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ABSTRACT

Livestock is the backbone of agriculture, in spite of that, its performance is poor with low productivity, the reason is lack of nutritious
fodder in sufficient quantities that reduces milk production in cattle and causes health issues. The nutritional quality and yield of fodder
crops can be improved by using appropriate agronomic practices such as adequate tillage operations, proper/timely water management,
weed management, nutrient management, sowing at the right time with the right seed rate, timely harvesting and so on. In this review
paper, several research and review papers have been studied to understand the impact of different agronomic practices on quality and
productivity of fodder crops. When compared to zero tillage, the use of tillage operations such as primary, secondary, conventional
and deep tillage increases dry matter and green fodder yield. Irrigation at critical phases and on a frequent basis boosts the organic
matter (OM) content and dry matter of feed. In comparison to late harvesting, early harvested forages have higher DMD (Dry matter
digestibility) and CP (crude protein) content. Nitrogen application certainly fostered crop growth and development resulting in higher
green fodder yield with improved fodder quality. When it comes to raising the DMD % of fodder crops, intercropping is crucial. DMD %
in intercropping of Maize + cowpea (2:1) is higher as compared to sole maize and sole cowpea. Fodder yield and quality are reduced
as a result of late sowing. Therefore, we conclude that agronomic interventions have a significant impact on the primary and secondary
quality characteristics of fodder crops. As a result, proper methods for improving nutritional quality and overall crop productivity should
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be implemented in the fields.
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With only 2.3% of the world’s geographical area, India has
around 15% of the world’s livestock population and 17% of
the world’s human population and about 4.2% of the world’s
water resources (Kumar et al., 2012a). The backbone of
Indian agriculture is livestock farming, contributing 7% of
the country’'s GDP as well as employment for marginal or
sub-marginal farmers who are, particularly in rural regions
(Anonymous, 2018a). India is home to 56.7% of the world’s
buffalo and 12.5% of the world’s cattle, respectively
(Anonymous, 2018b). Only 8.4 million hectares of farm feed
are available which is insufficient to meet the needs of the
rising cattle population (Mohan et al., 2017). The grade of
forages provided to the animals determines the economics
of milk production. Feed accounts for 60% of the entire
recurrent cost (Paul et al., 2014). In India, maintaining year-
round stability in animal production is very difficult. In tropical
nations such as India, it is widely acknowledged that the
negative effects of seasonal shortfalls can be significantly
avoided by storing excess fodder generated earlier in the
year and then feeding it during deficiency period of feed.
During the lean period of April-June, fodder is not available,
so animals may be fed stored forage such as silage
(Ranjhan, 1993). The strain to meet the demand for animal
products is increasing day by day as a result of the rapidly
growing human population and the relatively moderate
growth of the livestock population. One of the primary
components in obtaining the necessary level of livestock
output has been recognized as a shortage of feed and
fodder. Dry fodder is in low supply by 21.8% compared to
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the existing requirement by the cattle population of 560
million tons (Rana et al., 2013). The lack of nutritious fodder
in appropriate quantities is primarily to blame for the low
output in livestock and poor performance. India is
experiencing a shortage of feed (61%), dry agricultural
leftovers (21%) and green fodder (64%). Fodder crops are
considered abandoned crops in India; hence they are
primarily cultivated in infertile and stressed conditions,
resulting in inferior quality herbages (Kumar et al., 2016). A
variety of factors influence fodder quality including forage
maturity stage, forage species, ambient conditions
(temperature, sunlight, relative humidity and precipitation)
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and agronomic treatments such as storage conditions
(Jancik et al., 2009). Solutions for ensuring high-quality
cattle feed include the cultivation of salinity-tolerant, high
yielding and fast-growing fodder crops, as it maximizes
the use of low-quality fodder in the world’s dark zone (Arid
and semi-arid areas with maximum salinity and is the
main factor causing decreased agricultural productivity).
Pearl millet is considered the best dual-purpose crop
with a short duration of growing and great saline tolerance,
giving it an edge over other produced crop production in
salt-affected locations (Makarana et al., 2017). The
nutritional content of a fodder crop is largely determined
by genetic features, although it can be increased through
a variety of agronomic strategies such as tillage, sowing
time, nutrient management, seed rate, water
management, intercropping system, weed control,
harvesting time and many others (Kumar et al., 2018b).

Effect of different agronomic practices on
nutritional quality of forage crops

Irrigation

The availability of high-quality water increased plant
uptake of macro and micronutrients resulting in a higher
dry matter output because of its favorable impacts on
plant efficiency of photosynthesis. The increased salinity
of irrigation water inhibited plant root growth, which
lowered nutrient uptake that resulted in leaf chlorosis
which may have reduced the crop photosynthetic
capability and this decreased the DM output. Makarana
et al. (2017); Yadav et al. (2004); Kumari et al. (2014)
showed similar results of reduced DM yield with
increased salinity levels. OM content was numerically
larger in the crop applied with good quality water during
both cuttings in pearl millet compared to other treatments
(Robinson et al.,2004; Ben-Ghedalia et al., 2001). The
higher NDF (Neutral Detergent Fibre) content associated
with higher levels of salinity of irrigation water could be
attributed to higher concentrations of soluble salt, which
led to enhanced deposition (Fahmy et al.,, 2010) and
(Robinson et al., 2004). The increase in irrigation levels
leads to marginal increase in water salinity
simultaneously acid detergent fibre (ADF) content.
Irrigation at more frequent intervals and at critical phases
by dividing the very same quantity of water in small
irrigations boosted dry matter as well as CP yields (Reddy
et al., 2003). In pearl millet, the genotypes HHB-197 and
HHB-223 performed better in terms of yield and growth
under irrigated conditions but performed poorly under
rainfed conditions (Yadav et al., 2014). Irrigation levels
had a substantial impact on the qualitative parameters
of oats production. Provision of irrigation for five times
resulted in CP yield (939.9 and 994.0 kg/ha), CF (crude
fat) yield (147.0 and 159.0 kg/ha) and total mineral yield
(632.0 and 658.4 kg/ha) in first and second cut,
respectively (Amandeep et al., 2010; Jat et al., 2017;
Bhilare and Joshi, 2007).

Nutrient management

Application of nitrogen @ 120 kg/ha greatly boosted dry as
well as green fodder yields in pearl millet when compared
to control, 40 and 80 kg N/ha which were at par with 160 kg
N/ha (Hooda et al., 2004; Tiwana et al., 2004). Table 3
presents findings that demonstrate the impact of nitrogen
levels on DMI, organic matter content and cell content.

Since green fodder yield is considered a function of
combined impact of growth characteristics including plant
height, dry matter production per plant and tillers per plant
that were greater with 120 kg N/ha, this treatment resulted
in increased fodder output. Improved nutritional state of crop
observed with increased nitrogen uptake @ 120 kg N/ha,
could potentially explain the rise in fodder yield with
increasing nitrogen levels. Increased nutrient uptake from
nitrogen application likely encouraged greater growth and
development of crop, resulting in higher fodder yield. In pearl
millet fodder, the ether extract increased significantly at 120
kg N/ha. Table 5 presents findings that demonstrate the
impact of nitrogen levels on crude protein, crude fibre, total
ash, NFE and TDN contents. Similarly, Table 1 presents
findings that demonstrate the impact of nitrogen levels in
different crops on CP, CF, total ash content and IVDMD.

Application of nitrogen resulted in a considerable
reduction in crude fibre. This could be because nitrogen
treatment enhanced nitrogen uptake, which is a component
of protein and amino acids, while decreasing the quantity of
cellulose, hemicelluloses and pectin; that are significant
elements of fibre (Babu et al., 1995). In Pearl millet, grain
and feed quality were slightly .increased by mulching (Dahiya
et al., 1986). Seed inoculation with Azospirillum or
Azotobacter improved crude protein content and IVDMD (In
Vitro Dry Matter Digestibility), which was then boosted by
nitrogen treatment (Tiwana et al.,1992). Mean value of two-
year experiment on phosphorus treatment boosted DMY,
CPY, TDN and RFV) but lowered ADF and NDF contents
(Yuksel and Turk, 2019). Use of higher fertilizer doses
resulted in a gradual increase in RFV, RFQ and NEL (net
energy of lactation) in oats. Using DMD and DMI, the RFV
and RFQ indexes can be utilized to estimate forage intake
and energy values (Lithourgidis et al., 2006). According to
Dambiwal et al. (2017), a soil treatment of Zn @ 5 kg/ha
with two foliar sprays of ZnSO, @ 0.5% in sorghum
enhanced grain production by 3.24%.The sorghum plant
requires extremely little Zn for proper development and
production as well as physiological and metabolic functions.
In comparison to control, Ahmad et al. (2018) found that
applying Zn @ 10 kg/ha increased green fodder output by
7.15% (2014) and 7.41% (2015).

Tillage

Tillage has an impact on soil physical, biological and
chemical properties. Lowest organic matter in soil was
reported under minimum tillage (MT) in Quinoa (Kakabouki
et al., 2014). The differences between the minimum tillage
and conventional tillage systems were found to be
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statistically significant. Soils subjected to conservation
tillage methods (minimum and no-tillage) have more soil
organic matter and total nitrogen than soils subjected to
conventional tillage (Bilalis et al., 2012). Tillage comprising
primary and secondary tillage as well as deep and
conventional tillage, yielded higher productivity (315.9 and
301.1 g/ha, respectively) in comparison to zero tillage
(223.1 g/ha) (Ayub et al., 2003). Deep tillage yielded much
more DM (5.66 t/ha) and GFY (31.59 t/ha) in fodder sorghum
as compared to zero tillage. The optimum combination of
seed rate of 120 kg/ha seeded on soil that was prepared
by deep tillage in sorghum resulted in greater fodder
production of 35.15 t/ha (Ayub et al., 2003). In cowpea, zero
tilage (ZT) increased growth characteristics, fodder yield
and available nitrogen. Cowpea fodder yield was higher
with ZT compared to CT and it was statistically similar in
raised bed method (Mallikarjun et al., 2021).

Time of cutting/harvesting

In an experiment on barley, forage harvested at 60 DAS
had substantially higher dry fodder yield (24.2 g/ha), crude
protein yield (2.1 g/ha), crude fibre yield (6.4 g/ha), ether
extract yield (0.62 g/ha), mineral matter yield (2.31 g/ha)
and nitrogen free extract (0.62 q/ha) as compared to forage
harvested at 45 days after sowing. However grass
harvested at 45 DAS, significant CP content (13.3%) and
DMD (76.06%) were observed. Similar results were
observed in oats depicted in Table 2 (Kaur et al., 2013;
Mohammad et al., 1994; Singh et al., 1997). Late harvesting
of wheat fodder resulted in increased fodder yields (Dunphy
et al., 1982). Shehzad et al. (2012) discovered that
harvesting times had a substantial impact on the quality
characteristics of fodder maize. With a 20-day delay in
harvest the DM, DMY, GFY and CF content boosted with

Table 1: Effect of nitrogen levels on quality of fodder maize and bajra napier hybrid.

Treatments CP (%) IVDMD (%) TA (%) CF (%) NDF (%) ADF (%) Reference

Fodder maize

N (0 kg/ha) 9.3 60.8 71 35 - - Kalra and Sharma (2015)
Sharma et al. (2016)

N (40 kg/ha) 9.7 61.7 7.4 34.2 - -

N (80 kg/ha) 10.2 62.4 7.6 33.8 - -

N (120 kg/ha) 10.8 63.3 7.8 33.6 - -

Bajra napier hybrid

N (50 kg/ha) 7.96 67 - - 68.13 50.35 Damane et al. (2017)

N (75 kg/ha) 8.27 68 - - 66.64 49.12

N (100 kg/ha) 8.35 68.89 - - 64.64 48.08

N (125 kg/ha) 8.53 69.93 - - 61.9 47.26

Table 2: DMD (Dry matter digestibility) and DMI (Dry matter intake) of forage crops under different treatments.

Treatments Crop DMI (g) DMD (%) Source

Varieties

HC-136 Sorghum 399+30.94 58.5+1.91 Mahanta and Pachauri (2005)
HD-15 500+£13.37 66.0+2.90

J.Sel-10 476+20.48 62.8+0.52

Row spacing (cm)

15 Barley - 77.8978.11 Boss and Carlson (2001)
22.5

Time of cutting

45 DAS Barley - 79.94 Kaur et al. (2013)

60 DAS 76.06 Hussain et al. (1998)
Intercropping

Maize + cowpea (100:50) - 62.50

Sole maize 61.10

Sole cowpea 57.40 Dahmardeh et al. (2009)
Corn + soybean (25:75) 68.56 Baghdadi et al. (2016)
Sole corn 63.68

Sole soybean 68.57
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33.75%, 16.88 t/ha, 76.99 t/ha and 32.17% respectively,
but crude fat (2.08%), CP (7.84%) and ash content (8.60%)
dropped. Furthermore, early harvesting of barley tended to
produce higher-quality fodder than late harvesting (Boss
and Carlson, 2001; Hussain et al., 1998). Park et al. (2017)
revealed that the DDM, DMI and RFV in soyabean varieties
harvested at full seed stage in Geomjeongsaeol and
Pungwon are greater than harvesting at the early seed
development stage. In case of OT93-26 variety, at full seed
harvesting stage these parameters were lower than the
early seed development stage. Late-October hay harvesting
yielded significantly higher DMY (6.83 t/ha), CPY (0.48 t/ha)
and digestible OM yield (3.77 t/ha) compared to other
harvesting time, implying late-October to be the best period
to harvest large quantities of good-quality hay obtained
from natural pasture in an area (Feyissa et al., 2014).
According to Singh et al. (2017), dual-purpose barley
produces good quality of fodder and grain. Early harvesting,
around 50-55 DAS results in good quality of fodder for
feeding to the animals especially during the lean season
(mid December to mid January). Following the cutting of
the fodder crop, the rejuvenated crop was left for grain use
without reducing grain yield and it was managed in the
same way as a grain crop. Harvesting cluster bean at 80
DAS recorded the highest DMY (68.5 g/ha) whereas,
harvesting 50 DAS recorded the lowest DMY (29.2 g/ha). It
could be related to the of extra time available for
photosynthesis, which resulted in the growth and yield of
an 80 day old crop due to a longer growth period than 50,
60 and 70 day old crops (Pandey et al., 2019).

Intercropping

The dry matter yields of sole maize and intercropped maize
with soybean were calculated using various planting
structures (Soe Htet et al., 2021). DMY (14.3 t/ha) was higher
significantly in sole maize compared to other intercropped
crop treatments. There were significant changes in DMY
between harvesting dates. The reproductive milk stage (14.2
t/ha) produced higher DMY as compared to reproductive
maturity stage (13.2 t/ha). Crude protein yield was
significantly higher in maize intercropped with soybean (2.1—
2.5 t/ha)as compared to sole maize (1.8 t/ha). CPY was
similarly impacted by harvesting time and reproductive milk
stage recorded a greater CPY (2.3 t/ha) and the reproductive
maturity stage having comparitively lower CPY (1.9 t/ha).
Mono-cropping in maize produces more biomass yield and
dry matter yield than intercropping of maize with cowpea
(Geren et al., 2008). Htet et al. (2017) found that maize
intercropped in row had a considerably lowering influence
on legume development due to its tall and leafy morphology.
Under Madhya Pradesh conditions, Patel and Rajagopal
(2002) discovered that a row ratio of 4:3 in sorghum +
cowpea produced the significantly higher GFY (502.7 g/ha)
and DMY (91.5 g/ha) compared to sole sorghum. The most
productive technique for producing fodder in Parbhani,
Maharashtra, was a 3:3 row arrangement of sorghum with a

variety of legumes, including, cowpea, clusterbean and
mothbean. To summarise, intercropping of cereal with
legume crops yields more than the solitary cropping along
with the forage quality in mixture (Ambhore et al., 2008).
Maize intercropped with legumes boosted CP while lowering
NDF and ADF levels in forages since protein content in
legumes are significantly higher. In the mixture of cereleas
and legumes, cerals are added for their yields and legumes
for their protein (Htet et al., 2016). Table 2 presents findings
that demonstrate the impact of intercropping on DMD.

W 1- Pre-emergence application of pendimethalin @
1.0 kg a.i/ha + 1 Hand weeding at 25 days after sowing,
W2- Pre-emergence application of atrazine @ 0.75 kg a.i./
ha + 1 Hand weeding at 25 days after sowing, W3- Pre-
emergence application of Pendimethalin @ 1.0 kg a.i/ha +
Post emergence application of halosulfuron @ 67.5 g a.i/
ha at 25 days after sowing.

Weed management

Except for weed free plots, the yield of dry fodder and green
fodder in pearl millet were comparatively greater in plots
which were treated with pre emergence Pendimethalin
@ 1.0 kg a.i./ha followed by one hand weeding at 25 days
after sowing (444.4 g/ha yield) and pre emergence Atrazine
@ 0.75 kg a.i./ha followed by one hand weeding at 25 DAS
(108.7 g/ha yield). Green fodder and dry fodder yields were
improved by 43.3 and 37.8%, respectively with application
of Pendimethalin followed by one hand weeding and 40.3
and 42.7 %, respctively with application of Atrazine followed
by one hand weeding (Chaudhary et al., 2017). Similar
results were found by Kumar et al. (2012) in fodder sorghum
and Singh and Prasad (1991) in pearl millet. Singh et al.
(2021) found that weed free plots produced higher GFY and
DMY followed by application of Imezathyper, Propaquizafop
and Pendimethalin followed by one hand weeding at 20 days
after sowing. These three treatments produced higher GFY
by 40.1, 59.3 and 39.9%, respectively. Table 3 presents
findings that demonstrate the impact of weed management
on DMI, organic matter content and cell content.

Varieties

Table 2 shows that the average dry matter intake (DMI) of
sheep on daily basis, when fed with exclusively different
varieties of fodder sorghum was found to be HC-136 (399 g),
HD-15 (500 g) and J.Sel-10 (476 g) and their differences
were found to be non-significant (Mahanta and Pachauri,
2005). HD-15 (2.55%) had the highest average DMI than J.
Sel-10 (2.49%) and HC-136 (1.84%). Milch cows given
sorghum silage as basal roughage showed a similar
increase in average DMI (2.25% of body weight) (Pachauri
and Mojumdar, 1994).

In comparison with both the varieties J. Sel-10 and
HD-15, total digestible nutrients (TDN) were found to be
low in sheep fed with sorghum silage of HC-136, which
could be due to low CP and greater contents of fibrein
silage of HC-136 variety (Mahanta and Pachauri, 2005).
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Further at first cut, JHO-851 (12.42 MJ/kg) had considerably
more digestible energy (DE) than the other oat varieties
examined, including Kent (12.36 MJ/kg), HJ-8 (12.36 MJ/
kg) and HFO-114 (12.28 MJ/kg). Kent and HJ-8 have also
showed par digestible energy values at this cut. However,
there was no significant variation in DE between the tested
varieties (Pyati, 2021). Singh et al. (2018) discovered similar
results that in barley crop the GFY of RD 2035 variety was
significantly greater (17.4 t/ha) as compared to RD 2552
variety (16.5 t/ha). According to Hundal et al. (2014), when
compared to the dual-purpose barley variety RD-2035, the
grain variety RD-2552 had a higher hemi-cellulose content,
crude protein and total ash according to research on the
impact of genotype of barley on the chemical composition
of green fodder. However, the opposite action was seen in
case of organic matter, ADF and cellulose content.
Irrespective of N-scheduling, the dual-purpose variety
produced much more fodder and significantly less grain

than the grain type. Regardless of genotype, N-scheduling
had no significant effect on fodder yield. Table 4 presents
findings that demonstrate the impact of varieties on dry
matter, crude protein, lignin, TDN, NDF and ADF contents.
Similarly, Table 5 presents findings that demonstrate the
impact of varieties on crude protein, crude fibre, total ash,
NFE and TDN contents.

Seed rate

Pyati (2021) showed that the digestible energy (DE) in fodder
oats was found to be significantly more with 75 kg/ha (12.41
MJ/kg) compared to 90 kg/ha (12.36 MJ/kg) and 105 kg/ha
(12.29 MJ/kg) seed rate at first cut. At the second cut, seed
rate of 75 kg/ha (12.27 MJ/kg) showed a significant
difference in DE when compared to seed rate of 105 kg/ha
(12.18 MJ/kg), while the first cut was equivalent to 90 kg/ha
seed rate (12.24 MJ/kg). Moreover, at first cut, 75 kg/ha of
seed rate (10.19 MJ/kg) had significantly higher
metabolisable energy (ME) than 90 kg/ha seed rate (10.15

Table 3: Impact of salinity levels, Nitrogen levels, varieties and Weed management on OM content (%) and periodic DM yield and their

cell content and hemicellulose (HC) content in pearl millet.

DM yield (g/ha)

OM content (%)

Cell content (%) HC content (%)

Treatment

1st cut 2" cut 1st cut 2" cut 1st cut 2" cut 1st cut 2" cut

Salinity level (dS/m) Source-Makarana et al. (2017)
Control (0.6) 5.89 5.25 92.07 91.40 36.85 32.78 28.92 29.95
3 5.69 5.13 92.01 91.34 34.92 32.31 29.15 30.05
6 5.25 4.88 91.87 91.20 32.69 31.12 29.41 30.41
Variety
ICMV-15111 5.00 4.79 91.79 91.14 32.75 30.46 30.77 30.33
AVKB-19 5.67 5.09 92.03 91.30 34.64 32.33 27.90 30.24
Nitrogen levels (kg/ha) Source-Chaudhary et al. (2017)
No Nitrogen 72.6 88.5 25.7 -
50 93.6 88.5 27.0 -
100 110.5 87.4 28.8 -
Weed management
W1 105.0 86.9 27.8 -
w2 108.7 88.3 274 -
W3 94.2 88.4 28.9 -
Table 4: Effect of different Napier grass x pearl millet hybrids and napier grass varieties on their quality parameters.
Treatments DM (%) CP (%) Lignin (%) TDN (%) NDF (%) ADF (%) Reference
Napierxpearl millet hybrids
PMN2 24.2 6.4 6.6 46.5 73.3 51.2 Turano et al. (2016)
PMN3 22.9 7 6.5 46.7 72.5 52.3
5344 18.5 7.9 5.2 51.2 68.9 47.4
4604 21.6 7.9 8.2 46.2 71.7 52.3
Napier grass varieties

Bana 18 8.3 5.5 50.3 68.4 47.8 Maleko et al. (2019)
Mott 20.6 6.5 6.2 447 72.2 52.9
MB4 20.4 7.4 6.3 49.2 72.2 51.6
N51 17.9 7.5 6.6 51.2 73 49.7
KK2 16.34 9.73 - - 65.24 36.6
Ouma 18.78 9.98 - - 62.93 35.83




Impact of Agronomic Management Practices on Quality and Productivity of Fodder Crops: A Review

Table 5: Effect of nitrogen and genotypes on quality of fodder sorghum.

Treatments CP (%) CF (%) TA (%) NFE (%) TDN (%) Reference
Nitrogen (kg/ha)
N (Okg/ha) 6.34 32.65 7.38 51.96 54.88 Singh and Sumeria (2012)
N (40 kg/ha) 7.06 32.21 7.53 51.51 54.69
N (80 kg/ha) 7.69 31.43 7.91 51.24 54.39
N (120 kg/ha) 7.8 30.88 8.32 50.76 54.07
Genotypes
UTFS-43 7.13 31.43 7.8 51.82 54.51 Sumeria (2010)
S-437-1 71 31.93 7.68 51.45 54.59
SU-1080 7.38 31.64 8.02 51.05 54.38
SU-1140 7.29 32.56 7.62 50.72 54.58
HC-308 7.23 31.4 7.82 51.78 54 .47

MJ/kg) and 105 kg/ha seed rate (10.09 MJ/kg). Seed rates
of 75 kg/ha (10.08 MJ/kg) and 90 kg/ha (10.05 MJ/kg)
recorded similar ME values and were greater than 105 kg/
ha (10.0 MJ/kg) seed rate at second cut. Variable DMD
could explain variations in DE and ME with different cultivars,
nutrient management approaches and seed rates.
Furthermore, because metabolisable energy is proportional
to digestible energy and differences in digestible energy
result in differences in metabolisable energy. Micek et al.
(2004) and Gill et al. (2013) both reported similar findings.
Increased seed rates led to drop in RFV, RFQ and NEL while
DMD and DMI values fell. These findings were consistent
with Arpita et al. (2019) and Resendez et al. (2017). Kumar
et al. (2018a) discovered that in fenugreek, seed rates of
20 kg/ha with 40 cm row spacing were optimal for increased
seed output, while seed rates of 24 kg/ha with 40 cm row
spacing were best for better growth and quality attributes in
semi-arid environments.

Date of sowing

Sood et al. (1992) concluded that delaying the sowing time
in oats from 31 October to 30" December reduced its CP
content substantially. However, the CP content of sowings
done on the 31tOctober and the 15" November was identical
in fodder oats.Shin et al. (1992) found that sowing oats on
20" September showed the higher CP content on DM basis
than sowing on the 315t August and 10" September. Singh et
al. (2017) discovered the best time to seed barley (dual-
purpose) between mid-October to mid-November. Yield
attributing characteristics, grain and fodder yield and fodder
quality all dropped as a result of delayed seeding. According
to Abdel-Raouf et al. (1983), sowing times in barley had a
substantial impact on total dry matter as well as dry matter
of straw. Moreover, they found that the 5" November sowing
yielded the highest DMY, followed by sowing on 17"
November, 29" November and 11" December sowings.
Verma et al. (2012) discovered that early maize sowing (i.e.,
25" October) had a substantial impact on CP and fiber
content when compared to late sowing (i.e., 5" November).
By 15" March, however, the CP content had increased
significantly. The crude fibre composition of the summer

forage pearl millet crop followed a similar pattern. These
results are similar with the findings of Chaudhary et al. (2020).
Kumar et al. (2017) concluded that the effect of sowing dates
on plant growth parameters in alfa-alfa indicates a
quantitatively more significant difference. Height of plant
(69.46 cm), fresh weight of fodder (609.43 kg/ha) and dry
weight of fodder (128.26 kg/ha) were significantly greater in
the crop sown on 1¢t July, but these qualities were decreased
(8%, 4.2% and 8.6%, respectively) in 15" August date sowing.
With each subsequent delay in planting dates, the data
reveals a significant decline in growth attributes. This could
be attributed to the optimum time given for completion of
vegetative growth under favourable climatic conditions, which
promoted root growth and vegetative growth and, as a result,
increased the plant's green forage and dry matter yields.
Tiwana (2014) found that with a delay in sowing from mid-
May to mid-July, crude protein, ash and IVDMD content
increased, while crude fibre content declined in Sorghum
cv. HC 308 variety. On an average taken of two years, delay in
sowing from mid-May to mid-July, the CP, ash and IVDMD (In
vitro dry matter digestibility) concentrations increased from
6.64 t09.20, 7.44 t0 9.29 and 53.0 to 59.4%, respectively. The
crude fibre content, on the other hand, reduced from 33.5 to
26.9%. The crude protein content, ash and IVDMD in sorghum
cv. HC 308 rose when sowing time was extended, possibly
due to lower dry matter yield in the later stages.

CONCLUSION

Based on the findings, it can be stated that various
agronomic techniques have an impact on fodder yield
and quality traits. Appropriate agronomic practices such
as tillage, irrigation methods, weed control, sowing and
harvesting time, intercropping and others can improve
the nutritional value of fodder crops. Irrigation at regular
intervals and at critical phases increases the DMY and
CPY. Optimum rate of nitrogen and phosphorus application
increases DMY, CPY, TDN and RFV. Tillage including
primary and secondary as well as conventional and deep
tillage increases productivity. Weed control measures, on
the other hand, improves cell content, OM and DMY. Timely
sowing with optimum seed rate and spacing have the
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potential to enhance the yield, growth and quality attributes
of fodder.
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