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INTRODUCTION

Fodders as a group of crops differ from food anchrmercial crops as they are primarily grown for t
fresh green vegetative biomass. Cereal foragesasichaize, sorghum, oat, barley and millets gighdri forage
yield but are deficient in protein contents. Fordggumes such as soybean, cowpea, cluster beaaretcich
sources of protein but their forage yield only halfcomparison with cereal forages (Iglslal, 2015). Maize
when grown as fodder, the crop gives huge quastitfegreen herbage in a short time. 59 per cetttaf maize

grain produced in the country is utilized in marmtdge of concentrate feed for livestock (Raju, 20¥3though
maize provides high yield in terms of dry mattérpioduces forage with low protein content. Protisiralso
needed by rumen bacteria which digests much ofethé for ruminant animals (Ghanbari, 2000) whichdrees
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necessary to provide livestock with protein supmata when forage quality is low. Cowpea an annegliine with high
level of protein can be mixed with maize to imprdeeage protein content in diets and thus costigh fyuality forage
production can be lowered (Eskandari and GhanBaf9). In India it occupies 0.3 million hectare @fit0.65 million

hectare area under different pulse and vegetablpea (Raju, 2013).

The concept of intercropping is to get increasedl tproductivity per unit area and time besidesitagple and
judicious utilization of land resources and farmimgputs (Mareret al, 2007). Intercropping legumes contribute to
increased productivity of other crops when incogped into cropping systems as intercrops (Gilled ®ilson, 1991).

Maize-legume intercropping is currently receivirlglmal attention because of its prime importanceanld agriculture.

According to Igbakt al. (2014) plant nutrition has a significant effectforage maize yield, particularly nitrogen
supplied either through inorganic or organic medie requirement of fodder crops for nutrients ipatarly nitrogen is
comparatively higher. This is due to the fact tfzatder crops are grown to produce luxuriant anccsient vegetative

growth in a short period (Agrawat al, 2008).
MATERIALS AND METHODS

A field experiment was conducted at the demonsinatilock at Krishi Vigyan Kendra, Phek district, rBa,
Nagaland.kharif season of 2011 and 2012 to study the effect ofdoddality of maiz§Zea mayd..) + cowpea Yigna
unguiculataL.) intercropping and different nitrogen levels.eTéxperimental plot lies in sub alpine temperategezand is
situated at an elevation of 184%tres above mean sea level with the geograplicatibn at 2%2” North latitude and 95
© 33" East longitude. The soil of the experimenialdf was clayey loam and well drained, acidic (pHb.8), with low
available N. P and K and medium organic carbon. &periment was laid out in randomized block desaplicated three
times with five cropping systems and four N levdlke treatment consisted of-Gole maize, & sole cowpea, £maize
+ cowpea (1:1), & maize + cowpea (2:1),s€maize + cowpea (3:1);NO N, N, — 40 N, N- 80 N, N, — 120 N kg per
hectare. Uniform recommended dose of 40 9sRnd 20 kg KO per hectare was applied as basal applicatiofi picis
after sowing. Nitrogen was applied in two split dgsfirst dose was applied as basal and remairatigghN was applied
after 30 days after sowing (DAS) as per treatm&he mean temperature ranged from 9°C to 31°C dwgimgmer and
rarely goes below 8°C in winter due to high atmasphpressure. The rainfall from March to Augustged between 1641

and 836 mm in two years of study.

Maize (cv. Vijay Composite) at seed rate of 50 kgdmd cowpea (cv. UPC- 1956) at seed rate of 2takgére
sown on & April 2011 and 9 April 2012. The plant to plant and row to row sipacfor both maize and cowpea was 30
cm x 10 cm respectively. All the plots were givariform intercultural operations during the entimegth period in both
years of study. The crops were harvested for fopdepose on 17 June 2011 and 30June 2012. Uniform recommended
dose of 40 kg s and 20 kg KO per hectare was applied as basal applicationl iplas after sowing. Nitrogen was
applied in two split doses, first dose was appéisdasal and remaining half of N was applied &tedays after sowing

(DAS) as per treatment.

RESULTS AND DISCUSSIONS
Total Fresh Forage Yield (t/ha)

Table 1 depicts the total fresh forage and totalrdatter yield respectively of the maize and cowfak&n under
study. The highest total fresh forage yield in 2@49.20 t/ha) was observed in ©w ratio followed by @ row ratio in
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2012 (45.31 t/ha). In 2012 ;@ow ratio produced significantly highest totaldheforage yield (51.09 t/ha). The total fresh
forage yield of cowpea did not reach the levelighgicance. The findings carried by Igbet al, 2012 revealed that the
highest green forage yield of 12.22 t/ha and drytengield of 2.039 t/ ha were recorded for cowgean in alternate

rows with forage maize.

From the data it was evident that the various gérolevels showed significant differences in theltéresh

forage yield and total dry matter yield of the nat®ps in both years of study.
Total Dry Matter Yield (t/ha)

The total dry matter yield of crops was found to dignificantly highest (14.94 t/ha) with,Gow ratio as
compared to other cropping systems under stud@ii 2while in 2012, €row ratio was observed to produce greater dry
matter content (14.07 t/ha) although non-signifioaith other treatments. A perusal of the data &bl€ 1 shows that the
different nitrogen levels significantly influenc#ue total fresh and dry matter content of foragmsrunder study. Adeleke
and Haruna (2012) mentioned that pulses are usimdlycropped with cereals which enhance land potidity over soil
amelioration. Similarly, Safaet al (2014) also reported that dry matter content fandge yield of corn increased with
increase in the amount of N application and théémsg dry matter content and forage yield was obthin 150 and 225

kg/ha nitrogen application which was in line witle tresults obtained in the present investigation.
Crude Protein (%)

Table 2 represents the significant effect of défercropping systems and N levels on per cent cprdeein
content of maize. In maize, among the croppingesgstunder study, the highest per cent crude proteitent of 12.55,
12.76 and 12.66 % during 2011, 2012 and pool remede was obtained from £(1:1) and it was statistically superior
than all other treatments. The crude protein cdandémaize may have improved by intercropping wébgumes due to
availability of more nitrogen fixed by the legumdadis is supported by the findings of Amasatibal. (2012) who found
that the crude protein content&éa maysn mixture (22.2 %) with legume was significantligher than crude protein of
Zea maysn pure stand (15.7 %). The maximum crude proteis wecorded with Nreatment in 2011, 2012 and pooled
with 12.39, 12.78 and 12.59 % respectively. It ratso be attributed that a large proportion of gjgno was available to
non legumes in the mixtures when compared to ptaeds. Bhillare (2007) opined that more crude pnot®ntent at

higher nitrogen levels was because of more uptéké@rogen which is a constituent of protein, amawds and amides.

The highest per cent crude protein in cowpea crappystem was obtained from sole cowpeg (@mpared to
different row proportions in both the years andrtpeoled (17.21, 18.13 and 17.68 % respectivelgble 3). Muhammad
et al (2006) and Sebethat al (2010) reported that cowpea in sole plots hadhdriigcrude protein content than in the
intercropped plots. In 2011, 2012 and pooled, amihiegdifferent nitrogen levels the maximum per cemtde protein
content was obtained from,keatments (16.90, 17.78 and 17.34 % respectiaiy)it was at par with )(16.81, 17.63
and 17.18 % respectively).

Crude Fibre (%)

Different cropping systems showed significant @oi@aon the per cent crude fibre content of maiagrdgy 2011
and pool of two years (Table 2). In both these nlz®ns, the sole crop of maize (24.67 and 24.18e%pectively)
recorded significantly higher value than any of thercropping treatments. Higher crude fibre petage in sole maize

could be attributed to less availability of nitroges compared to maize sown in mixture with legur@esde fibre content
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in different row ratios were all statistically aampwith each other and crude fibre decreased véthiahse in the proportion
of cowpea in the cropping systems. Similar obs@wuathave been made by Ibrahgnhal (2006) for maize — cowpea
mixtures. Rezeaet al (2012) from their study also observed the higtembunt of crude fibre in pure stand of forage
sorghum with 41.22 per cent and the lowest in tlep@rtion of 25 per cent Sorghum: 75 per cent Lieaabwith 35.77 per
cent. Differing to the effect of nitrogen on crudl®tein, the increase in levels of nitrogen lowetteel crude fibre content.
Significantly higher crude fibre content was re@atdn treatment where nitrogen was not applieg édd the lowest was
in treatment where nitrogen was applied @ 120 k{thain the analysis of two years data. Nitrogen aggtion increased
the protein synthesis and decreased pectin, celutmd hemicellulose contents, which are majortitoasts of crude
fibre (Tiwanaet al, 2003)

Data on the per cent crude fibre content of cowJedble 3) revealed that different cropping systeshewed
significant difference among themselves in theqaert crude fibre content of cowpea in 2011, 201® @ooled data. Sole
cowpea - G(22.79, 22.73 and 22.76 %) recorded the highest@et crude fibre followed by{22.14, 22.09 and 22.12
%).

For cowpea also the effect of different levels d@gfagen did not show any significant on crude film@ntent

during 2011 and 2012; however their pooled analysis found to be significant.
Total ash Content (%)

Increase in total ash content was observed iniffer@ht intercropping systems as compared todts seatment
only during 2012 and pool of two years data. Suxdngase by growing maize in mixture with legumes leen reported
by Ibrahimet al. (2006). Further, maize in 1:1 row ratiosgf@ecorded the highest value, followed by 3:1)(@d sole (©
row ratio which might be due to the increase indsete or proportion of legume ins@w ratio as compared to other
cropping systems. The different nitrogen levelgeetfd per cent total ash content significantly athbyears of study and

in the pooled data. There was progressive incnease per cent total ash content with increashénN levels.

The different cropping systems significantly inflwed the per cent total ash contenfdrage in both years of
study and the pooled datéhe maximum total ash was obtained in sole croposipea (G) in both the years. A close
scrutiny of the data shows that the various nitnofgeatments significantly influenced per centltath content in cowpea.
There was progressive increase in per cent astembim with increase in nitrogen levels whergtidatment recorded
8.88, 8.68 and 8.78 per cent in 2011, 2012 andepoddita respectively.

IVDMD (in vitro Dry Matter Digestibility) (%)

The effect of different cropping system on maizevitro dry matter digestibility did not show any signéitt
variations due to cropping systems. However, iregainthe highest IVDMD was recorded igr@w ratio with 64.14 and
64.00 per cent in 2011 and 2012 respectively. Tdwtipe effect of intercropping on dry matter ditjlesity was observed
among the cropping systems. The highest IVDMD veasided in grow ratio followed by ¢ (2:1) and G(3:1) treatment
and the lowest in C(sole). These results could be attributed to higdnetein concentration fafea maysvhen sown in
mixtures with cowpea. The present findings weréria with Javanmaret al. (2009) who reported that intercropping of
legumes withZzea mayssignificantly increased digestibility of the foragerhe different levels of nitrogen treatment did
not show any significant differences among the &atments on the IVDMD. In general, Kecorded the maximum
IVDMD with 63.92 and 64.25 per cent in 2011 and 20dspectively. The IVDMD values were also obserigethcrease
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with increase in nitrogen rate. Such an increas¥MD values with the addition of nitrogen might¢ lhue to cumulative
effect of increase in crude protein content, ashter@t and decrease in crude fibre. Similar resu#ts reported by Kalra

and Sharma (2015) in maize IVDMD where the valmesdased with increased addition of nitrogen frota 020 kg/ha.

In cowpeathe maximum IVDMD (62.63 per cent and 62.18 pertcgras obtained in £in both the years. In
general, higher IVDMD values were associated witktunes of maize and cowpea than that of sole. \aegtral (1997)
and Palet al. (2014) opined that the digestible dry matter yiefdcowpea was recorded significantly highest under
sorghum + cowpea (100%) followed by sole cowpea different nitrogen treatments showed significaariations only
in 2011 and pooled data,Kreatment recorded the highest IVDMD (63.33 pertcevhich was significantly highest over
all the other treatments. In the second yeairéatment showed 61.72 per cent content of IVDMD pooled analysis was
found to contain 62.52 per cent in cowpea. Thesadirfigs were in line with earlier studies of Sind¥tual (2006) who
reported that application of nitrogen levels sigmiftly affected the IVDMD per cent of fodder magned the increase in
IVDMD content might be due to increase in leafinstetio, LAI, etc. as the leaves contained mordeginoand soluble

carbohydrates than stem and increase in nitrogelicafion increased the IVDMD over control.
CONCLUSIONS

It may be concluded that the planting geometry :@f rbw cropping of maize and legume (cowpea) wamdo
suitable for higher yield and also producing betpaality forage crops. The highest dose of nitro&20 kg/ha) under the
present study gave better results in terms of higheage production and with better quality. Théseneed for more
studies on the nutrient requirement for specifiafe crops in order to suggest a recommendatiomeker, from the

present investigation, 120 kg N may be appliedhéibtercropping system for higher yield of forageps.
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APPENDICES
Table 1: Effect of Different Cropping System and NLevels on Total
Fresh Forage Yield and Total Dry Matter Yield (fha)
Treatments Total Fresh Forage Yield (t/ha) | Total Dry Matter Yield (t/ha)
2011 | 2012 Pooled 2011 | 2012 Pooled
Cropping System (C)
C.+G 4435 | 44.68 | 4451 12.46 | 12.83 | 12.65
Cs: Maize + cowpea (1:1) | 45.31 | 51.09 | 48.20 13.46 | 14.07 | 13.78
C4: Maize + cowpea (2:1) | 49.20 | 47.06 | 48.13 1494 | 13.64 | 14.29
Cs: Maize + cowpea (3:1) | 44.02 | 42.91 | 43.46 1356 | 13.21 | 13.39
SEm+ 1.46 1.40 1.12 0.42 0.43 0.31
CD (P=0.05) NS 4.04 3.23 1.21 NS 0.90
Nitrogen Levels (N-kg/ha)
N O 34.13 | 34.56 | 34.35 10.00 | 9.61 9.81
Ny: 40 46.05 | 46.51 | 46.28 13.90 | 12.95 | 13.42
Ns: 80 48.36 | 49.91 | 49.94 14.45 | 15.18 | 14.82
N4 120 54.33 | 54.75 | 54.54 16.11 | 16.01 | 16.07
SEm+ 1.46 1.40 1.12 0.42 0.43 0.31
CD (P=0.05) 4.22 4.04 3.23 1.21 1.24 0.90
CxN
SEm+ 2.92 2.80 2.24 0.83 0.86 0.63
CD (P=0.05) NS NS NS NS NS NS

Table 2: Effect of Different Cropping System and NLevels on Percent Crude
Protein, Crude Fibre, Total ash and IVDMD Congent of Maize

Trestments Crude Protein {®o) Crude Fibre (%) Total ash {20} IVIIH]}(!!]
011 01 | Pooled | 2011 | 2012 | Pooled | 2011 | 2012 | Pooled | 2011 1[:11 Pooled
Cropping System {C)
Zy: Bole maize 1036 1085 1066 | 24467 | 23.469 2418 7.18 733 1246 G299 | 63158 | 6329
Z:: Bole cowpea - - - - - - - - - - - -
Cy: Maize + dowpeza (1:1) 1255 12.76 1266 | 2242 | 21.18 2180 7546 1.78 TH7 G4.14 | 6400 5407
Co Maize + cowpea (2:1) 1151 | 1157 | 1154 2153 | 204646 2109 132 758 T45 G364 | 63173 §3.69
e Madze + cowpea (3:1) 11.12 1126 11192 | 2135 | 1981 2058 130 743 738 G382 | 63i90 §i3.76
SEm+ 034 034 025 063 138 i .10 0008 i 038 0325 025
CD {P=0105) 08E oeg 0.72 1.87 N3 lag NS 022 .18 N5 K5 NS
Nitrogen Ledels (N-lz'ha)
My 0 1060 a7 1029 | 2414 | 2441 2428 714 7.168 7.15 G298 | 63i53 327
Nz 40 11.19 1147 1133 | 2231 | 2149 2200 121 138 730 G3.69 | 63162 G365
N;: BO 1138 1230 1184 | 21820 | 2005 2098 136 768 752 G380 | 63iB2 §381
Ma: 120 1139 1278 1252 | 2181 1221 2051 785 TR2 TR G382 | §4i23 5408
SEm+ 034 034 025 063 138 i .10 0008 i 038 0325 025
CD {P=0.05) 098 0o9 0.72 N N3 la9 028 .22 0.18 NE KB N
CxN
SEm+ 068 082 050 1340 273 138 119 a1 417 076 050 o4
CD {P=0.05) 124 182 144 NS NS NS ] ] W= NS K5 NS
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Table 3: Effect of Different Cropping System and NLevels on Percent Crude
Protein, Crude Fibre, Total ash and IVDMD Catent of Cowpea

Trestments Crude Proten (4) Crude Fibre (¥7) Total ash (45) TCDMD (09)

3011 | 2012 | Pooled | 2011 | 1012 | Pooled | 2011 | 2012 | Poaled | 2011 | 2612 | Pooled

Cropping s:.*;-stm {C}
Cy: Sale maige N U T T T T I -
e "':-ﬂ]a-:-:ln';]-la 1721 | 1813 | 17468 | 2279 | 2273 | 2276 | 904 | BBB | B9 | 6141 | 60:28 | 6083

C;:l[aize--;%-ua']laa{l:l} 1680 [ 1771 1726 | 2214 | 2208 | 2212 | B43 | 840 | 851 | 6243 | 6218 | 241
C«;:?-.[aize--:%-:m‘p-:a{]:l} 1640 | 1732 | 1684 | 2041 | 2048 [ 2045 | 542 | 824 | E37 | 6218 | 6135 | 4182

C::l[aize—-:i—u:'paa{i:l} 1615 | 1698 | 1457 | 2017 | 20016 | 2017 | B.18 | 798 | B0F | 6233 | 6128 | 6181

SEm+ 0408 | 010 | 007 007 | 011 | 005 | 006 | 005 | 004 | 033 | 038 | 030

CD-,L'P={I{I:'-}E 024 [ 029 ] 013 021 | 031 | 016 | Q18 | 015 | 012 N& kS NS

Nitrogen ]w}ﬂs {N-lcz/ha)

Nl | 1632 | 1724 | 1686 | 2148 | 2150 | 2140 | 828 [ 311 | 320 | 6099 | 6093 | 6096
N 1661 | 1748 | 1698 | 214¢ | 2141 | 2143 | w50 [ 827 | w38 | 61353 |62 | 613
NeW 1631 | 1763 | 1718 | 2138 | 2131 | 2035 | wee | 344 | 236 | 6280 | 6123 | 6153
N1 1690 1778 | 173¢ | 2120|2125 | 2123 | sae | 3en | 278 | 333 | 6L7 | 4232
GETR OOF | 030 | @97 | 007 | 011 | U5 | 006 | 005 | OW | 033 | 03 | 0%
D @=005) 02¢ [02¢ | ole | Ns | ws [ 016 | 018 {015 | 012 | 095 | Ns | og
CxN

Eme | 017 {020 | o1z | 015 oz | oxn | P OI0Y BB ggs | ods | 0a
D @=005) ws [ ns | ws [ ws | ws [ ws [P P w8 o
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