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Summary

Hand dibbling in rows produced higher (p < 0.05) fresh and dry matter (DM), fodder yield, higher 
plant density and cob yield than broadcasted. However, the varying seed rates (40, 50 and 55 kg/ha) 
did not affect (p < 0.05) the fresh and DM yield and cob yield except for 30 kg/ha seed rate which 
produced the lowest (p < 0.이).

However, the overall average fresh fodder yield and the fresh and DM yield of cob were 
24.97, 10.04 and 6.90 t/ha respectively. The overall average plant height (cm), cob/plant (nos.) plan- 
t/ha, (nos.) cob/ha (nos.) and weight (g) of one cob were 178, 1.11, 664141, 70104 and 145 respec
tively for both the sowing methods and the four seed rates. Crude protein contents of maize plant 
and cob by-products (8.12% and 7.34% respectively) indicated promising cattle feeds along with 
human food.
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Introduction

Maize is now a potential cereal crop next to 
rice and wheat to be extended for its higher 
productivity and versatile use, higher nutritive 
values and intercropping potential. Sowing 
methods are broadcasting, sowing behind the 
plough, (i.e. drilling) and dibbling (making a 
shallow hole by a peg to put seed in the hole) 
(Islam and Kaul, 1986). Seed rate varies depen
ding on the grain size, seed viability and the 
purpose of production. For the grain crop, seed 
rates ranging from 20 to 30 kg/ha (depending 
on grain size) are quite sufficient but for a fodder 
crop seed rate would increase up to 70-90 kg/ha 
seed (Islam and Kaul, 1986). However, the Direc
torate of Livestock Services (DLS) use 60 kg/ha 
seed for seed production. Soil fertility is an 
important factor but optimum plant density can 
minimise commercial N-fertilizer use (Bangarwa 
et al., 1988).
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In order to popularize fodder maize production 
and extension, cost effective low-cost practices 
should be explored. Hence a field experiment was 
conducted to determine better sowing method 
and seed rate for optimum yield and yield com
ponents at a moderate application of commercial 
fertilizer for fodder maize extension which is taken 
up by the Directorate of Agricultural Extension 
(DAE) the DLS and many other Non-Govern
mental Organization (NGOs) country wide as 
inass campaign.

Materials and Methods

The experiment was conducted in the fields 
of Bangladesh Livestock Research Institute in 
the winter Rabi season of 1989. The soil was 
clayay soil of Modhupur tract, low in nitrogen 
and slightly acidic in reaction. The experiment 
was laid out in 2 X 4 factorial experiment with 
two different sowing methods (broadcasting and 
50 cm apart row to row dibbling) and four 
different seeding rates (30 kg/ha, 40 kg/ha, 50 
kg/ha and 55 kg/ha) with three replications for 
each, thus making 24 sub-plots. Each sub-plot 
size was 6 m X8 m. Land was thoroughly pre
pared by two ploughings followed by four lad
derings and 15 tons per hectare basis of com
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posted cowdung were applied to the field (75 kg/ 
48 m2) and the sub-plots were thus prepared. A 
basal dressing of commercial NPK at the rate 
of 15/15 (15 kg N/ha was top dressed at the 

time of tasscling in the form of urea)-30-15 kg/ha 
was applied. Local seeds (Fodder Cultivar-Savar 
1) were hand broadcasted and hand dibbled as 
per randomized complete block desing (RCBD) 
in the sub-plots in mid October and harvested 
in late January when cobs were yellow ripe 
(hard). Data on fresh matter of whole plants, cobs 
and stovers were recorded through sampling prior 
to harvest and at final stage of the stands. The 
proximate composition analysis of harvest com
ponents were being done at the BLRI nutrition 
laboratory followed by A. O. A. C. procedures 
(1970) and statistical analysis was followed by 
Calub et al. (1988).

Results and Disc니ssion

Hand dibbling in rows (50 cm apart) produced 
significantly (p < 0.05) higher total fresh and dry 
matter fodder yield, higher plant density and cob 

yield than broadcasted (table 1). These indicate 
that row interface offered optimum niche for 
germination, later on nutrients-uptake and 
consequent vegetative and generative growth and 
development. However, the sowing method did 
not affect plant height and number of cob per 
plant indicating that even at closer spacing 
(Broadcasting method) plants were not overcro
wded which could affect the plant height and 
cob yield. On the contrary moderate plant pop
ulation through hand dibbling increased the total 
leaf area index, which was maximum at yellow 
ripe stage and had higher DM-accumulation in 
stover yield. Furthermore, the varying seed rates 
40 kg/ha, 50 kg/ha and 55 kg/ha did not produce 
significantly different fresh stovers except 30 to 
kg/ha when broadcasted, which produced the 
lowest total fresh stover. However the varying 
seed rates did not affect plant height and number 
of cobs per plant. The higher seed rates 50 kg/ha 
and 55 kg/ha produced the highest plant popu
lation among all combinations when dibbled in 
rows (table 2). On the other hand, the minimum 
application of NPK (15/15-30-15 kg/ha) and

TABLE 1. EFFECT OF SOWING METHOD AND SEED RATE (MEAN 土 SEM) ON THE PRODUCTION PA
RAMETERS OF MAIZE

Treatment Subclass
Fresh yield 

(ton/ha)
Plant height

(cm)
Cob/plant

(nos)
No. of plant 

(per ha)

Sowing method Row 28.67 士 1.93a 180.4 ± 3.59a 1.09 士 0.02a 76,523.14 ± 4336a
Broadcast 21.26 士 1.91b 174.73 ± 3.13a 1.12 士 0.02a 51,758.8 ± 433"

Seed rate kg/ha 30 20.68 ± 3.37b * 176.25 ± 82a 1.17 土 0.03a 49,427.0 士 792涉
40 27.01 土 2.44a 177.29 ± 5.0a 1.10 ± 0.02a 66,016.6 ± 6133a
50 25.61 土 3.成 184.26 ± 4.1()a 1.07 士 0.02a 67,769.0 士 898 la
55 26.56 土 2.34a 171.21 土 4.92a 1.08 ± 0.01a 73,359.00 ±4619

Overall 24.97 士 1.49 177.56 士 2.38 1.11 土 0.01 64,141.0

Treatment Subclass
No. of plant 

(per ha)
Wt. of one 

cob (g)
Cob yield 
(ton/ha)

Sowing method Row 82,785.0, 140.12a 11.59
Broadcast 57,421.0b 150泌 8.62

Seed rate kg/ha 30 57,004.0 151.55a 8.64
40 72,108.0a 150.0a 10.82
50 72,00时 145.81。 10.50
55 79,229.0， 133.俨 10.54

Overall 70,104.00 145.10 10.17

Means having dissimilar superscripts in each trait of each main effect subclass differs (p < 0.05). 
p < 0.01.
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TABLE 2. PRODUCTION PERFORMANCE OF MAIZE (MEAN ± SEM) ACCORDING TO SOWING METHOD AND 

DIFFERENT SEED RATE

Parameter
30 kg 40 kg

Row B. cast Row B. cast

Fresh yield 26.55a ± 14.8 士 30.4a 士 23.62a 士
(ton/ha) 4.46 3.23 4.06 1.91

Plant height 171" ± 150.62a 士 178.37a 士 176.2a ±
(cm) 7.45 6.15 7.99 6.33

Cob/plant 1.17a 士 1.17a 士 1.07a ± 1.12a ±
(no's) 0.06 0.05 0.이 0.04

Plant/ha 67,188.0하> 士 31,6680 士 75,3] 3.(严 土 5,619.0af ±
(no's) 4,764 7,762 20,590 2,973

No. of cob/ha 78,125.0 35,885.4 80,365.0 63,854.0

Cob yi이d 10.99a ± 5.8户 士 12.0a 土 9.61a 士
(ton/ha) 0.58 1.37 1.6 0.47

DM yield 7.37a 士 4.10b 土 8.37a 土 6.52ab ±
1.23 0.87 1.12 0.52

Parameter 50 kg 55 kg
Row B. cast Row B. cast

Fresh yield 27.55a 士 23.67a 土 30.17a 士 22.95a 士

(ton/ha) 4.92 4.38 3.22 4.14

Plant height 187.6户 士 180" 士 181.17a 士 161.25a 士

(cm) 5.95 5.67 7.10 6.54

Cob/plant 1.04a 土 1.10a 土 1.07a ± 1.10a 土

(n.o's) 0.이 0.04 0.01 1.01

Plant/ha 81,7기.（户 土 53,750.아曲 土 81,823.3 ± 64,896.0ac 士

(no's) 12,988 8,792 4,953 5,230

No. of cob/ha 85,156.0 5,884.0 87,500.0 71,894.0

Cob yield 111.5a 土 9.21a ± 11.83a 士 9.34a 士

(ton/ha) 1.85 1.48 0.86 0.71

DM yield 7.60a 士 6.50ab 士 8.3la 土 6.34ab 士
1.35 1.2 0.88 1.27

abcdef Means having dissimilar superscripts in each row differs (p < 0.05).

composted cowdung (15 t/ha) could even produce dibbling with 40 kg/ha seed rate. However other
such higher plaint population as found by Ban- seed rates did not affect DM yields when dibbled.
garwa et al., (1988) in All-India Co-ordinated The higher seed rates did not affect DM stover

Maize Improvement Project (ICAR) with also production when dibbled. The higher seed rates

relatively higher fertilizer doses. did not affect DM stover production when broad-
The DM yield of maize stover showed signi- casted except for 30 kg/ha which produced the

ficant (p < 0.01) higher yields for row dibbling lowest DM-yields significantly (p < 0.01). Higher
with a maximum yield of 8.37 t/ha DM for row cob yield (table 1) were obtained through row
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dibbling. However seed rates did not affect cob 
yield suggesting that the seed rates were still low 
to increasing population density and hence the 
poorer development. Table 3 showed that the 
average chemical composition of whole maize 
plant, seed, leaves, stover, cob and by-product. 
The comparatively higher dry matter and crude 

protein content of different yield attributes indi
cate a good livestock feed as basal diet. Similar 
views were expresed by Sattar et al. (1991) that 
all of the components of fodder maize can be 
utilized with higher efficiency as ruminant feed 
in feed scarce period.

TABLE 3. AVERAGE CHEMICAL COMPOSITION (MEAN 士 SEM) OF DIFFERENT PARTS OF MAIZE (N = 3)

Components
Dry matter

(%)
Crude 
protein

Crude 
fiber

Ether 
extract

Ash
Nitrogen free 

extract

Whole plant 326.86 士 0.58 8.12 ±0.19

g Per
27.79 士 0.56

100 g dry matter

1.63 ± 0.03 7.83 ± 0.16 54.62 土 0.63

Corn 
(maize seed)

89.63 ± 0.31 9.62 士 0.23 3.16 土 0.21 3.92 士 0.02 2.10 ± 0.07 81.19 士 0.04

Leaves and 
stem

243.34 士 0.44 7.29 土 0.12 28.67 土 0.37 1.75 土 0.62 8.32 土 0.04 64.0 士 0.37

Cob 52.27 土 0.36 9.64 士 0.24 6.01 土 0.37 3.53 士 0.01 7.92 土 0.01 72.77 士 0.42

Cob by 
product

46.79 ± 0.38 7.34 士 0.09 25.24 士 0.58 1.62 士 0.01 7.75 土 0.03 57.58 士 0.59

Con 이니 sion

Maize is perhaps the most potential seasonal 
cereal crop next to annual sugar cane for its 
higher productivity and diverse uses by virtue 
of its capability of solar interception which is 
the most advantage in the tropical and subtropical 
belt like Bangladesh. Dibbling of Savar-1 variety 
in rows at 50 cm apart with a seed rate of 40 
kg/ha and minimum fertilizer application (15/15 
-30-15 kg/ha NPK) can produce optimum fresh 
yields and other yield attributes stated in the 
paper. This technology requires a small scale 
investment suitable to rural small holders v/ith 
animals both for food subsistence and basal feed.

Acknowledgements

The authors wish to acknowledge Professor 
M. Shamsul Haq, Director and Dr. S. Salehuddin 
Kibria, Chief Scientific Officer and Head, Animal 
Production Research Division, Bangladesh Live
stock Research Institue (BLRI), Savar, Dhaka, 

for providing the necessary facilities for this work.

Literature Cited

A.O.A.C. 1970. Official Methods of Analysis. 11th 
edition. Association of Official Analytical Chemists, 
Washington DC.

Bangarwa, A. S., M. S. Kairon and K. P. Singh. 
1988. Effect of plant density and level and prop
ortion of nitrogen fertilization on growth yield and 
yield components of winter maize (Zea mays). 
Indian J. of Agri. Sci. 58 (11):854-856.

Islam, T- N. T. and A. R. Kaul. 1986. Prospect of 
Maize in Bangladesh. FAO, Rome.

Calub, A. D., J. Bulatao, I. Ismail, R. Ranola Jr., 
R. E. Faroe, A. A. Pargas and V. R. Carangal. 
1988. Crop-animal system research methodology: 
Design and Testing. Proceedings of the crop-animal 
system research workshop, Aerdange, Malaysia, 
pp. 515-633.

Sattar, M. A., M. F. Haque, D. C. Paul and M.乙 
A bedin. 1991. Matching technology generation with 
farmers need in a flood affected area. Mitigating 
Livestock feed crisis with the use of dried maize 
stover. Bangladesh J. of Ani. Sci. Vol. 20(1-2). 
1-8.

126


