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Abstract

An experiment entitled, “Strategies for round the year fodder availability” was conducted at the Research
Farm, Division of Agronomy, Sher-e-Kashmir University of Agricultural Sciences and Technology of
Jammu during 2020-2021 and 2021-2022 to study the various forage based cropping systems for round
the year green fodder availability in the irrigated conditions of Jammu. The forage based cropping system
comprised of the combination of annual cereals, perennial grasses and legume crops. The experiment was
laid out in a randomized block design and replicated thrice. The soil of the experimental field was non
saline, sandy clay loam in texture, slightly alkaline in reaction, low in organic carbon & available
nitrogen and medium in available potassium and phosphorous. The nutrients were applied according to
the recommended package of practice. The efficiency of different forage based sequences was adjudged
by taking system productivity and green forage yield. Statistical analysis was done with one-way
ANOVA. Henceforth, based on two years study, it was concluded that Multicut Sorghum + Maize with
root slips of Napier planted on the field boundaries in July recorded significantly highest green forage
yield which was though statistically at par with the Multicut Sorghum + Maize with root slips of Setaria
planted on the field boundaries in July followed by Multicut Sorghum + Maize with stem cuttings of
Napier planted on the field boundaries in January and Multicut Sorghum + Maize with stem cuttings of
Setaria planted on the field boundaries in January during kharif season whereas with regard to rabi
season, Berseem + Oat with root slips of Napier planted on the field boundaries in July was found to be
significantly superior than the other treatments.

Keywords: Annual fodder, cropping system, system productivity, legumes, perennial grasses

Introduction

Forage and livestock are the integral part of the Indian agricultural system (Ghosh et al., 2016)
(61, The agriculture and livestock sector provides employment to 52 percent of the work force.
Whereas, the livestock sector alone creates large self-employment opportunities and nearly 70
percent of Indian population is engaged in livestock production and management especially in
rural areas (Raju, 2013) 7). The country has a vast and diverse livestock population. India
supports nearly 20 percent of world’s livestock population on just 2.2 percent of the world’s
geographical area (Palsaniya et al., 2012) %1, India is world’s largest livestock owner (535.78
million) with total bovine population of about 302.79 million and cattle population of about
192.49 million (Anonymous, 2023a) . Despite being the fact that India has highest livestock
population, the productivity of livestock is very low viz. 20 to 60 percent lower than the global
average due to lack of quality fodder (Halli et. al., 2018) [l. If we trace out the possible
reasons, deficiency of feed and fodder accounts for half of the total loss followed by the
problems of health, breeding and reproduction and management. To compensate for the low
productivity of the livestock, farmers maintain a large herd of animals, which adds to the
pressure on land and fodder resources (Palsaniya et al., 2008; Palsaniya et al., 2009; Palsaniya
et al., 2010) [*2 1314 On the other hand, traditional green grasses in pasture lands are reducing
gradually due to urbanization and industrialization but the demand of cultivated fodders are
increasing due to increasing growth of livestock sector (Singh et al., 2018) '], Availability of
green forage to animals is the key to success of dairy enterprises and it is difficult to maintain
the health and milk production of the livestock without supply of green fodder. This puts a
pressure to increase fodder production for a healthy livestock population. Only way to meet
the fodder needs of livestock is to enhance productivity per unit land area and also through
integration of fodder crops in the cropping system. But, cultivated fodder is limited to less than
4.5 percent (8.6 million hectare) out of the 159.7 million hectare area under cultivation in
country with annual total forage production of 846 million tonnes (Anonymous, 2023c) ©1.
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Further, there are also seasonal and regional imbalances in
fodder production in the country. Plenty of fodder is available
during monsoon or rainy season (July-September), which
reduces in winter and practically there is negligible amount of
fodder during summer season. Also, the scarcity of green
fodder is aggravated during lean periods of May-June and
November-December. Thus, the need of the hour is not only
to enhance the fodder production but also to make fodder
accessible round the year for all types of dairy animals
adequately. This situation can be handled through use of year
round alternative sources of fodder which include perennial
grasses, annual cereal fodders and legume fodders which
could provide good quality fodder throughout the year so that
the milk productivity as well as animal health may be
maintained. The combination of graminaceous and
leguminous fodder crops improves the herbage quality
substantially in terms of protein and mineral balances as the
legumes component contains higher amount of protein,
calcium and phosphorus (Kumar et al., 2014; Kumar et al.,
2014a; Palsaniya et al., 2014) [0 11 161 This system of
cropping also helps to maintain soil fertility over a long
period due to addition of root organic matter and better
utilization of plant nutrients from different soil depth. Farmers
can get round the year green fodder through proper planning
of fodder production as per resources, soil type, agro climate
and requirement in the cropping year. Keeping all the above
stated facts in view, a study entitled “Strategies for round the
year fodder availability” was taken with the objective to
assess the feasibility and production potential of different
forage systems to supply green fodder round the year.

Materials and Methods

Location of the study: The field experiment was conducted
at the Research Farm, Agronomy, SKUAST-J, Main campus
Chatha, Jammu. Geographically, the experimental site was
located at 32°- 40° N latitude and 74° - 58" E longitude with
an altitude of 332 meters above mean sea level in the sub-
tropical Shiwalik foothills of North-Western Himalayas in
Jammu and Kashmir.

Climatic condition: The experimental site, in general, is
endowed with hot and dry early summers followed by hot and
humid summers and cold winters. During the crop growth
period in first year, the maximum temperature of 41.8 °C was
recorded during May whereas; minimum temperature i.e. 4.8
°C was recorded in February. On the other hand, during
second year the maximum temperature was recorded in June
(39.8 °C) and the minimum temperature was 2.8 °C in the
month of December. As per the rainfall, the contribution of
South-West monsoon rains which are usually received from
June to September about 75%, whereas the remaining 25% of
rains are received in few showers of cyclonic winter rains.
During the first year cropping period, there was 5.66%
decrease in actual rainfall than the normal rainfall whereas
during the second year there was 10.23% increase in actual
rainfall.

Period of study: Round the year green fodder production
cropping systems were planned and executed at Research
Farm, Division of Agronomy, Chatha, SKUAST - Jammu
during 2020-2021 and 2021-2022. The plan was executed and
laid down by in an area of approximately 1387.5 m? by
making plots of an area of 13.125 m? each. Accordingly, each
and every corner of land was kept under utilization of fodder
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as per the feasibility of an area. The data presented in the
paper were taken during year 2020-21 and 2021-2022.

Crop study: Different sources of fodder, viz. seasonal fodders
and perennial fodders were tried. In kharif season, fodders
like Maize (Zea mays, Cowpea (Vigna unguiculata L. Walp.),
Bajra (Pennisetum glaucum), Sorghum (Sorghum bicolor L.
Morlch.) were sown and in rabi season, Berseem (Trifolium
alexandrinum), Oats (Avena sativa), Lucerne (Medicago
sativa), Barley (Hordeum vulgare) were sown. Hybrid Napier
(Pennisetum purpureum) and Setaria (Setaria sphaceualta)
were perennial grasses which were taken as boundary
plantations sown 50 m apart from each other along with cereal
fodders and legumes. The seasonal fodders were sown by the
method of broadcasting in the plots where land was prepared
twice by rotavator. In case of berseem fodder, the land was
puddled and then sowing was done. The varieties of different
crops used are given in Table 1. The rootslips @ 20,000/ha
were used for the establishment of perennial grasses namely
Hybrid Napier and Setaria with spacing of 50 cm,
respectively. Crops were fertilized with the recommended
dose of N:P,0s:K-0. Full dose of P and K and half dose of N
was given as basal before sowing/planting of the crops; the
remaining half dose of recommended N was applied in split
doses after each cut. The irrigation was given to crops as and
when required.

Table 1: Information regarding crops and varieties used in the
experimental research

Crop Variety
Multicut Sorghum Sprint Gold CSH- 24 MF
Multicut Bajra Wonder Leaf-HB-21

Maize African tall
Cowpea EC4216
Berseem BL-1

Oats JHO-851

Barley VL-118

Lucerne Sirsano. 9
Napier Grass Hybrid Napier NB-21
Setaria S-92

Parameter recorded: Green forage vyield (t/ha) was
calculated by taking fresh forage yield of kharif and rabi
annual fodders with perennial grasses.

Statistical analysis: The data recorded for fodder crop
characters were subjected to statistical analysis according to
procedure outlined by Cochran and Cox (1963) 21,

Results

1. Kharif Green forage yield (t/ha)

A perusal of data presented in Table 1 and 2 regarding the
green forage yield of kharif fodder crops sown on April 15
revealed that among the treatments T; to Ts, Multicut
Sorghum + Cowpea with root slips of Napier planted in July
(22.36 t/ha) recorded significantly higher yield at first cut
which was found to be at par with Multicut Sorghum +
Cowpea with root slips of Setaria planted in July, Multicut
Sorghum + Cowpea with stem cuttings of Napier planted in
January and Multicut Sorghum + Cowpea with stem cuttings
of Setaria planted in January.

However, green forage yield of kharif fodder crops sown on
April 30 with respect to treatment Tg to Tis revealed that,
Multicut Sorghum + Maize with root slips of Napier planted
in July (26.00 t/ha) recorded significantly higher green forage
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yield at first cut which was found to be at par with Multicut
Sorghum + Maize with root slips of Setaria planted in July,
Multicut Sorghum + Maize with stem cuttings of Napier
planted in January and Multicut Sorghum + Maize with stem
cuttings of Setaria planted in January.

It was evident from the data that from treatment Ti7 to Tay,
kharif fodder crops sown on May 15 recorded significantly
higher green forage yield at first cut in the treatment Multicut
Sorghum + Cowpea + Maize with root slips of Napier planted
in July (21.15 t/ha) which was found to be at par with
Multicut Sorghum + Cowpea + Maize with root slips of
Setaria planted in July, Multicut Sorghum + Cowpea with
stem cuttings of Napier planted in January and Multicut
Sorghum + Cowpea with stem cuttings of Setaria planted in
January. Green forage yield of kharif annual fodder crops
decreased markedly with successive cuts. By and large,
similar trend was observed in second cut and third cut.
Amongst the three different staggers, Multicut Sorghum +
Maize with Root slips of Napier planted in July sown on April
30 recorded significantly higher total green forage yield
(69.43 t/ha) which was found to be statistically at par with
Multicut Sorghum + Maize with root slips of Setaria planted
in July, Multicut Sorghum + Maize with stem cuttings of
Napier planted in January and Multicut Sorghum + Maize
with stem cuttings of Setaria planted in January. However,
significantly lowest total green forage yield was recorded with
Multicut Bajra + Cowpea + Maize with stem cuttings of
Setaria planted in January sown on May 15 with the
corresponding value of 40.52 t/ha. Almost a similar trend with
respect to total green forage yield was observed during second
year of experimentation except for that a slight increase in
green forage yield.

2. Rabi Green forage yield (t/ha)

The data with regard to Rabi green forage yield (t/ha) of rabi
fodder crops sown on September 20 with respect to treatment
T1 to Tggiven in Table 3 and 4 revealed that Berseem + Oat
with root slips of Napier planted in July recorded significantly
higher green forage yield at first cut to the tune of 12.22 t/ha
which was found to be at par with Berseem + Oat with root
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slips of Setaria planted in July, Berseem + Oat with stem
cuttings of Napier planted in January and Berseem + Oat with
stem cuttings of Setaria planted in January.

A critical appraisal of data with regard to green forage yield
of rabi fodder crops sown on October 05 with respect to
treatment Ty to Ty revealed that significantly higher green
forage yield at first cut was observed with Berseem + Barley
with root slips of Napier planted in July (16.63 t/ha) which
was found to be statistically at par with Berseem + Barley
with root slips of Setaria planted in July, Berseem + Barley
with stem cuttings of Napier planted in January and Berseem
+ Barley with stem cuttings of Setaria planted in January.
Further, an insight of data indicated that from treatment T to
Tos, rabi fodder crops sown on October 20 recorded
significantly higher green forage yield at first cut with the
treatment Berseem + Oat + Barley with root slips of Napier
planted in July (14.59 t/ha) which was found to be statistically
at par with Berseem + Oat + Barley with root slips of Setaria
planted in July, Berseem + Oat + Barley with stem cuttings of
Napier planted in January and Berseem + Oat + Barley with
stem cuttings of Setaria planted in January. Green forage
yield of rabi annual fodder crops increased markedly till third
cut then it showed decreasing trend in fourth and fifth cut. By
and large, similar trend was observed in each subsequent cut.
Among the different forage cropping systems of three
different staggers, maximum total green forage yield was
recorded with Berseem + Oat with root slips of Napier planted
in July sown on September 20 with the corresponding value
of 91.10 t/ha which was found to be statistically at par with
Berseem + Oat with root slips of Setaria planted in July,
Berseem + Oat with stem cuttings of Napier planted in
January, and Berseem + Oat with stem cuttings of Setaria
planted in January. Significantly lowest green forage yield
was recorded with Lucerne + Barley with stem cuttings of
Setaria planted in January sown on October 05 to the tune of
52.22 t/ha. Almost a similar trend with respect to total green
forage yield was observed during second year of
experimentation except for that a slight increase in green
forage yield.

Table 1: Effect of kharif annual fodder with perennial grasses on green forage yield (t/ha)

| cut 11 cut 11 cut Total Yield
Treatments 2020 2020 [2020| 2020 [2020] 2020 |2020[ 2020
KharifiPerenniallKhariflPerennialKharifPerennialKharifPerennial

T Multicut Bajra + Cowpea WltJr;rit;rrr;cuttmgs of Napier planted in 2069 2321 |15.101 23.96 |12.43| 2464 |a822| 7181
T Multicut Bajra + Cowpea wnJha:Lt;r:;cuttmgs of Setaria planted in 2051 0741 |14.92| 0816 |12.25| 0884 |a7.68| 24.41
T Multicut Sorghum + Cowpea vg:rr:uitre;m cuttings of Napier planted in 2214| 2324 |1655| 2390 |13.88| 2467 |5257| 71.90
Ts Multicut Sorghum + Cowpea vxg:guitreym cuttings of Setaria planted in 2187| 073 l16.29] 08.05 |1362| 0873 |51.78| 24.08
Ts| Multicut Bajra + Cowpea with Root slips of Napier planted in July |20.92| 23.66 |15.31| 24.41 |12.64| 25.09 [48.87| 73.16
Ts| Multicut Bajra + Cowpea with Root slips of Setaria planted in July |20.89| 07.36 [15.25| 08.11 |12.60| 08.79 |48.74| 24.26
T7| Multicut Sorghum + Cowpea with Root slips of Napier planted in July |22.36| 23.69 |16.77| 24.44 |14.10| 25.12 |53.23| 73.25
Ts| Multicut Sorghum + Cowpea with Root slips of Setaria planted in July [22.34| 07.25 |16.75| 08.00 |14.08| 08.68 |53.17| 23.93
To|Multicut Bajra + Maize with Stem cuttings of Napier planted in January|23.68| 23.89 |19.84| 24.64 |17.17| 25.32 |60.69| 73.85
[T1gMulticut Bajra + Maize with Stem cuttings of Setaria planted in January|23.65| 07.61 [19.79| 08.36 [17.12| 09.04 [60.56| 25.01
T Multicut Sorghum + Maize w;t:niger? cuttings of Napier planted in o584| 2326 123.01| 2401 |2034| 2469 6919 71.96
T Multicut Sorghum + Maize W!]t:nlsjgerr; cuttings of Setaria planted in 2576 0775 12293 0850 |2026| 0918 |68.95| 2543
Ti3  Multicut Bajra + Maize with Root slips of Napier planted in July 23.91| 2434 [19.81| 25.09 (17.14| 25.77 |60.86| 75.20
T14  Multicut Bajra + Maize with Root slips of Setaria planted in July 23.84| 07.84 [19.78| 08.59 |[17.10] 09.27 |60.72| 25.70
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T1s| Multicut Sorghum + Maize with Root slips of Napier planted in July [26.00| 23.71 |23.05| 24.46 [20.38| 25.14 [69.43| 73.31
T1g Multicut Sorghum + Maize with Root slips of Setaria planted in July [25.99| 07.69 [22.98| 08.44 [20.29| 09.12 |69.26| 25.25
Multicut Bajra + Cowpea + Maize with Stem cuttings of Napier planted

T17 in January 19.62| 2353 |12.04| 24.28 |9.36 | 24.96 |41.02| 72.77

Tod Multicut Bajra + Cowpea + M?ﬁ;’r\:ﬂrjmm cuttings of Setaria planted 1945 0734 |11.87| 08.09 | 920! 0877 l4052| 24.20

Tud Multicut Sorghum + Cowpea + Malze with Stem cuttings of Napier 2108 2396 [1323] 2471 |1056| 2539 |aa87| 74.06
planted in January

oo Multicut Sorghum + Cowpea + Maize with Stem cuttings of Setaria 2065 0788 11315 0863 |1051| 0931 4431 2582

planted in January
Multicut Bajra + Cowpea + Maize with Root slips of Napier planted in

T2 19.81| 2398 |12.19| 24.73 | 9.48 | 2541 |41.48| 74.12

July
oo Multicut Bajra + Cowpea + Malziallv)l/th Root slips of Setaria planted in 19.70| 0725 |12.12| 08.00 | 946 | 0868 |4128| 23.93
Tod Multicut Sorghum + Cowpea + l\i/lnalﬁyw'th Root slips of Napier planted 2115 2341 |1356| 2416 |10.75| 2484 |a546| 7241
Tod Multicut Sorghum + Cowpea + I\i/lnaf]zue;;vlth Root slips of Setaria planted o1.14| 0784 |13.49| 0859 |10.70| 0927 |45.33| 2570
S.Em (%) 0.38| 092 |038| 101 [039| 082 |111| 119
CD (5%) 114 277 |115] 3.03 |117| 247 |320] 344
Table 2: Effect of kharif annual fodder with perennial grasses on green forage yield (t/ha)
| cut 11 cut 11 cut Total Yield
Treatments 2021 2021 [2021] 2021 [2021] 2021 |2021] 2021
KharifiPerenniallKharifPerennialKharifPerennialKharifPerennial
T Multicut Bajra + Cowpea Wlar;:lj(;rrr;cuttlngs of Napier planted in 21.07| 2384 |1546| 2439 |12.84| 2468 |a937| 7291
T Multicut Bajra + Cowpea W|t\]haritjt;r:;cuttmgs of Setaria planted in 20.89| 0804 l1528! 0859 |1266| 0888 |a8.83| 2551
Ts Multicut Sorghum + Cowpea vg:ﬂuitre;m cuttings of Napier planted in 2252| 2387 |16.91] 2442 |1420| 2471 |53.72| 73.00
Ts Multicut Sorghum + Cowpea ngrr:usal'[re)/m cuttings of Setaria planted in 2295 0793 |16.66! 0848 |14.03| 0877 |52094| 2518

Ts| Multicut Bajra + Cowpea with Root slips of Napier planted in July |21.28| 24.29 |15.67| 24.84 |13.05| 25.13 |50.00| 74.26
Ts| Multicut Bajra + Cowpea with Root slips of Setaria planted in July |21.06| 07.99 [15.60| 08.54 |12.80| 08.83 |49.46| 25.36
T7| Multicut Sorghum + Cowpea with Root slips of Napier planted in July |22.74| 24.32 |17.13| 24.87 |14.52| 25.16 |54.39| 74.35
Ts| Multicut Sorghum + Cowpea with Root slips of Setaria planted in July |22.72| 07.88 |17.11| 08.43 |14.49| 08.72 |54.32| 25.03
To|Multicut Bajra + Maize with Stem cuttings of Napier planted in January|24.06| 24.52 |20.15| 25.07 |17.58| 25.36 |61.79| 74.95

T19Multicut Bajra + Maize with Stem cuttings of Setaria planted in January|24.04| 08.24 [20.15| 08.79 |17.53| 09.08 [61.72| 26.11
T Multicut Sorghum + Maize wi]t:nﬁgergw cuttings of Napier planted in 26.22| 23.89 |2337| 2444 |2075| 2473 |70.34| 73.06
T Multicut Sorghum + Maize Wgt:nﬁ;err; cuttings of Setaria planted in 26.14| 0838 |23.29] 0893 |2067| 0922 |70.10| 2653
T13  Multicut Bajra + Maize with Root slips of Napier planted in July 24.31| 24.97 [20.17| 25.52 [17.55| 25.81 |62.03| 76.30

Ti4  Multicut Bajra + Maize with Root slips of Setaria planted inJuly  |24.22| 08.47 |20.01| 09.02 [17.39] 09.31 |61.62| 26.80
T1s| Multicut Sorghum + Maize with Root slips of Napier planted in July [26.38| 24.34 |23.41| 24.89 |20.79| 25.18 [70.58| 74.41
T1s] Multicut Sorghum + Maize with Root slips of Setaria planted in July |26.34| 08.32 |23.32| 08.87 [20.60| 09.16 [70.26] 26.35
T Multicut Bajra + Cowpea + Maize with Stem cuttings of Napier planted 19.99| 2416 |1240| 2471 | 977 | 2500 la2.16| 73.87

in January
T Multicut Bajra + Cowpea + Mezlnzig/xlljt;\rjtem cuttings of Setaria planted 1083 07.97 |12.23| 0852 | 963 | 0881 |4169| 2530
o Multicut Sorghum + Cowpea + Malze with Stem cuttings of Napier 2168 2459 [1359| 2514 |10.96| 2543 |46.23| 75.16
planted in January
oo Multicut Sorghum + Cowpea + l\_/lalze with Stem cuttings of Setaria 2152 0851 [1343] 0906 |10.81| 0935 |45.76| 26.92
planted in January
Tod Multicut Bajra + Cowpea + Malziuvlv;th Root slips of Napier planted in 2012| 2461 |1252| 2516 |9.95| 2545 |a2509| 75.22
oo Multicut Bajra + Cowpea + Malzi[}/lv;/th Root slips of Setaria planted in 2008 07.88 |12.48| 08.43 | 987 | 08.72 |42.43| 25.03
Tod Multicut Sorghum + Cowpea + l\i/lnalﬁyw'th Root slips of Napier planted 2135| 2404 |13.82] 2459 |11.29| 2488 |a6.46| 7351
Tod Multicut Sorghum + Cowpea + I\i/InaljzueI;wth Root slips of Setaria planted 2125 11.72 [13.79] 1227 l11.21| 1256 |46.25| 36.55
S.Em (%) 042| 033 |091| 041 |[094| 037 |094| 119
CD (5%) 114 105 |266| 123 |283| 112 |273| 3.45
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Table 3: Effect of rabi annual fodder with perennial grasses on green forage yield (t/ha)

| cut Il cut 111 cut 1V Cut V Cut Total Yield
2020-| 2020- [2020-| 2020- [2020-] 2020- [2020-] 2020- |2020- 2020-
Treatments 2021 | 2021 |2021| 2021 |2021| 2021 |2021| 2021 |2021|2020-20211 50y 2020-2021
Rabi |Perennial| Rabi [Perenniall Rabi [Perenniall Rabi [PerenniallRabi|Perennial | Rabi |Perennial
T,| Berseem + Oatwith Stem cuttings | 1, g | 5483 |1699| 2499 |21.73| 2533 |20.88| 2561 [19.03 2602 |90.57| 126.78
of Napier planted in January
T,| Berseem + Oatwith Stem cuttings | 1, 1 | 903 |1691| 919 |21.54| 953 |2069| 981 |18.84 1022 |[89.99| 47.78
of Setaria planted in January
T,| Lucerne + Oat with Stem CUttings | o o\ | 54 a6 |1354| 2502 |14.95| 2536 | 141 | 2564 [12.25 2605 |63.48| 126.93
of Napier planted in January
T,| Lucerne + Oat with Stem Cuttings | g o9 | g99 |1332| 908 |14.73| 942 |1388| 97 [1203 1011 |62.25| 47.23
of Setaria planted in January
T,| Berseem + Oatwith Rootslips of | - o) | o599 11712| 2544 |2177| 2578 |20.92| 26.06 [19.07| 26.47 |91.10| 129.03
Napier planted in July
T,| Berseem + Qatwith Rootslipsof | 1) 15| go5 |1705| 914 |21.68| 948 |2083| 976 [18.98 1017 |00.84| 47.53
Setaria planted in July
T,| Lucerne + Oat with Root slips of | g 5 | o531 |1359( 2547 | 15 | 2581 |14.15| 2609 |123| 265 |63.73| 129.18
Napier planted in July
T,| Lucerne + Oatwith Rootslips of | g co | ga7 |1358| 003 |14.99| 937 |14.14| 965 [1220 1006 |63.68 46.98
Setaria planted in July
Berseem + Barley with Stem
To| cuttings of Napier planted in 16.22| 2551 |18.22| 25.67 | 18.1| 26.01 [17.25| 26.29 |154| 26.7 |85.19| 130.18
January
Berseem + Barley with Stem
Ti| cuttings of Setariaplanted in ~ [16.11| 923 |18.11| 939 |18.07| 973 |17.22| 1001 [15.37 10.42 |84.88| 48.78
January
Lucerne + Barley with Stem
Tl cuttings of Napier planted in | 10.58| 24.88 |12.58| 25.04 |11.26| 2538 |10.42| 25.66 |8.57| 26.07 |53.41| 127.03
January
Lucerne + Barley with Stem
T12  cuttings of Setaria planted in 10.33| 9.37 |1235| 9,53 |[11.03| 9.87 |[10.18| 10.15 |8.33| 1056 |[52.22| 49.48
January
T4 Berseem + Barley with Rootslips | o 0| o5 96 |1865| 2612 [18.38| 2646 |17.53| 2674 [15.68 27.15 |86.87| 132.43
of Napier planted in July
Berseem + Barley with Root slips
Tl of Setaria planted in July 1656| 9.46 |1856| 9.62 |18.29| 9.96 |17.44| 10.24 1559 10.65 |86.44| 49.93
T,q Lucerne + Barley with ROOUslips | 1 o1 | 9533 |1291| 2549 |11.59| 2583 |10.74| 2611 |8.89| 2652 |55.04| 129.28
of Napier planted in July
Lucerne + Barley with Root slips
Tid " of Setaria planted in July 1098| 931 [1265| 947 [11.33] 981 |10.48| 10.09 |8.63| 105 |[54.07| 49.18
Berseem + Oat + Barley with Stem
Ti|  cuttings of Napier planted in ~ [14.25| 25.15 [18.35| 2531 [19.11| 25.65 [18.28| 25.93 [16.43 26.34 |86.42| 128.38
January
Berseem + Qat + Barley with Stem
Tig  cuttings of Setaria planted in 14.18| 8.96 [18.24| 9.12 |19.04| 9.46 |[18.19| 9.74 [16.34 10.15 |85.99| 47.43
January
Lucerne + Oat + Barley with Stem
Tiol cuttings of Napier planted in 9.24 | 2558 |12.87| 25.74 |1455| 26.08 |12.91| 26.36 |[10.95 26.77 |60.52| 130.53
January
Lucerne + Oat + Barley with Stem
T  cuttings of Setariaplantedin | 92 | 95 |12.98| 966 |1352| 10 |13.11] 10.28 [11.92] 10.69 |60.73| 50.13
January
Berseem + Oat + Barley with Root
T2 Glips of Napier planted in July | 1459|256 |1857| 2576 |1921| 261 [18.36| 2638 [1651 2679 |87.24| 130.63
T4 Berseem + Oat + Barley with Root| |\ o | ga7 |1583| 903 |1912| 937 |1827| 965 [6.41] 1006 |86.83| 46.98
slips of Setaria planted in July
Lucerne + Oat + Barley with Root
T2 Clins of Napier planted in July | 94 | 2503 |1304| 2519 | 143 | 2553 |1345| 2581 |116| 2622 |61.79| 127.78
T,4 Luceme + Oat + Barley with Root | g o5 | g6 |1999| 985 [1387| 1012 |13.02] 1095 [11.17] 1112 [60.33| 51.40
slips of Setaria planted in July
S.Em (2) 041 | 086 |090| 087 |093| 097 |092| 089 |091| 087 |1.27| 134
CD (5%) 121 | 257 | 269 | 262 |281| 292 |277| 267 |272| 263 |383| 403
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Table 4: Effect of rabi annual fodder with perennial grasses on green forage yield (t/ha)

| cut Il cut 111 cut 1V Cut V Cut Total Yield
2020-| 2020- |2020-] 2020- |2020-] 2020- |2020-] 2020- [2020- 2020-
Treatments 2021 | 2021 |2021| 2021 |2021| 2021 |2021| 2021 |2021[2920-20211 50y 2020-2021

Rabi |Perennial| Rabi |Perennial| Rabi |Perennial| Rabi [PerenniallRabi|Perennial | Rabi |Perennial
12.24| 25.09 [17.34| 25.47 (22.32| 2590 |21.90| 26.41 |20.11] 26.73 |93.93| 129.6

Berseem + Qat with Stem cuttings
of Napier planted in January
Berseem + Oat with Stem cuttings
of Setaria planted in January
Lucerne + Oat with Stem cuttings
of Napier planted in January
Lucerne + Oat with Stem cuttings
of Setaria planted in January
Berseem + Oat with Root slips of
Napier planted in July
Berseem + Oat with Root slips of
Setaria planted in July
Lucerne + Oat with Root slips of
Napier planted in July
Lucerne + Oat with Root slips of
Setaria planted in July
Berseem + Barley with Stem
To| cuttings of Napier planted in 16.37| 25.77 |18.57| 26.15 |18.69| 26.58 |18.27| 27.09 (16.48| 27.41 |88.36| 133
January
Berseem + Barley with Stem
Tig  cuttings of Setaria planted in | 16.26 | 9.49 |18.46| 9.87 |18.66| 10.3 |18.24| 10.81 |16.45 11.13 |88.06| 51.6
January
Lucerne + Barley with Stem
T11  cuttings of Napier planted in 10.73| 25.14 |12.93| 2552 |11.85| 25.95 |11.44| 26.46 [9.63| 26.78 |56.58| 129.85
January
Lucerne + Barley with Stem
T2 cuttings of Setaria planted in [ 10.48| 9.63 | 12.7 | 10.01 |11.62| 10.44 | 11.2 | 10.95 |9.41| 11.27 |55.41| 523
January
Berseem + Barley with Root slips
of Napier planted in July
Berseem + Barley with Root slips
of Setaria planted in July
Lucerne + Barley with Root slips
of Napier planted in July
Lucerne + Barley with Root slips
of Setaria planted in July
Berseem + Oat + Barley with Stem
7 cuttings of Napier planted in 144 | 2541 |18.72| 25.79 | 19.7 | 26.22 | 19.3 | 26.73 |17.51] 27.05 |[89.65| 131.2
January
Berseem + Oat + Barley with Stem
g  cuttings of Setaria planted in  |14.33| 9.22 |18.61| 9.6 |19.97| 10.03 |19.21| 10.54 [17.42| 10.86 |89.54| 50.25
January
Lucerne + Oat + Barley with Stem
o  cuttings of Napier planted in 939 | 25.84 |13.24| 26.22 |14.14| 26.65 |[13.72| 27.16 |(11.93| 27.48 |62.42| 133.35
January
Lucerne + Oat + Barley with Stem
o  cuttings of Setaria planted in 9.3 9.76 |13.29| 10.14 |14.01| 10,57 |13.59| 11.08 (11.8| 114 62 52.95
January
Berseem + Qat + Barley with Root
slips of Napier planted in July
Berseem + Qat + Barley with Root
slips of Setaria planted in July
Lucerne + Oat + Barley with Root
slips of Napier planted in July
Lucerne + Oat + Barley with Root

T1

T2 12.16| 9.29 |17.26| 9.67 |22.13| 10.10 [21.71| 10.61 |19.92 10.93 |93.2| 50.6

Ts 8.79 | 2512 |13.89| 255 |15.54| 2593 |15.12| 26.44 [13.33] 26.76 |66.66| 129.75

Ta 8.44 | 918 (1367 956 |15.32| 9.99 |149| 105 |[13.11] 10.82 |65.45| 50.05

Ts 12.37| 2554 |17.47| 2592 |22.36| 26.35 [21.94| 26.86 [20.15 27.18 |94.29| 131.85

Te 123 | 924 | 174 | 9.62 |[2227| 10.05 |21.85| 10.56 [20.06] 10.88 |93.9| 50.35

T7 8.84 | 2557 |13.94| 25.95 |15.59| 26.38 |[15.17| 26.89 [13.38 27.21 |66.94| 132

Ts 8.83 | 9.13 |1393| 9.51 |1558| 9.94 |[15.16| 10.45 [13.37| 10.77 |66.87| 49.8

T3 16.78| 26.22 19 26.6 |1897| 27.03 |18.55| 27.54 |16.76] 27.86 |90.06| 135.25

T4 16.71| 9.72 |1891| 10.1 |18.88| 10.53 |18.46| 11.04 [16.67] 11.36 |(89.61| 52.75

T1s 11.06| 2559 |13.26| 25.97 |12.18| 26.4 |[11.76| 26.91 [9.97| 27.23 |58.25| 132.1

T1g 11.14} 957 |13.02| 995 |11.92| 1038 | 115 | 1089 |(9.71| 1121 |573 52

T

N

T

N

T

N

T

N

14.74| 2586 [18.94| 26.24 | 19.8 | 26.67 [19.38| 27.18 |17.59] 27.5 |90.46| 133.45

14.65| 9.13 18.9 9.51 19.7 994 |19.29| 10.45 (17.49] 10.77 [90.03| 49.8

955 | 2529 |13.41| 25.67 |14.89| 26.1 |14.48| 26.61 [12.68] 26.93 65 130.6

IT24 - - . 9.5 9.72 [13.29| 10.1 |[14.46| 10.53 [14.04| 11.04 |12.25 11.36 |63.55| 52.75
slips of Setaria planted in July
S.Em (¥) 0.54 0.87 0.89 0.90 0.89 0.94 0.94 0.84 |0.91 0.92 1.26 1.34
CD (5%) 1.63 2.62 2.59 2.69 2.66 2.82 2.83 252 |2.73 2.77 3.79 4.03
Discussion Ahmad et al. (2011) ™,
Green forage yield is a function of genetic as well as the Green forage yield witnessed significant results at each cut in
environmental factors, which play a vital role in plant growth the kharif fodder crops, rabi fodder crops and perennial
and development and ultimately contributed to fodder yield grasses depicted in the Tables 1, 2 and 3. The data regarding
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kharif fodder crops yield observed a noticeable decrease in
green fodder at first cut, second cut and third cut. This might
be due to the fact that Multicut varieties of Sorghum and
Bajra were sown in mixed cropping with single cut varieties
of crops viz. cowpea and maize. The significantly highest
yield was obtained with Sorghum + Maize combination over
the others. The main cause of the difference in green fodder
was due to difference in genetic makeup of genotypes of
different crops or possibly attributed to their difference in leaf
area, responsible for more photosynthetic activities having
high capacity to store assimilative products of photosynthesis.
These results are in close conformity with the finding of
Lodhi et al., 2009 (21,

The data pertaining to rabi fodder crops yield observed a
noticeable increase in green fodder at first cut, second cut,
third cut whereas in fourth and fifth cut there was a slight
decrease in green fodder yield. This might be due to
differential day-to-day variation in daily temperature across
the crop growing season, greater intensity with different
patterns of rainfall and variation in relative humidity (Ahmad
et al., 2007) M. The overall results indicated that Berseem +
Oats gave significantly highest yield over the others. This
might be attributed to the fact that Berseem when sown with
cereal crop as a mixed crop leads to more efficient absorption
of nutrients from the soil, more interception of light energy at
different layers and finally more photosynthetic rate, better
translocation of photosynthates from source to sink lead to
higher green forage yield (Kumar and Sarlach., 2020) [,

On the other hand, a cursory look of data with regard to green
forage yield of perennial grasses revealed that there was
noticeable increase in green fodder at each cut. Significantly
highest green forage yield was obtained with Napier grass.
This might be due to the fact that Napier being a perennial
crop performs better in good type of soil with assured
irrigations. Moreover, the higher yield might be attributed to
the genetic production potential of Napier grass over Setaria
grass.

Further, the data regarding yield revealed that the green
forage yield of kharif, rabi and perennial fodders were
slightly higher during the second cropping cycle in
comparison to the first cropping cycle. This might be due to
better soil health in all the cropping systems because each
cropping system having leguminous crops and legume effect
of previous year. The increase in yield of crops in the second
year might be due to the incorporation of legume crops
(cowpea, berseem, lucerne) into cropping systems. This could
be due to better soil health in all the cropping systems with
leguminous crops, which improved the physico-chemical
properties of soil and improved the organic matter and
nutrient status of the soil, so supply of nutrients in continuous
manner enhanced the availability and uptake of nutrients by
crop roots, carbon assimilation rate, formation of starch,
synthesis of sugar and protein also increase the process of
differentiation of tissue led to higher forage yield. These
results were in conformity with the findings of Ahmad et al.
(2007) ™M, Kumar and Sarlach (2020) %,

Conclusion

Henceforth, based on two years study, it was concluded that
treatment T1b (Multicut Bajra + Maize -Berseem + Barley
with stem cuttings of Napier planted on the field boundaries
in January) was found to be the best feasible sustainable
forage cropping system for round the year availability of
quality fodder with the maximum yield.
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