significantly higher (p<0.01) with all
sources of nitrogen than in control group. Among the organic manures, poultry
manure gave significantly (p<0.01) higher DM and OM yield, followed by rabbit,
goat and cow. Significantly higher DM yield was seen with fermented slurry than
chemical fertilizer in successive cuttings of Napier grass (Mikled et al., 1994). Similar
results were observed by Halim (1993), who found higher DM yield of Napier grass
with organic manure than chemical fertilizer. In the present study the highest CP
yield was obtained with urea in the first cutting and with poultry manure in the
second. This is an agreement with Patel and Patel (1992) on sorghum forage. Poultry
manure was superior in DM, OM, CP and biomass yield than cow, goat and rabbit
manure in both cuttings.
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Table 2. Mean green forage, DM, CP and OM yields of Dal grass after different
fertilizers (First and second cutting)

Yields Treatments SED | Significance
MI/ha) | T [ T | | [ W] T

For first cutting :

Green forage 22.22¢ 3332  24.4bc 2676 278> 3112 1.33 *
203  #1.57 #2.03 24  #3.14 157

DM 444 7.72 5.1¢ 5.90 6.1° 71a 0.25 *
041 #035 #0422 053 +0.73  +0.35

OM 3.9d 7.12 4.6 5.3b 5.6> 6.5 022 *
£0.37  #033 #036 049 +0.63  0.33

CcpP 0.44 0.9 0.54 0.6 0.6¢ 0.7 0.03 *

+0.09 +0.05 +0.05 +0.06  +0.08 0.03

For second cutting :

Green forage  15.6¢ 211 2226 231b 233k 278 127 *
203  £1.82 +3.27 4246  £287 +2.03

DM 2.44 3.5¢ 3.9bc 4.2b 4.3b 532 0.23 *
032 #0.32 #0.54 047 053 +0.39

OM 2.1d 3.2¢ 3.5bc 3.8bc 4.0v 0.9 021 *
+0.28  #0.30 +0.50 +044 +048 +0.38

cp 0.2¢ 0.4> 0.4> 0.5b 0.5b 0.6 0.02 *

+0.03 +0.04 +0.06 +0.05 +0.056 +0.04

To = Control (without fertilizer), T1= Urea (240 kg/ha), T> = Cow manure (25.76 MT/ha), T3 = Goat
manure (13.20MT/ha), T4 = Rabbit manure (7.62MT/ha), Ts = Poultry manure (5.90MT/ha)

** = Significant p<0.01; NS = Non significant; SED = Standard error differences; abcdef = Mean
values with different superscripts differ significantly

DM, CP and OM yields in first cutting were higher than in second cutting for control
and treatment groups. Similarly higher yield of German grass in first cutting than in
second cutting was reported by Pervin (2004). The increase at second cutting may be
due to age of grass, as the first cutting was on 60t day after sowing, while second
cutting was 46 days after the first.

Chemical composition

Table 3 shows that DM increased significantly (p<0.01) with all fertilizers than
control and Ti was significantly higher than T T3 Ts and Ts. Similar results were
found for 2nd cutting, but Ts gave significantly higher DM than T4, T3, T2 and T1. There
was no significant (p>0.05) variation between different nitrogen sources in DM,
presumably because of soil nitrogen. Urea increases soil nitrogen content very
quickly and it is utilized by the plants rapidly. Organic manures gradually increase
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soil nitrogen. Similar results were found by Gupta and Pradhan (1975). CP was
significantly (p<0.01) higher with urea than organic manures in both cuttings.

Table 3. Mean chemical composition of Dal grass at different sources of nitrogen
fertilizer (First and second cutting)

Yields Treatments SED | Significance
(MT/ha) o | W | . | &5 | T | Ts

For first cutting :

DM (g/100g) 19.9¢ 23.02a 21.0d 22.0¢ 22.0c 22.8b 0.04 *
+0.05 +0.10 +0.07 +0.08 +0.12 +0.03

CcpP 8.5¢ 11.2a 9.1d 9.6¢ 9.8¢ 103> 0.14 *
$0.13 $0.16 +0.20 10.21 $0.39 +0.40

CF 32.0 343 32.6 33.1 33.2 339 115 NS
$3.10 $0.12 10.11 +0.19 $0.22 +0.14

EE 1.3d 2.1a 1.5¢d 1.6bc 1.7b 1.8b 0.07 *
$0.15 $0.11 +0.07 $0.12 $0.13 $0.12

Ash 11.9 7.8 10.4 9.6 8.6 8.0 2.36 NS
12.26 +1.70 +1.63 +1.66 $2.39 +1.74

NFE 46.3ab 44 .6¢ 4643  46.2ab 46.82 46.00  0.25 *

+0.54 +0.43 +0.47 +0.22 +0.75 +0.34

For second cutting :

DM (g/100g)  153f 165 1744 180 186> 1912 0.3 e
+027 035 033  #016  #0.16  #0.19

CP 9.0¢ 1212 1014 10.9¢  10.6c 1156 0.2 e
+024 028 021  #014  #021  #0.30

CF 30.1 322 3063 3113 3158 3202 1.1 NS
+340 019  #011  #017  #0.16  #0.25

EE 2.94 3.7a 322 359 334 3742 0.09 o
+015 017  +021  +018 017 015

Ash 9.9 734 8740 872 863 767 007 *
+019  +0.14  #099 014 013 0.4

NFE 4820 447c 4736 4569 4585  45.04dc 024 *

+0.60 +0.51 +0.42 +0.44 +0.04 +0.57

Treatments :

To = Control (without fertilizer), T1= Urea (240 kg/ha), T> = Cow manure (25.76 MT/ha), T3 = Goat
manure (13.20MT/ha), T4 = Rabbit manure (7.62MT/ha), Ts = Poultry manure (5.90MT/ha)

** = Significant p<0.01; NS = Non significant; SED = Standard error differences; abcdef = Mean
values with different superscripts differ significantly

This might be due to rapid synthesis of carbohydrates and their conversion to
protein and protoplasm leaving smaller portion for cell wall synthesis (Verma and
Singh, 1987). Similar results were found by Gransted and Kjellenberg (1997) who
observed highest CP content in potatoes and wheat grain with chemical fertilizer. It
appears from Table 3 that the CF content was not influenced significantly (p<0.01)



80 Nitrogen sources and Dal grass nutrition

with nitrogen from different sources in first and second cuttings. These results are
similar to those reported by Milked et al. (1994) on Napier grass. EE content in the
first cutting, was significantly (p<0.01) higher in T> (2.1) than with other treatments,
but in second cutting Ts gave significantly (p<0.01) higher EE (3.7) than others. Ash
content was significantly (p<0.01) lower with manures than control. The possible
reason may be the amount of nitrogen taken by the plants from the soil. An increase
in nitrogen uptake decreases the total ash content of the plants. Organic manures
supplied higher available nitrogen in the soil than urea during the later part of the
experiment. From Table 3 it was found that in first cutting T4 and in second cutting To
gave significantly (p<0.01) higher NFE than other treatments.

In vitro digestibility and energy contents

In vitro IVOMD and ME content of Dal grass for both cuttings did not differ
insignificantly (p>0.05) with different treatments (Table 3). Similar results were
reported by Peyraud ef al. (1997), who conducted an experiment on perennial rye
grass with nitrogen fertilizer and obtained no significant effect on IVOMD. The
present findings are in agreement with Shahjalal ef al. (1996) in oats and maize. They
found no significant changes in ME with the application of nitrogen fertilizer.

Based on the above findings it may be concluded that organic manures
performed better for optimum production and nutritive value of Dal grass than
chemical fertilizer. Poultry manure performed better than other manures. Therefore,
poultry manure may be recommended as a source of nitrogen fertilizer for Dal grass
production in Bangladesh.

References

AOAC 2000: Official Methods of Analysis, 15t edn. Association of Official Analytical
Chemists. Washington DC, USA.

Gomez KA, Gomez AA 1984: Duncan’s Multiple Range Test Statistical Procedures for
Agricultural Research. 2" edn. John Wiley and Sons. pp. 207-215.

Granstedt A, Kjellenberg L 1997: Effects of organic and inorganic fertilizers on soil fertility and
crop quality. In: proceedings of and international conference in Boston, Tufts
University, Agricultural Production and Nutrition, Massachusetts March 19-21.

Gupta PC, Pradhan K 1975: Variability of protein, cell wall constituents, and in vitro
nutrient digestibility in some strain of fodder oat harvested at different stages of
growth. Indian Journal of Agricultural Science 46 359- 362.

Halim RA 1993: Feeding strategies for smallholder beef production. In: Chen CP, Satjianon C
(edn), Strategies for Suitable Forage-based Livestock production in South East Asia,
held at Khon Kaen, Thailand, 31 January-6 February. Department of Livestock
Development and FAO (Food and Agriculture Organization of United Nations),
Rome, Italy. pp. 221-230.

Islam TMT, Kaul AK 1986: Prospects of maize in Bangladesh. FAO/UNDP, Dhaka,
Bangladesh.



Khan et al. 81

Menke KH, Steingass H 1988: Estimation of the energetic feed value obtained from
chemical analysis and in vitro gas production using rumen fluid. Animal Research and
Development 28 7-55.

Menke KH, Raab L, Salewashi A, Steingass H, Fritz D, Schnerider W 1979: The estimation
ofdigestibility and metabolizable energy content of ruminat feedstuffs from thegas

production when they are incubated with rumen liquor in vitro. Journal of
Agricultural Sciences 93 217-222.

Mikled C 1994: Jiraporncharoen, S. and Potikanond, N. 1994. Fermented slurry as
fertilizer for the production of forage crops. Final Report, Thai German Biogas
program.

Mikled C 2002: Utilization of fermented slurry as bio-frtilizer. Proceedings Bio-digester
workshop. http:/ /www.mekarn.org/ procbiod/choke. htm

Patel PC, Patel JR 1992: Effect of zinc with and without farmyard manure on production
and quality of forage sorghum. Indian Journal of Agronomy 37 729-735.

Pervin M 2004: Effect of different doses of nitrogen and phosphorus fertilizer on yield, chemical
composition and nutritive value of German grass (Echinocloa crusgalli). MS Thesis.
Department of Animal Nutrition. Bangladesh Agricultural University Mymensingh.

Peyraud JL, Astigarraga L, Favendin P 1997: Digestion of fresh perennial ryegrass
fertilized at two levels of nitrogen by lactating dairy cows. Amnimal Science and
Technology 64 155-171.

RBDC 2000: Regional Bio-fertilizer Development Center. Imphal, Manipur, India.

Sanmaneechai M, Insomphan S, Phuekpong B, Knacharoenpong A, Kornisaranukul P
1992: Utilization of fermented slurry as fertilizer for crops. Proceeding: “Biogas in
Thailand Present and Future Perspective, Thai-German, Biogas Program (GTZ),
Chiang Mai, Thailand, 27-28 February, Cited by Mikled et al., 2002.

Shahjalal M, Selim ASM, Rahim A 1996: Effect of nitrogen fertilization on yield, chemical

composition and in vitro organic matter digestibility of maize (Zea mays) and oat
(Avena sativa) fodder. Bangladesh Journal of Animal Science 25 65-72.

Tareque AMM 1992: Feeds and fodder resources in Bangladesh and their pattern of utilization.
ADB Second Livestock Project, TA-No. 668-BAN.

Verma SS, Singh V 1987: Quality of forage oat in relation to nitrogen fertilization. Forage
Research 13 77.



