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xtmtjBucrzaN
The dry roughage requirement for the 3.45 million 

livestock in Kerala is estimated to be 60.00 lakh tonnes, 
but, the production at prosent is only 33.50 lakh tonnes 
(Anon., 1984), This evidently highlights the need to 
evolve new technology and bettor management practices for 
increased fodder production. Fodder crops like guinea 
grass, aaize, cowpea which are popular in the State differ 
in their ability to fix carbondioxlde, in thoir productivity 
and quality. This is mainly because these fodder crops 
follow different photosynthetic pathways. Guinea grass 
and maize, too important foddor crops of the country carry 
out photosynthesis by following C4 - dicarboxylle acid 
pathway (Gibbs and latzko 1979) and as such their growth 
rate is also high. The crop growth rate of maize is 
reported to bo 50 - 54 g/ra2/ d (Evans. 1976). Leguminous 
fodder crops like cowpea carry out photosynthesis following 
a S j .  photosynthetic pathway (Mott., 1981). They ar® 
photorespiring and slow growing and thus their biomass 
productivity is also less compared to C4 plant. Tho crop 
growth rats of legumes is reported to ae 30 - 3S g/ro2/d 
which is far less than C4 plants (Carlleopard and Paul 1985).
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Fodder cultivation through Intercropping is being 
Considered as an excellent strategy to boost the fodder 
production of the country. Paired row planting is one of 
the ways of aocoonradating full population of a base crop 
ansi creating interspace vdde enough to accommodate ona 
or more sow® of intercrops (Palaniappon, 19$S)«

Maintenance of high initial population of intarcrops 
followed by sequential thinning 1* thought to he a batter 
strategy to increase the energy harvesting from a cropping 
system and thus tee total biomass prod jetton from a forage 
crop based cropping system. Intercrops differ in their 
ability to perform under different planting geometry of 
base crop {is-aswani and Ndunguru, 1980).

Such effort nave bean made by scientists in the past 
to evaluate the biomass productivity of fodder crops in 
solid planting as well as in intercropping situations, 
on the contrary little effort have been made to evaluate 
the total bioaass productivity of a forage crop based eropptn 
system involving sequential thinning «f intercrops grown 
in the interspace ©f the base crop with different planting 
geometry, bitailarly information on the total biomass 
productivity of a forage crop based cropping system with 
different row arrangement and intercrops involving C3 and 
C4 plants* is also meagre.
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Unde* the circumstances an experiment was conducted 
in the Instructional farm attached to the Collage of Agri» 
culture, Vellayani with the following objectives.

1. To compare she performance of guinea grass under 
different planting geometry.

2. To study the total biomass productivity of C4 grata 
based cropping system through intercropping with C3 
and C4 plants.

3. To evaluate the suitability of fodder mails (C4) and 
fodder sovspea (C3) as intercrops in a perennial grass.

4. To study the feasibility of maintenance of higher 
initial population followed by sequential thinning
on the total biomass productivity of a grass based 
cropping system.

5. To study theeconomics of production of a forage crop 
based cropping system involving C3 and C4 plants.
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scientific efforts hove been ©ado in the past to 
evaluate 4t»o production potential of fodder crops like 
guinea grass, maise and cowpea under different agso- 
eliaatie situations, a erief review of work done on 
these crops t® avaluate their production potential, 
nutrient rotaovai and fodder quality when grovm in sole 
and intercropping situations is presented in this section.

Guinea gras® when grow at tho Collage of Agriculture, 
Vellayani as a sola crop, could produce 8,37 t/ha of green 
fodder and 1.82 t/ha of dry fodder froo a single cut 
(hrlshnsraj, 1976). Chandinl and Baghavan Riliai (1930) 
reported that guinea grass produced 8,74, 11.91 and 5.16 t/ha 
of groan fodder fro© the 1st,2nd and 3rd cut respectively, 
tho corresponding dry fodder yields vvore 1.78, 1.92 and
1 .1  t/ha. It was also reported that guinea grass variety 
Uakuenli when groves in tho saaa set up could produce as 
nuch as 46 tonnes of fraoh fodder and 15 t/ha of dry fodder 
in S cuts (Anon., 1983), Baghavan Pillai (1936) reported 
that guinea gross produced 7.58 t/ha of dry fodder from 
three cuts.
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ffi# & # « f r o i l ®  of gufam  ft### wm r#pii?iro to 
rottf# fit® £*$$ I® 2*59 mmw$lm *o Skawttni fifiij*

Umaid# jg| 1 4  (19§#) ropfftei that ifni® protein 
ronttoi' of guinea gross 4e&r*«s«d witn tthatngateent of 
age* Arons«iing t# i€fisl»iraj (1973} §ti4M» trots fielding 
&* 3 I of fresh fadier fiitM roi&d pro? use 493*3 fc§/ht of 
crude .protein* in a tiailar study ctwwdtni and fagharon 
PlU sl im M  d r t s i n e * - k g / h a  of ttvtim pmtain iwm  . 
a mmp yielding St*# i/ha of .froth f#i4«? In $ cut**

.ii «r#p y ie ld ing  ? * !§  % o f  i f f  f o i i t t  pm Htoimm 
mmm$ too  kg nitrogen* 1? i f  y»m>&wim m&. l i t  tm 

fxm  the roil (ftftgfcava* f i lia l* /1 i t 6|4 -

%hen guinea gross «®» 0 mm for «h# y»«f;* a f i t #  in  
total Oltropii mi sail fro® 1©§# kg/ha I® 131$ kg/ha wag 
ngtigtd &fiifi#lii};staj (1973)4

. t i s l i a f i f  J jp »ro «# ft l  in  Nitrogen content o f  r o i l  
di»# %& rontinrona gm&Jig o f  foroga gross was r e p o r t e d  fey 
'»Wi# js| | iff f )  in Aggt#*it«*

t* .9 ro f oroane# o f  a a lm. ...in so le  erom itio

flw roa aud 'furi (1976) w f i i l t  mmpmin f  d if fe r g o t  
f o d d e r  v a r i e t l . r o  found t h a t  v a r i e t y  Mfwtmm t a l l  p r o d u c e d

Highest field of 24*1 %/m of groan fodder*, fodder .prod#* 
eilatt w i t h  f o d d e r  rolror insroased w i t h  Inoroni* i n  p l a n t
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density (ieshem and Wenake, 1981), But the sasas variety 
Afzidan tali at Vellayani could produce only 10.8 t of 
green fodder and 2.5 t/ija of dry fodder <Anon,,1988).
S>a»e variety produced 22.26 t/ha at silk stage in 
Maharashtra according to Sawant and Khamrii'sar (1985).

leafs stem ratio of fodder maize varies with ags of 
the crop (Morey, 1981). According to her leaf jstaa ratios 
Of fodder saiae wars 14.1, 3.9 and 2,0 respectively at 
20thf 40th days after sowing and at harvest. A naizo crop 
yielding 26.2 t/ha of fodder produced 812 kg of crude 
protoin (Mercy, 1981).

Glegev (1969) and Mercy (1981) reported that nitrogen, 
phosphorus and potassium contents of the plant decreased 
with ago of the crop. Khan and Zend# (1976) reported that 
phosphorus uptake by fodder aairo increased considerably " 
with the age of the crop, nitrogen, phosphorus and potaasiun 
uptake in aairs were 65.9* 6,1 and 47.1 kg/ha respectively 
from a crop yielding 28,2 t/ha of fresh fodder (nerey, 1981), 
She also reported that the total nitrogen content of soil 
decreased considerably hy growing a fodder crop of maize 
though not significantly.



7

3. Performance of cowoea In tola cropping

Qreen fodder yield of fodder cowpea varies with 
varieties and ranges from 11,38 to 23.73 t/ha and the 
corresponding dry matter yield range# from 1.82 to 8.03 t/ha 
(Hawargaonkar at aj, 1980}. According to furaanagawda (1981} 
Cowpea variety C-132 produced 32.42 t/ha of fresh fodder 
(7.3 t/ha of dry fodder with protein content of 18.54?S).

The crude protein content of fodder cempaa was 
reported to be 1?.<»S (helwani and Kumar 1969}. Weather 
(1969} reported that crude protein of cowpea varied with 
varieties and it ranged from 16.3 to 26.Us, Ramanagowda 
(1981) reported that fodder cowpea yielding 20.3 t/ha of 
fresh fodder contained 902.9 kg/ha of protein and has 
reaoved 140.03 kg/ha of nitrogen, 8.766 kg/ha of phosphorus 
and 151.3 kg/ha of potassium from soil.

The post harvest soil fertility in terms of organic 
carbon (total nitrogen) was improved due to growing of 
fodder cowpea (Kalr £&. 1973 and -lamanagowda,198l).
4. t-ffect of planting aeeepetfv on fodder crops

Information on the effect of planting geometry on 
fodder crops could not be traced in literature. Effect of 
planting geometry of grain crops revealed tnat change in



planting eaoaatry did not causa any diffaranee in grain 
yield of s®gi (Anon., 1974) and grain yield of sorghum
(Saageprasaa Jiao, 197S and Singh, 1976).

Paired raw planting pf crop facilitates growing of 
intercrops very uueh since the space available in between 
pairs is acre than thav available in solid stand {Palmt* 
appan, 1983),
t, Iffeet of intererpaping an.fodder crons
5.1 fesahfodriei? viali)

Iniorcropping of bucern (fagdlcaoa sativa) with napior 
grass (gennlsetua purpureas) reduced the fresh fodder yield 
of napler grass compared to a solo crop of napior (Villegas, 
-■1956). According to Strangs (1961), intercropping o f  

legume with fodder raairs resulted in tho decline of malse 
yield, but total fodder yield from wains + leguas inter
cropping system was higher. Similar beneficial affect of 
mlt-B * iegua© intercropping on total foader yield was 
reported »-/ buys! aj. (1967) and Muthuswamy jg£ a j, (1980).

Intercropping of lucsrn in guinea grass increased 
fresh fodder yield by 3#:i (Ganeron, I960). Similar bone- 
fidol effects of guinea grass ♦ luosrn over guinea grass 
sols ®top were reported by K'bltmey and Kancnlro (1967) from 
Australia and by Grof and Jisrding (1973) fra® Queensland.
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at tli# Stilts# #1 A$rl$ti£tm#
1975) m * «M  that Jaiaifgtdppiiift 

in fiitii## $ra*t twit#iis®i th« t#tsl fodder 
field t# §i*lftiM» giraM ##1# dropping* aulnea
§mm * »tylg»«t£b#» ftnteroroppin® prodnotd a total froth 
fefdt* yi#M It*t i/ha while gislro* grot* sol* propping 

x w 4 M  in * pro&igt&m #f ig#? i/ba ## fresh fodder

Bipiwisjeitiisi ftanduftt** s i fit* Oali«s« #f Ag?l&ul$)xro4! 
Vsilayafti fro®. W t to W® (Anon,* W $) gofioittsivelf 
proves ito# superiority of guSao* grass + mm®# inter** 
oroppins in-tomo of fresh f»dd«r yield ronporod i# sol# 

cropping #f fuln#s grass and crop#** Slsiilar beneficial

tfirot* ©a 'total fodder proiueiloii was *#pnctod by Chandini 
and |i*gto#fi M ilai (19$0) in guinea gmto ♦ leguao inter** 
sroppteg ted Shan«ug^i»niAt« (198®) in Btpior gras# + iucen 
intorsropping*

$*£* Cry foador yield ,

{19S4) repotted that growing a single row lucon 
in b®tmm. row* ## green punlt VimiSMS ga.yj.BMB var, 
trlshaalvma) resulted in tha production of S3 t/ha of dry 
M&tmt o#apat#d to ts.4 i/ba- in mi# erop of freest panio#
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Similar increase in 1 total dry fodder yield due to 
legume intercropping was reported by Chauhan £t jJ, (1967) 
in anjan grass and Patel e£ (1968) in guinea grass.

Krishnaraj (1976) reported that guinea grass + cowpea 
intercropping produced total dry fodder yield of 10 .8 t/ha 
against 8.3 t/ha in guinea grass sole cropping in 8 cuts. 
Similar increase in dry matter yield due to guinea grass + 
legume intercropping was reported by Chandini and Raghsvan 
Filial (1980) and Raghavan Filial (1986).

The beneficial effects of snjan grass a cowpea inter
cropping over anjan grass sole cropping in terms of dry 
fodder yield was reported by Chauhan si Si 1981. They 
further reported that the yields of anjan grass in subse
quent cuts were higher In cowpea interCroppsd plots compared 
to th® yield obtained from pure crop of anjan grass.
5,3 Leaf-stern ratio

Intercropping cowpaa with guinea grass did not change 
the laaf-steo ratio of iha fodder {Krishnaraj, 1976 and 
Ghandini and itaghavan Pillai, 1980). 3ut Kaghavan Filial 
(19S6) reported that guinea grass a- stylosanthas intercropp
ing increased the leaf-stoni ratio from 1.93 to 2,03.
Mott (1981) reported that Cg plants have higher leaf-stom 
ratio than C4 plants.
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5.4 Protein yield

the protein content of the fedder obtained fxom 
Stem panic * lueern intercropping system was higher than 
that obtained from pure crop of green panic (Panlcuia maximas 
var. trlehoglaaa) (Teable, 1954), Similarly, protein yield
of fodder obtained from tsaiae + soybean intercropping 
system was higher than that obtained from sole crop of 
maize (Ipeakazhiyan and tfititonko, I95f), Patel ct al 
(1y68) reported that protein content of fodder obtained 
fxom guinea grass * lucem Intercropping was higher than 
that obtained fro® guinea grass sol® cropping.

Krishnaraj (1976) reported that the protein yield 
from the grass-jagtaae association depends on the type of 
legume involved. Ke has estimated the protein yield from 
guinea grass + cowpea, guinea grass * atyloaanthes and 
guinea grass sole crop am  raported that protein yield 
from these three systems were respectively 1400, 1061 and 
934 kg/ha, Similar beneficial effects of grass-legurae 
association over sole cropping in protein production were 
reported by Chandini and Reghavan Filial {198Q) and 
Chandini ..at. H i  (1932). Superiority of raaiza * legume inter
stopping over aaire Sole Cropping in protein yield was 
reported by ssuthuswamy si &X (1920),
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S.a Nutrient removal

Patel gt aj, (1968) reported tln.t nitrogen and 
phosphorus contents of fodder obtained from guinea grass + 
lucern intercropping was higher than that fro® guinea grass 
sole crop. Nitrogen content of fodder obtained fra® setaria 
desoodium intercropping was 10-15 par cent higher than that 
from setaria sole crop (Thairu, 1972). the nitrogen and 
phosphorus contents of 'fodder obtained from guinea grass * 
styiosanthes intercropping were higher than that from 
guineagras* sole crops. Chauhan .gt ai,{1981) observed 
increased nitrogen uptake in intercropping system involving 
anjun grass + cowpea compared to anjsn grass sole crop. 
According to Raghavan Filial (1986) uptake of nitrogen, 
phosphorus and potassturn from guinea grass + styiosanthes 
was more than that from guinea grass sole cropping.
5.6 Soil fertility

Hoisted (1954) reported that Intercropping legume in 
maize has increased the organic matter content of the soli. 
Similar Increase in organic matter status of soil by grase- 
legume intercropping was reported by Mandal (1954)} Dayal 
et al (1967) and oingh and Chatterjee (1968). Improvement 
in soil fertility in terms of soil organic carbon and 
total nitrogen due to grass * legume intercropping has been 
reported by Singh ana Singh (1967), Sherman (1977),



Csillssd (1977), Chanalni and Raghavan Filial (1900) and 
Haghavan Filial (1986).

t>.7 economies

Ibrahim e& al (1969) reported that intercropping of 
cowpea with napier grass was taoro profitable than napier 
sole cropping. Similarly maiae + soybean intercropping was 
found to be more economical than maize sole crop (Jagannathan, 
1972). The profits of Ss,4#320/«ha in guinea grass * cowpea 
intercropping over guinea grass sole crop (Kriehnaraj g£ al 
1979) and the profit of 2s.4,476/-ha in guinea grass + styio
santhes intercropping ever guinea grass sole crop (Chandipi 
and Raghavan Pillai, 1990) woes reported from the College of 
Agriculture, Vellayani. ■

The review of literature on tha performance of fodder 
crops presented in the foregoing sections clearly reveals 
that tho fodder crops guinea grass, salsa and cowpea perform 
well in tho State of Kerala, from tho review presented 
above, guinea grass + legume intercropping was better la 
terms of fodder production, protoin yield, post harvest soil 
fertility and net income compared to sole cropping of grass.



MATERIALS AND METHODS
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MATERIALS AND METHODS

The present investigation was undertaken with a 
view to find out the suitability of fodder malts and 
fodder cowpea as intercrops In a guinea grass based 
cropping system for increasing biomass productivity.
The materials used and methods adopted are detailed 
below,

Experimental site

The experiment was conducted at the Instructional 
farm attached to tha College of Agriculture, Vallayanl.

The soil of experimental site is of red loam coming 
under the order Alfisol. Data on the physico-chemical 
properties of soil are given in Table 1.

Season and climate

The experiment was started In the month of June and 
continued upto November 1987. The meteorological data 
for the above period are presented in Fig.1 and Appendix I.
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% -tite#* yearn mmmm #4
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.ft ft. f f i f  ifiiftt , 'iiit# « « i l ,  i»y
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variety which is recommended far fodder cultivation in the
State (Anon,, 1985) has bean chosen for the study. The 
seeds had 96 pet cent germination.
Exoerimantal details

The experiment consisted of 12 treatments with 3
replications. The details of the treatments are given 
below. For the convenience in presentation the crop guinea 
grass is abbreviated as SS la tho treatment details given 
below,

». Guinea grass sole crop normal planting of 60 x 30 cm
T2 ** Guinea grass sole crop paired row planting of 30x30/'
Tg » c d a t 6 0 i s l 0 c B + S  rows of maize and no thinning.
Tjj «* GO at 30 x 30/90 sm + 4 sows of maize and no thinniw
X, » 03 at 30 :t 30/9© cm + 6 saws of maize initially

and reduced to 4 at 50 BuS,
Tg ~ 06 at 30 x 30/90 cm -*• 8 rows of maize initially

and seduced te 6 rows at 30 B«S and further 
seduced to 4 rows at 50 BAS.

ty - 06 st 60 x 30cai * 3 raws of cowpea and no thinning,
Tg « CC at 30 x 30/90 cm * 6 rows of cowpea and no thinnli
Tq « 66 at 30 X 3O/90 cm + 9 rows of cowpea initially
v and reduced to 6 at 39 DAS.
T./, «- CSS at 30 x 30/90 cm •* 12 rows of cowpea initially

and reduced to 9 raws at 30 BAS and further reduced
to 6 rows at 50 BAS,

•» faize sole crop at 30 x 15 cm 
*12 "* Co,aipe8 sole crop at 20 x 10 cm
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The population of guinea grass was kept constant in 
treatments to the intra row spacing of maize
was also kept constant (15 era) in all the treatments 
involving maize. Similarly the intra row spacing of cowpea 
was kept as 10 m  uniformly in all the treatments involving 
6€Wp©3.

Design, and Layout

Number of replications - 3
j-iumbar of treatments « 12

Total number of plots - 36
ataLstes
Gross pjot size *» 7,2 x 3,0 ®
Set plot size - 6 k 2.4 »
uordor row «• 3ne row of plants was loft as

bailor row all around the plot,
Details of cateivation

The experimental area was (Jag twice, stuboles wore 
removed, clod® were crushed and levelling was done before 
laying the bed's of Sim 7.2 X 3.0 m,

mmsm
A uniferas basal dose of 10 t/ha of far® yard manure 

(containing 0„4fc® ht 0,3fgi P^3& ana 0.27® K^O on dry weight 
basis) was applied and well incorporated into the beds 
during tho final preparation of the field.
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A unifora dose of H, p2<35 and KgO reeosssKsndad is 
guinea grass (200-S0»5u kg/ha) m s  given to all tho plots. 
The N, ?2°5 ar‘d ¥*sp contents of the fertilizers used 
were as follows}-

Amofiiota sulphate « 20,® (H)
Superphosphate single - I ®  (°2%5

ihiriota Of potash •» 60p£' (KgO)

KO additional fertilizers were supplied for the
intercrops. Phosphorus and potassium war© applied entirely 
as basal, nitrogen m s applied In two equal splits after
tLe first {§9 CAP) and second cist {104 BA?) of guinea grass.

netnod of planting 
Guinea eraas

Old cluaps were uprooted and young healthy slips 
with roots wore separated for planting. The spacing®, 
followed were as per the insatsisnis and planting was done 
on 24-6-1987,

smmm
The seeds ware sown in rasns in the interspace of 

guinea grass at the rate of two seeds per hole immediately 
after planting guinea grass to maintain the number of rows 
as per iruataont.
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iMM
The scods ware saw in sows at the sat© of tee 

see#© per hale In the interspace of guinea grass iwcdiatsly
after planting guinea grass to maintain the Busbar of rows 
as per treatment.

Gao filling
Gap filling was dons uniformly in all crops on the 

Seventh (Jay after sowing to ensure uniform Stand.
Plant aratastian

These was no serious Incidence of pasts and diseases 
and hence no plant protection measures were taken.

■telastefl
One light irrigation was given immediately after 

sowing, subsequently light irrigations were given on 
alternate days during dry spalls.
Ihlnnina

Sequential thinning of intercrops war® done he per 
treatment and toe quantity of fresh fodder added to the 
total biomass of the system, was recorded.

SiiaasS
The final harvest of cowpea was done at 33 BAS and 

that of maize was done on ?S BAS, The first, second and 
third cuts of guinea grass were ta’.sn respectively at 65,
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1G4 and 132 days after planting. After harvesting the
Intercrops {easira and cowpea) guinea grass was allowed 
to grow alone without raising intercrops.

Observations recorded 
1* Vegetative characters
1.1 Total fresh fodder yield fron the system

i'resh fodder yields of both base crop and intercrops 
from net aroa were recorded immediately after harvest. 
Green fodder yields of both base and intercrops In each 
plot were added to get total fresh fodder yield from ths 
eyate®. In the treatments where thinning of Intercrops 
was followed, quantities of fresh fodder harvested at 30 
and SO D-iS wore also added to this. Total fresh fodder 
yield was calculated at three stages namely, 75, 104 and 
132 BAP, coinciding with final harvest of mairs and 2nd 
and 3rd cuts of guinea grass respectively.
1.2 band Equivalent Satis (UUl)

h m  m s  calculated using the formulae as suggested 
by Chatterjee and Haiti (1982).

Yield in intercropping systemU K  * — --------------- — — — _~Sole crop yield
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1.3 Total dry fodder yielo f m m  the system

Fresh weight and dry weight of guinea grass, maize 
and eowpea samples were recorded and moisture percentage 
was estimated. Using the data on the moisture per cent 
and fresh weight, the dry matter yield was worked nut.

Dry fodder yields of both baao and intercrops in 
edSh plot wore added to get total dry fodder yield from 
the system. In the treatments where thinning of Inter* 
crops was followed, quantities of dry fodder yield harvested 
at 30 and SO CAS were also added to tills. Total dry fodder 
yields were calculated at three stages namely, 76, 104 and 
132 DAP coinciding with final harvest of maize and 2nd 
and 3rd cuts at guinea grass respectively.

1.4 leaf stem ratio

The plant samples taken to record the dry matter pro* 
duction were separated into leaf ana stem weighed and th®
ratio was calculated for both base and intercrops,
2. Incidence of weeds
2.1 *eed dry weight

ise«ds collected from 1 s 1 a area o f the nst pint were 
oven dried at 80 £ 5°C till a constant weight was obtained. 
Dry weight of weed was recorded at 3 weeks and 6 weeks 
after planting.
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3. quality characteristics
3.1 Pro-lain yield from the system

The total nitrogen contents of the samples 
collected at different stages ware determined by modified 
Micro KJeidahl method {Jackson, 1967} and crude protein 
was calculated by multiplying the nitrogen content by the 
factor 6,28 (Simpson gt gj, 1963). The crude protein yield 
was calculated by multiplying the crude protein content 
by dry matter yield.

Protein yields of both bass and intercrops in each 
plot ware separately worked out and added to get the total 
protoin yield from the system. In the treatments where 
thinning of Intercrops was followed protein yield harvested 
at 30 and 30 IAS were also added to this. Total protein 
yield from the system was calculated at three stages namely 
75, 104 and 132 DAP,
4. Wutrlent uptake
4.1 Uptake of nitrogen by crops

From the nitrogen content of samples and dry matter 
yield nitrogen uptake by crops was calculated. Nitrogen uptake 
of both base and intercrops in each plot was added to get 
total nitrogen uptake fro® the system, In the treatments when 
thinning of intercrops was followed, nitrogen uptake at 30
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and 50 DaS wert separately worked out and also added to this. 
Total nitrogen uptake fro® the system was calculated at 
three stages, namely 75, 104 and 132 B/.P.

4.2 Uptake of phosphorus by crops
Phosphorus content of sstaples were estimated follow

ing the procedure suggested by Jackson (1967). From the 
phosphorus content of samples and dry matter yield, phosphorus 
uptake by crops was calculated, Phosphorus uptake of both 
base and intercrops in each plot was added to get total 
phosphorus uptake from the system. In the treatments where 
thinning of intercrops was followed, phosphorus uptake at 
30 and 50 £us ware separately worked out and also added to 
this. This has been done at three stages namely 75, 104 
and 132 BrtP.

4.3 Uptake of potassium by crops
Potassium contents of sample were estimated follewins 

tho procedure suggested by Jackson (1967), From the potassisa 
content of sample® and dry matter yield potassium uptake was 
calculated. Potassium uptake of both base and intercrops in 
each plot was seised to get the total potassium uptake from 
the system. In the treatments where thinning of Intercrops 
was followed, potassium uptake at 39 and 50 BaS wore separate, 
worked out ana also added to this. This has been done at threi 
stages, namely 75, 1S4 and 132 BAP.
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S. Soli analysis

Soil eanples collected before and after the 
eKperlQsnt were analysed for total nitrogan and organic 
carbon (Jackson, 1967),

iSaassiEs

IconoaiBE of production of fodder was calculated 
with the following assumptions.
1. Cost of cultivation for guinea grass S fe.4,938/- ha, 

{based an cost of cultivation arrived at the insstrus* 
tional farm attached to the College of Agriculture, 
Vsllayani).

2, Additional cost for intercropping (for treatments

T1 to T10!*
T1 - Mil
T2 - Nil
Tg - Is.530/- ha
T4 - 8s. 840/- ha
Ts - Ss.1,110/- ha
T& - 8s. 1,58?/- ha
Ty - ft, 397/- ha
Ts - Ss.700/- be
Tg - 6.697/- ha
T10 - as,1,400/— ha

- 65.2,640/- ha {total cost of cultivation)
I12 - fa.2,500/- ha ( B__________ 8 )
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Tahla 2* Total fresh fodder yield from the system
TreatmentHo.

Î resh fodder yield (t/ha) Per day product!on(&g/<5ay
Treatments At 75 DA? At 

tO4 DAP
At132 DAP 75 DA? 104 DAP 132 DAI

T1 CG 60 x SO cm 13.61 20.15 42.19 181.46 270.67 319.62
GG 30 X 30/90 cm 11.02 25.02 38.35 146.93 249.58 290.53

T3 CO 60 x 30 cs <* 2 row & 24.52 37.33 50.25 326.93 358.94 380.68
GG 30 x 30/90 CO + 4 raw ft 22.64 36.40 49.60 301.87 350.GG 375.76

TS 03 30 x 30/20 cm * 6 row &1 thinned to 4 row at 30 DAS 22.44 34.48 47.67 299*20 331.54 361.14
T. <23 30 x 30/90 cm + 8 row M thinned to 6 at 30 DAS and further to 4 at 50 BAS 24.04 35.76 48.41 320.53 343.85 366.74
t7 66 60 x 30 cm * 3 row GJ5 15.20 29.40 44.68 202.67 282.69 338.48
TS 60 30 x 30/90 cm * 6 row CP 17.56 32.45 48.43 234.13 312.02 366.89
T9 66 30 x 30/90 cd * 9 row CP thinned to 6 at 30 ms 17.98 32.31 48.09 239.73 310.67 364.32
X10 QG 30 x 30/90 cm *4- 12 row CP thinned to 9 at 30 ms and further to 6 at 50 DAS 18.36 31.94 48.26 244.80 307.12 365.61
T11 j&alze 30 x 15 m 22.98 22.98 22.98 336.40
T12 Cowpea 20 x 10 cm 15.28 15.2© 15.28 203.73

sami “ 
CD (0.05)

i^Y^3.43 1.564.60 $*&£5.93
66 —Guinea grass M — MaizeDAS -» D-ys after sowing DAP CP «* cowpea -  Days after planting roCo
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Among tne cropping systems tested the biomass produ
ctivity bus highest in tho system involving guinea grass + 
maize { at 75 DAP) compared to guinea -grass ♦ cowpea. But 
at 104 and 132 DAP, the total dry fodder yield from 'guinea 
grass + malse' and ‘guinea grass * cowpea* Intercropping 
systems isore similar. Tho results indicate that the effect 
of both asise and cowpea { as intercrops) in guinea grass 
are similar on total fodder production, Results further 
revealed that both maize and cowpea er© suitable intercrops 
in guinea grass,

it was also found that sequential thinning af intercrops 
(both maize and coupes) did not result in markedly improving 
the total fresh fodder production from the system.

Among tho sole crops {maize and cowpea) fresh fodder 
yield from maize was the highest (22.98 t/ha) a® compared to 
cowpea (15.20 t/ha).

B. land e.g»lvjlgnl_Sfiaa (UR)

The data an IER arc given in Table 5.

Among the cropping systems tested, total I S  was 
highest in guinea grass + maize intercropping system than 
guinea grass + cowpea Intercropping system.



fable 3. Total dry fodeter yield from the system

Tf0St«*
Total dry fodder yield 

(t/ha)
Per day production 

(kg/day)
ment
So* At

75 DAP
At 

104 DAP
At
132 DAP

75
DAP

104
DAP

132
DAP

h m  m  « so m 2*38 6.77 10.98 31.73 65 .09 83.03
m  30 M 30/90 cm 1.67 5.04 9,80 22.60 48.46 72.73

% ea 60 z co c® * 2 so® » S.8S 9.47 13.54 78.00 91.06 102.38
f4 ©3 30 x 30/90 era ■*• 4 mm M 4.63 8.74 12.33 61.73 84.04 96.06
%. S& 33 m $0/90 ea * 0 row M thinned to 4 row

at 30 ms 4.71 7,99 11.97 62,80 76.83 90.68
% @0 30 x 30/90 em * 8 row M thinned to 6 at

30 DA& and farther to 4 at 50 Ba$ 4.58 7.66 10.98 61.06 73.65 83.18
h ©S 60 m SO m  * 3 row CP 1,97 5.7? 10.30 26,26 55.48 79.55

% 00 30 x 30/90 o® ♦ 0 row CP 2.17 6.0? 10.38 28,93 58.36 82.42

h GS 30 x 30/90 ©a * 9 row CP thinned to § at
30 PAS 2.37 6.4? 12.12 31.60 62.21 91.82

T10 S  30 x 30/90 cm + 12 row CP thinned to 9 at 
30 ms and further to 5 at SO DAS 2.56 6.89 12.51 34.13 66.25 94.77

Tt1 «lalae 30 x 15 c® 5.83 3.83 5.35 78.00
Tn Cowpea 20 x 10 cm 1.94 1,94 1.94 25,86

»6P - 0.39 0.60 0.74
05 (0,05) 1.15 1.79 2.19

OC -Guinea grass M *» Maize CP — Covipea Co
o

D-̂S - Cay© after sowing DAP - Days after planting.



Table 4* Fresh fodder yield and dry fodder yield at 1st, 2nd 
and 3rd cut of guinea gras® {t/haj

Treat Treatments Fresh fodder yield Dry fodder yield
ment

I'iO, 1st 2nd 3rd Total 1st 2nd 3rd Total

h 66 60 as 30 6m 13*611 14.537 14.043 42.19 2.38 4.39 4.19 10.96
i, 66 30 se 30/90 on 11.018 13.947 13.333 38.35 1.67 3.37 4.56 9.60
Ti GG 69 X 30 <513 + 2 row h 5.000 12.809 72.917 30.73 0.51 3.62 4.07 8.20
*4 GG 30 x 30/90 c a * 4  sow » 7.099 13.763 13.195 34.06 1.02 4.11 3.94 9.07
*-s 66 30 X 30/90 «n + 6 raw » 7.778 12.037 13.794 33.01 0.83 3.28 3.9S 8.09
% 66 30 x 30/90 era + S sow it thinned to 6 at 30 BAS and farther ta 4 at 50 CAS 8.796 11.383 12.654 33.33 1.40 3.08 3.32 7.80
t7 GG 60 at 30 cm + 3 sew CP 1.111 14.798 15.278 33.60 0.15 3.80 4,73 8.68

06 30 at 30/90 cm + 6 sow CP 7.759 14.092 75.972 32.63 0.18 3.90 4.81 8.89
*9 GO 30 X38/9Q era + 9 sow CPthinned to 6 at 30 BaS 3.766 74*332 13.756 33.33 0.50 4.10 S.65 10.25
T10 GG 30 x 30/90em ♦ 12 sow CPthsnned to 9 at 30 BAS and 

further to 6 at 50 0A3 3.395 13.580 16.312 33.33 0.53 4.33 5.62 10.48

GG « guinea grass
MS

M - balsa
•* Days after sowing

CP - Cowpea 
DAP — Bays after planting

COf-*



tsbls 5. Land Equivalent Eatio ftffi.) and Land Equivalent (ISC)indicating the yield advantages of guinea grass * maize / eowpea intercropping system*
mwMwawgmnw iawiiwiiffryBw

Treatment
Ha.

Treatments

T, cc
m

% m
T4 m
% m

% m

T? m
% m
J9 m

f10 mto
30

Ht
hz

Yield l«@/ha USB.

60 % 30 cm 
30 x 30/90 ®a
60 x 30cm * a row M
30 x 30/90 cm * 4 row M
30 x 30/90 cm * 6 row fit thinned 

to 4 row at 30 M S
30 x 30/9O cm t 0 row #4 thinned to 6 at 30 tms and farther to 4
at 5$ IMS
#  & 38 ft i S row CP
30 x 30/90 cm + 6 row CP
30 m 30/90 m  * 9 row GP thinned 

to 6 at 30 SuS
30 X 30/90 cm *1* 12 m w  CP thinned 9 at 30 m s  and further to § at 
M S

fiaiset 30 % 15 ca 
Cowpea 20 x 10 cm

S3 «* Guinea grass
IMS * Says after sewing*

M -* IM&Z&

Total
im

C P  -  C(3Wp63

JLBC
CCS Inter

crop
m Inter*

crop
13.#* * 1.05 — 1.00 1.000
11.02 1.00 «tt» l.C© 1.000
S.0O 19.52 0.37 0.85 7.22 0.315
7.10 15.94 Q*m 0.68 1.32 0.430

7.7® 14. m 0.71 0.64 1.35 0.450

0.80 15.08 0.80 0.66 1.46 0.535
1.11 14.® 0.08 0.92 1.0© 0.074
1.74 15.80 0.16 1.03 1.19 0.160

3.77 14.21 0.34 0.93 1.27 0.310

3.40 14.96 0.31 Q.98 1.29 0.304
22.98 * 1.00 1.00 1.000
15.28 - 1.00 1.00 1.000

Coro
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C. Total fey fodder yield

The data m  the total dry fodder yisid are given in 
Table S and Figs, S and 6 and the- analysis of variance in 
Appendix Ha,

The total dry fodder yield from different cropping
systems followed a aose os loss similar trend as that of 
the total fresh fodder yield.

As in the case of total fresh feeder yield, change in 
planting geometry did not influence the total dry fodder
yield from the system.

Intercropping In guinea grass with maize was benefi
cial to increase the dry fodder yield and planting 2 rows of 
maize in normally planted guinea grass (60x30 era) gave higher 
dry Blatter yield than sole cropping of guinea grass.

Among the various cropping systems, dry matter produ
ctivity was the highest with the system involving guinea 
grass * maize, than guinea grass + cawpea at 73 and 104 DAP. 
S«t at 132 DAP, total dry fodder yield from the guinea grass + 
maize and guinea grass + cewpea intercropping systems were 
similar.

It was also observed that sequential thinning of inter
crops (both maize and covspea) did net result in any remarkable 
improvement in the total production of dry fodder from the
system.
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Among the sale craps of maize and cowpea dry fodder 
yield from maize i«s the highest (5.8S t/ha) as compared to 
cowpoa (1.94 t/ha),

b, Leaf-stern ratio
The data on lesf-stem ratio are given in Table 6 and 

the analysis of variance in Appendix- 1 1(b),
There was no difference in leaf-stea ratio between 

guinea grass raised in normal planting (60 x 30 om) and paired 
row planting (30 s 30/90 cm). But intercropping has altered 
the leaf-stern ratio. While guinea grass + maize intercropping 
decreased the leaf-stern ratio, guinea grass ■§■ cowpea inter
cropping increased it. Highest leaf-stern ratio of 1,72 was 
noticed with T^ 0 (guinea grass 30 x 30/90 cm + 12 rows of 
cowpea, thinned to 9 at 30 OAS and further to 6 at 50 Das) 
although Its effect was on par with rest of the guinea grass + 
cowpoa intarcropping system tested.

It was also found that sequential thinning of intercrops 
(bath maize and cowpea) did not result in any change in loaf- 
steia ratio of fodder fro® the system.

Between the sole crops (maize and cowpea) maize had the 
lowest loaf-astera ratio (0,27). Gowpea bad a leaf-stern ratio of 
1.75,
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Taisia 6 , ieaf-stea ratio

Treat Beaf-siem ratio
ment
No.

Treatments At75 BAP At104 BAP At132 BAP

h
h

GG 60 x 30 e® 1.29 1.41 1.70
GS 30 x 30/90 m 1.37 1.49 1.75

h m  60 x 30 era ♦ 2 row M 0.91 1.19 1.68
*4 GG 30 a 30/90 6m + 4 raw M 0.84 1.19 1.72
% G6 30 K 30/90 6m -3- 6 row H thinned to 4 row at 30 BaS 0.95 1.34 1.67
T* GG 30 x 30/90ca» * 8 row M thinned to 6 at 30 BAS further to 4 at 50 BAS 0.96 1,26 1.65
t7 GG 60 x 30cm + 3 row CP 1.49 1.50 1.79
T8 GS 30 x 30/90 CO ► 6 sow CP 1.54 1.58 1.86
t9 GS 30 x 30/90 a t ?  row CP thinned to 6 at 30 das 1.54 1.00 1.86
T10 GG 30 a 30/9Q cm + 12 row CP thinned to 9 at 30 BAS and further to 6 at 50 BAS 1.72 1.74 1.95
h i Maize 30 x 15 Cm 0.27 0.27 0.27
h 2 Cowpea 20 x 10 60 1.75 1.75 1.75

SSm t 0.10 0.07 0.07
03(0.05) 0.29 0.23 0.21

GG «* Guinea grass M - Mai.se CP - Cewpaa
BAS - Bays after sowing BAP - Bays after planting



36

£. Protein, yield
Tne data on protein yield are given in Table 7 

and Figs. 7 & 8 and the analysis of variance in Appendix 11(a).

There was no difference in protein yield between guinea 
grass planted in normal planting (60 x 30 cm) and paired row 
planting (30 x 30/90 on).

The total protein yield swS highest from the cropping 
system involving guinea grass * tiialre at early stage (75 DAP). 
But when estimated at 132 BAP* it was found that the total 
protein yield was highest from the cropping system Involving 
guinea grass t coupaa.

Sequential thinning of intercrops (both m i m  and cowpsa) 
did not result in any improvement in total protein yield from 
the system.

Among the sole cropc of oairo and cowpea, protein yield 
from asaiae was the highest (837 kg/ha) as compared to cowpea 
(403 Jtg/ha).
F. Weed dry wslaht

The data on weed dry weight are presented in Table 8 

and the analysis of variance in Appendix II b.
Tnera was no difference in the incidence of weeds due to 

change in planting geometry of the base crop.



fa bl e ?« f e t a l  p r o t e i n  yield fr om t h e  s y s t e m  (kg/ha)

Treat*
sseniMo» Treatments

f a t a l  p r o t e i n  y i e l d Per day production fkg/Say)
75 BAP A t

1040A?
At132 DAP 75DAP 1Q4B/& 1 3 2

h CG 60 x 30 cm 339 1090 163& 4 10 14
*2 6s 30 * m /m  m 22? 792 1535 2 8 12

f3 m  6o x so oa + 2 mvt m 593 1943 1S78 8 10 12
*4 GCs 30 k 38/90 ®s t  4 row M 4©1 922 1421 § 9 11

% GG 30 x S0/90 cm * 6. row M 
thinned ta 4  row at 3D BAS 639 1043 1564 9 10 12

% CQ 30 x 30/90 cat + 8 row S3thinned to 6 at 30 BAS and 
further to 4 at SO las 468 899 1273 6 3 10

h OS §0 »  30 cm *■ 3 raw OP 404 999 1733 5 10 13
X3 6G 30 K 30/90 as + 6 row CP 426 1050 1844 6 10 14

% GG 30 x m /m  m  *  9 row CPthinned to 6 at 30 BAS 419 1096 2092 6 11 16
@3 30 x 30/90 ca * 12 tow Cp
thinned to 9 at 30 0**8 and further to 6 at 59 DAS 460 120S 22GS 6 12 17

*11 JSals® 30 x 15 am S37 837 887 11

T12 Cowpea 20 % 10 «a  

SBm +
m  co. os)

4m

61
182

403
109
321

403
117
344

7

I .................
CS * -Guinea grass M * Maize CP »  Cowpea ■Vi

BAS * Bays a fte r sowing BAP *• Bays after planting
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table 8 . used dry weight

Treatment Treatments 
No.

Heed dry weight (kg/ha) 
At 3 SAP At 6 PAP

X, &S 60 X 30 SB 0 0 .1 2 40.20
T 2 GG 30 x 30/90 era 58.80 53.09
T3 GG 60 x 30 cm + 2 row ih 59.03 26.49
T4 GG 30 x 30/90 cm ♦ 6 row M 43.36 22.07
T5 fcG 30 x 30/90 cm * 6 row M thinned to 4 row at 30 DAS 38.81 17.52
\ GG 30 x 30/90 cm + 8 row M

thinned to 6 at 3© DAS and further to 4 at 30 DAS 28.78 14.97
t7 S3 ®  x 30 m  + 3 row CP 46.22 21.60

tb 6 8 30 x 30/90 c® 6 row GP 21.91 1S.20

T9 6 6 30 X 30/90 m *  9 sew CP thinned to 6 at 30 DAS 22.07 1 1.11

T 10 GG 30 x 30/90 cm t 12 raw CP thinned to 9 at 30 DAS and further to 6 at 50 Uih 5.63 7.02
% Maize 00 x 15 cm 129.§S S3.40

*12 Cowpoa 20 x 10 m 20.45 2 0 .6 8

Skmt 11.27 7.44
CD(G.OS) 33.07 21.04

GG ~ Guinea grass M » Maize GP • Sowpea
DAS « days after sawing DAP •» Days after planting
WAP «• Weeks after planting
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However, considerable reduction in weed growth was due 
to intercropping with cowpea and etaize. The reduction was 
prominent with advancement of growth as well as with increase 
in the number of rows of intercrops in the intercropping
system.

It was also observed that sequential thinning of inter
crops CBaize and cowpea) did not result any change in weed 
growth.

The weed growth was highest in maize fields (sole crop) 
compared to cowpea fields.
S. Mutrient uptake
1. Nitrogen uptake

The data on nitrogen uptake ere given in Table 9 and 
analysis of variance in Appendix 11 b.

There was no difference in nitrogen uptake between gulnai 
grass planted in normal spacing ( 60 x 30 e») and in paired 
row spacing ! JQ a 30/00 era). The total nitrogen uptake was 
highest from the system involving guinea grass + saaixa at 
early stages (75 and 104 BAP). But when estimated at 132 PAP, 
it was found that total nitrogen uptake was highest fro* the 
cropping system involving < guinea grass +■ eowpaa*.

It was also noted that sequential thinning of intercrops 
(both metre and cswpea) did not result in any improvement in 
total nitrogen uptake from the system.



Tatei© 9, Hitrotea uptake frost th© syst©« (kg/ha)
Total nitrogen uptake

ment
m*

Trcaiaents ypt© 19 DAP 104 M P 132 BAP

tt 6© 6© ss 30 #» 80 1.55 261
% m  m  si 30/90 m 36 137 246
% ffilfl s ®  ffll-4* 2 row M m 168 2S3
% GG 30 ji 30/90 &a ♦ 4 arms M m 148 227
% 06 30 m 30/90 m  6 m m  M thinned to 4 row at 3© PAS 102 W 250

% 66 30 n 30/90 m *  W m m  M thinned to 6 at 30 PAS dndfurther to 4 at 50 D m 7S 136 204
h 66 60 s 30 «sa * 3 row CP 65 199 27?

% CG 30 55 30/90 cia 6 TOW CP 68 148 2#5
Tf 66 30 x 30/90 cm *► f row C33 thinned to 6 at 30 DAS 66 775 335

% @3 30 * 30/90 m  * $2 row CP thinned to 9 at 30 BASand forthor to 0 at SO PAS 74 793 35S

*11 Maize 30 x 15 -eta 1.34 7.34 134

Tta Gewpea 2© m 10 m 65 68 65
Sfcf mt* 9 18 78
0»(0.05> 29 47 53

ticasiswwwsmi
66 *» Guinea grass fi <•» fiairo CP *» C&wpes
BAS ** Lays after sewing BAP * Day® after planting r-5
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Amur, the sole crops (aaize and aowpea) nitrogen uptake
m® the highest in maize (134 kg/ha) as compared to cowpea 
(65 kg/ha).

2. Phosphorus uptake
The data on phosphorus uptake are given in Table 10 

and tho analysis of variance in Appendix 111.
There ms  m  difference in phosphorus uptake between 

guinea grass planted in normal spacing ( 60 x 30 cm) and in 
paired saws ( 30 x 30/90 cm).

The phosphorus uptake from guinea grass * maixe and 
guinea grass + cawpsa intercropping system were higher compares 
to guinea grass sole cropping,

Tho phosphorus uptake from the systam involving guinea 
grass * maize and guinea grass + cowpea were more or less 
similar.

It was also found that sequential thinning of intercrops 
(both maize and eowpea) did not result in any change in phos
phorus uptake from th© system.

Among the sole crops of maize ana cowpea, phosphorus 
uptake was the highest with aaize (15,37 kg/ha).



Table 10, Phosphorus uptake front tho system (kg/ha)
Treat-* Treatments

Total phosphorus uptake
rantNo* Upto 75 DAP Uprfc© 

104 DAP Upis 132 DAP
*i gs 60 x 30 es 8 24 38
T2 GG 30 8 30/90 S3 5 17 33
TS GG 60 x 30 cm* 2. row & 12 24 38
*4 60 30 x 30/90 ( 3 + 4  row fA 10 25 39
TS GG 30 x 30/90 cst 6 row ft thinned to 4 row at 30 CAS 11 22 35
*6 GG 30 x 30/90 es ♦ S row M thinned feo 6 at 30 DAS and further to 4 at 50 DAS 11 22 32
h GO 60 x 30 sn i* 3 row CP 8 24 43
h GG 30 x 30/90 cm * 6 row CP 10 25 42
h GG 30 x 30/90 em + 9 row CP thinned to 6 at 30 D̂S 10 20 45
ho GS 30 x 30/90 cm *• 12 row CP thinned to 9 at 30 DAS and further to 4 at 50 DAS 11 27 47
T11 Maize 30 x 15 cm 15 15 15
T12 cowpea 20 x 10 cm B © 8

Siam + 1 2 3
0/10.05} 3 6 8

GO -  Guinea grass M ** Maize CP -  Cowpea
Das «- Days after sowing DAP • Lays after planting

<o
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Table 11* Potassium fro® th® syat®® (kg/ha)

Treat- Total potassium uptake

MO. 75 BAP 104 BAP 132 BAP

h SGSO X 30 6b 43 111 13S

T2 @g 3G x m /m  m 28 7? 175

% 06 60 x 30 cm + 2 row » 91 733 773

*4 GO 30 x 30/90 « H  row S 79 136 162

% 00 00 x 30/90 cm v  6 row M thinned to  4 row at 30 BAS S3 123 133

% to  30 k 30/90 eia *■ 8 raw m thinned t-s 6 at 30 M S  and
fu rth e r to  4 a t SO ISAS 70 113 139

% 6S 60 x 3j  CE ♦ 3 rotv Cp 4® 117 158

% <2S 30- % 30/90 e® + 6 row CP 54 120 189
60 30 x 30/90 s® * 9 t<m CP t in n e d  to  6 -at 30 BAS 5? 135 203

t iq m  rn  X 30/90 m  * 12 row CP thinned to  9 at 30 M S  and
fu rth e r to 6 at SO BAS 61 123 17?

% Maize 30 x 15 06 93 93 93

T 12 Cowpea 20 x 10 ess 47 47 47

se& t # 72 14
O){0.O5} 26 36 43

6 6  •  Guinea grass 
TAfe -  lays after rotates

»  ~ M a i E ©
£ A P

CP - Cmipea 
Says after planting.



fable 12, Sell organic carbon and total nitrogen after the experiment (t/ha)

T r o a V
laent
Mo.

Tre a tm e n ts
S o i l  o r g a n ic  

c a rb o n
S o i l  t o t a l  
n it r o g e n

T i CG 60 j: 30 cm is. re 1 .2 6

h m  30  X 3 0 /9 0  m 1 2 .8 9 1 .3 3

T 3 tx> 60 x 20 « b i -  ?. n a  H 1 1 .1 6 1 .0 2

T 4 0k, 30 x  3 0/90  Co +  4  n m  tt 1 2 .4 2 1 .1 8

T s <36 30 a  3 0/9 0  era •<• 6  ro w  a  th in n e d  t o  4  ra w  a t  30 BAS 1 3 .3 8 1 .1 5

% UC 30 x 3 0/90  am +  8  sow  tt th in n e d  t o  6  a t  SO M s  and
f u r t h e r  t o  4  a t  SO BAS 1 3 . SO 1 .2 3

t 7 QG 00 * 30 cm *  3  rass CP 1 5 .1 2 1 .3 8

h
GG 30 X 3 0/90 o s  +  6  ro w  CP 1 2 .8 4 1 .2 8

h
GO 30 x 30/90 ea  *  9 r o u  CP th in n e d  t o  6  a t  3 0  M S 1 3 ,0 6 1 .4 6

*10
<36 30 x  30/90 0 0 + 1 2  sow  C ?  th in n e d  to  9  a t  3 0  IA S  and 

f u r t h e r  t o  6  a t  SO CAS 1 5 .4 2 1 .6 2

T i t rta ir©  30 x  15 cm 1 3 . t O 1 .2 8

*12 Cowpea 20 x  10  cm 1 3 .0 0 1 .4 4

0 .6 4 4 0 .0 7 2

CO tO .O b ) 1 .8 9 0 .2 1

6 0  -  G uinea  g ra s s  tt -  l ia is s  

CAS -  Days a f t e r  s o w in g .

CP ~  Cowpea

Ol
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Thera were no differences in organic earbon and total 
nitrogen eontents of the soli duo to change in planting 
geometry of base crop.

The post harvest organ!a carbon and total nitrogen 
contents of soil were more or loss same in both Intercropped 
as well as sole cropped plots. But between intercropped 
plots, organic carbon and total nitrogen eontents of soil 
were high in cowpea intercropped plots as compared to maize 
intercropped plots.

Sequential thinning of intercrops did not influence 
the fertility of soil after harvest.

I. Economic of Intercropping
The data on economics are given in Table 13 and the 

analysis of variance in appendix XXX j,.

Tho net return from guinea grass was not affected due 
to change in planting geometry.

The intercropping in guinea grass either with maize or 
cowpea could increase net return so coapaiad to sole cropping, 
intercropping of 2 rows of maize in between normally planted 
guinea grass (60 x 30 cm) resulted In the highest amount of 
net return (T3). Met return obtained from this cropping 
system was similar to that of T4 { guinea grass 30 r 30/90 cm 
4 rows of maize intercropping system). Effect of these two



Taels 13. Ecanosics of Intercropping
Treat— _ Cost of cul- tiv&tion for

Addl.cost 
for Inter—Total Yield of f odder MeanM.Ji Benefit

sentHo* guinea grass
35,

cropping*•'a.
cost of cultivation.

111 MaiTO /Cowpea(t/ha)

BflfcProfit costratio(Mean)

h OS 60 K 30 ® 4938 4030 42.19 - 1390.70 1.281
h. 66 30 * 30/90 SOS mm 4038 33.35 - 814,30 1.165
T3 £fo 60 s SO Css * 2 row M 4938 530 5468 30,73 19.52 3044.98 1.557
T4 S& 30 * 3U/90 Cm * 4 row M 49m 840 5778 34.06 15.54 2438,80 1.422
%
*6

&a 30 i  30/90 cm ♦ 6 row & thinned to 4 sow at 30 DAS 
CsG 30 x 30/90 cm t* 8 row M thinned to 6 at 30 LAS and further to 4 at 50 DAS

4938

4938

1110

1687

6048

6825

ss.m

33.33

14.66

15,08

1835.43

1399.38

1.303 

1.210
% S3 60 X 30 ©a * 3 row CP 4938 397 5335 30.60 14,08 2147.2S 1.403
T8 GG 30 x 30/90 c?i + 6 rsa CP 4938 700 5638 32*63 15.80 2416.02 1.429
T9 e& 30 x 30/90 cat 9 tow CP thinned to 6 at 30 DAS 493$ 897 SS35 33.88 14.21 2088.63 1.359
T1Q yy 30 x 30/90 cm 12 xm CP 

tuxim&d to 9 at 30 D̂S and 
further to 6 at 50 DAS 4933 1400 6338 33.30 14.96 1648.88 1,280

"‘V i Maize 30 x 15 cm 2640 2640 22.98 1958.73 1.741
*ia Cewpea 20 x 10 cm - 2500 2500 - 15.28 558.53 1.222

SRm % 03(0.05) 212.28931.93
O.0630.1S5

bost of guinea grass fô &os Cost of Maire/Cov̂paa fodder «  S .I 'S o /'i 
*  fe.2G0/t GG «  Guinea grassCP -  Cuwpea IDAS -

M »  MaizeDays a f t e r  sovdng.

*VJ
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■stopping #f .sift fggi& i mm A m  m  $m

sltii ilis% tf  gs|t.i#' ijrass .( 30 ss 30/90 cm) # 4*S»s ;®f

s f t t i a  { Y g f >

Ths variations in the- bonofit-cost :tatio i »  to tlm 
treatments war* sim ilar f#  tfeat observed with not returns.
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DISCU3SI0M

An experiment was conducted at the Instructional 
farm attached to the College of Agriculture, Vallayani 
to study the biomass productivity of a forage crop based 
cropping system involving Ca and S4 plant*. The two C4 
plants studied were guinea grass and naira while the only 
C3 plant involved was cowpea. The guinea grass was used 
as the has® crop while aaize and cowpea were used as inter
Craps. The results obtained from th® study are discussed 
in the following sections,

1. Total fresh fadder yield

The data revealed that there vim m  difference in 
fresh feeder yield between guinea grass planted in normal 
planting (CO x 30 ca) and in paired row planting (30 x 3Q/90co) 
This is in agreement with the reports that change in planting 
geometry did not cause any difference in grain yield of ragi 
(Anon 1974} and grain yield of sorghum (sSunaaekharan 1975, 
Gangaprasad Rao 1975 and Singh 1976}. This indicates that 
plant growth was not limited by tha environment resources 
like solar radiation, moisture ana nutrients in the two 
systems of planting. Further, change in planting geometry



might not have caused competition for space between plants.
The results thus Indicate that there is ample scope for 
intercropping in the interspace of guinea grass by suitably 
adjusting planting geometry so as to increase the total 
fodder productivity.

Both under normally planted and paired sow planted 
guinea grass, intercropping with mala® resulted in a con
siderable improvement in the total fodder production, compared 
to guinea grass sole cropping, Guinea grass * raaiza inter
cropping system has given 21 par cant higher yield than 
guinea grass sole crop,, Highest fodder yield of 53.28 i/ha 
(upto 133 BAP) was obtained from Ts (guinea grass 60 * 30cs + 
a rows of oalae)followed by T4(guinea grass 30 x 30/90 cat +
4 rows ol naira}. It may be noted that both the base crap 
as well a# th® intercrop carry out photosynthesis by C4 
mechanism (Gibbe and ta-tek® 1979), They are quick growing 
and efficient users of carbondiaxld®, water and solar energy 
(Curllaopsrd and Paul 1905). Solar energy received in th® 
interspace wap tapped by the intercrop thus avoiding wastage. 
Thus the total productivity of guinea grass * maize system 
was much higher than guinea grass sole crop. This agrees 
with the findings of Strage (1961) who observed that total 
forage yield increased in the intercropping system (maize * 
Cowpea). Villegas (19S6), Bayal gj gj. (1967) and -uthuawamy 
at al (1980) also obtained similar results*
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Intercropping in guinea grass with coupon was also 
beneficial (17 per sent higher) compared to guinea grass 
sole cropping, Cameron (1969) got 3$ par sent inoraased 
■fodder yield in guinea grass ♦ lucorn than in guinea grass 
solo crop Chandiai and Raghavan Pillai (1980) also got higher 
yield fsom guinea grass -*• loguaa intercropping syetea than 
fro® sole guinea grass ayeteo, But in the present study 
the beneficial effect was observed only ift paired row 
planted guinea grass and not in normally planted guinea grass. 
Among the guinea grass + cowpea intercropping syctea, the 
hijheat yield of 43,43 %/ha was obtained from Tg(guinea grass 
30 k 30/90 ca t 0 rows of eawpea). It may be noted that 
the intercrop eowpaa follows Cg photosynihetie pathway with 
slow growth rate (Csrlleopaxd and Paul 1985), It could tap 
Considerable amount of sola* energy received in the inter
space resulting in an augmentation of the total fodder pro
duction compared to guinea grass sole cropping, i'lffssence 
an the performance of cewpea between guinea grass grows in 
paired row system and normal sow system might bo due to 
difference in competition factor.

It was found th»t at 7S CAP, total fodder production 
from guinea grass maize cropping system was higher compared 
to guinea grass + eowpeo. Though there was a slight redu
ction in base crop yield due to intercrops, there is definite
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advantage due to intercropping in terms of total tsiomass 
production. As tha sowing ®? intercrops coincides with tha 
planting cl guinea grass slips* corapea being twlny and 
spreading crop, tends to smoothes toe slips to such an 
extent as to bring down guinea grass yield, aihile follow
ing intercropping it appears that raising of intercrops 
after establishment of base crop, m y  1 to 2 weeks after 
planting of base crop decrease tha yield reduction oS 
guinea grass. Vikraman Nair ot si 1982 got 50.3 per cent 
reduction is the yield in guinea grass when intercropped with 
eowpas, feat toe total forage yield from the system was ease, 
besults of th® present study also agree with the above 
findings.

It m s  ales interesting to not® that the cumulative 
total fodder yields as on 404 and 133 CAP from guinea grass + 
Mize and guinea grass + cowpea were similar. The initial 
difference in fodder yield observed at TS DA? between the 
to© intercropping systems m n  be attributed ta their aiffe» 
rente in carbon fixing mechanism and the rota of photo* 
respiration between to® intercrops, field advantage m s  
definitely with the cropping system involving a 
grass system than with and e3 gross system. But the 
gap in the production of guinea grass + sowpea cropping system 
observed In the initial stag© was compensated in th® later



stags® by boosting the base crop yield in subsequent cuts, 
as evidenced by the data ca the guinea grass yield obtained 
in the 2nd and 3rd cut presented in Table 4. Yields of anjan 
grass in subsequent cuts wore higher in cowpea intercropped 
plots compared to the yield obtained from pure crop of anjan 
Qtoca ac reported by Chauhan g£ gi (1981). The result of 
the present study is also in accordance with the above 
reports.

increased production of guinea grass in cowpea 
intercropped plots can bo attributed -to the complementary 
effect of leguminous plant by way of nitrogen fixation,
Shon coKpoa intercropping he® increased tbs base crop yield 
(in the 3nd and 3rd cut) there was depression in production 
ef base crop due to males intercropping (Table 4). Chendini 
and Ragbavao Pillai (1980) have also got a similar increase 
in fodder yield from fcne system by growing stylesanthes or 
cowpea as intercrops in guinea grass than fro* sole crop of 
guinea grass. Similar trend la guinea grass + stylosanthos 
and guinea grass * cowpea are earlier reported (Anon 197S and 
1978), Kith the above findings we can confirm that inter
cropping with mwizc/cowpea is beneficial in terms of fresh 
fodder yield as compared to sols crops.

Contrary to the expectation, taoxs *03 no improvement 
in the total fodder production due to sequential thinning.
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It may be noted that fertiliser application was limited 
to the recommendation of the base crop. Further tha soil 
»as low in fertility (Table 1).

In tha present study no additional fertilizers were 
given to the intercrops. The intention was to study the 
marginal production of fodder by intercropping and sequen
tial thinning from guinea grass environment without adding 
any nutrients. As the soil was inherently lew in fertility 
both ih® base crop and intercrop suffered sovera oospeti- 
tion and could not perform bettor. It seems that had this 
experiment been conducted in different nutrient regimes to 
study the fodder production by sequential thinning the 
results would have been different.

Of the sale crops of maize and eewpea the performance 
of maize was best producing 22.92 t/ha in 75 days register
ing the highest per day productivity (306.4 kg/day) compared 
to Cowpea. This observation is in agreement with the reports 
of Carlleopard and Paul in 1985 that C4 plants are highly 
productive due to their chloroplaat dimorphism abundancy 
shloroplast and negligible photo respiration Compered to 
C3 plants. From the results and discussions presented in 
the foregoing sections the following conclusion can be drawn.
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(1) Planting geometry does not influence the guinea grass
yield and guinea gras® «aa be planted tithes In normal
row ( 40 x 30 cm) or in paired row (30 x 30/90 cm) 
without any reduction in the yield.

(2) Both anise and cowpea are suitable intercrops in 
guinea grass.

(3) Among guinea grass based cropping systems tested guinea 
grass in normal row (60 x 30 eta) * & rows of maira (T3) 
or guinea grass in paired row (30 « 30/90 ea) + 4 rows 
miss (T̂ 3 or guinea grass in paired row (30 % 30/90 cm) 
+ 6 rows of eowpea i7&) can be rocoaaandod as efficient 
cropping systems in terms of fresh fodder yield.

(4) sequential thinning of intercrops (maize and eswpea)
did not enhance the biomass productivity of the guinea
gross based cropping system when the fertilizer appli
cation was limited to the requirement of guinea grass 
alone,

(b) of the sole crops of maise and eowpea, the biomass 
productivity was the highest with muizo.



2. Land Equivalant Ratio
The LSi oi guinea grass * aalso intercropping 

system was higher than guinea grass + ccswpea intercropping 
system. The fodder production from the guinea grass *• matre 
Intercropping system was comparatively higher than that of 
guinea grass * cowpsa intercropping system and hence the 
L'Cii,

3. fatal dry.fodder yield

The trend la dry fodder yield under different cropping 
systems was similar to that observed In fresh fodder yield.
The data revealed that dry fodder yields obtained from guinea 
grass in normal row planting {60 * 30 tm) and paired row 
planting (30 x 30/go e») wars similar.

The results indicate that there was tremendous improve
ment in dry fodder productivity of guinea grass eased intar- 
cropping system involving maize and eowpea. On an average 
guinea grass * maize intercropping produced 19 per cent more 
dry fodder yield compared to guinea grass sola crapping at 
132 DAP, similarly guinea grass -r oowpea produced 12 per 
cent aete dry fodder yield compared to guinea grass sale 
cropping. Krishnaraj (1976) also got similar increase in dry 
fodder yield from guinea grass * eowpea intercropping system
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compared to sole crop of guinea grass. Chandini and 
Haghavan Plllai (1980) and. Raghavan Pillai (1936) have 
also confirmed the above findings that dry fodder yield 
of guinea grass Increased due to intercropping with 
lagwinous plant. The xesmlts of the present study also 
agree with the above findings drawn. Highest dry fodder 
yield of ta.34 4/ha ( as on 132 CAP) was obtained from 
the system I3 (guinea grass normal planting 60 k 30 cm +
3 rows of raaira) followed by t4 (guinea grass paired row 
30 x 30/90 ca 4 rows of maize).

As in 132 CAP it uas found that tn® performance of 
guinea grass + maize ana guinea grass * sowpea Intercropping 
aystsm was more or Isas similar In terms of dry fodder yield.

The total dry fodder yiold from the cropping system 
did not change due to intorerops. Among sole crops, mors 
dry fodder yield was produced by maize than cowpea.

The possible reason already explained under fresh 
fodder yield holds good for the observed trend in dry fodder 
yield also.
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repartee that guinea grass + styiosanthes intercropping 
increased the ieaf-ete* ratio froo 1.93 to 2.03 agreeing 
with result® of tbs present study.

*>• Jalai>BEaM&-X&sM
Change in planting geometry did not change the protein

yield from guinea grass. It may be noted that there was no 
difference in the fresh fodder yield (Table 2 ) dry fodder 
yield (Table 3) as ’.soli as the nitrogen content of plants 
due to change In planting geometry and hence the protein 
yield.

There was oonsidaraola improvement in tno protein 
yield due to intercropping compared to sole cropping. 
stallst Increase in protein yiala due to legume inter
cropping over sole cropping of fodder grass has been 
reported by fatal jg£ jJ, (1S68) in guinea grass »• lucern, 
dsiBhnaraj (1976) in guinea grass + eowpsa and guinea grass + 
stylossntbes, Chandinl ana Saghavsn Plllaf (1980) in guinea 
gsags * cowpaa, ttaghavan filial (1986) In guinea grass * 
stylosanthes and Ji5nx.hU8v.aay (1980) In raalro * cowpea,

when estimated at 75 DAP, guinea grass + maize inter
cropping produced sore amount of protein compared to guinea 
grass + eowpea. This v»a® mainly due to their differential

mailto:5i@JJ.iyr
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la fan# 4 ’m»$9A0 ftprl was
in iMMfaf' fitii #f fti#t p p  ■*»# Awl «wl| ^fiiiliii,'
fitis $M$$i ’$!$$&%Ifitts #a«.ist $$%&$&&#$ ii ■ .
Wm m i l  km m  ®fim% of mltmum  fixa tio n  to eowpsa.*

.'"•;';-'y.



Fiei e TOTAL PROTEIN VIELD FROM THE INTERCROPPING) STSTEM

□ S\St & U 1M E A  S\RA5 S M - Ma i z e C F .  COWPEA

2250

2100. 

1 9 5 0 .  

1800 . 

1 6 5 0 .  

1 5 0 0 -  

I3S0

9(200 -

io s o

J  9 0 0  Ul
. 7 5 0

eoo-

450-
f
0  3 0 o  H

1 5 0 -

2205

»STB

454

536

1

3
§

*
£o
o
n
Xo

<S*5

I42J
495

Ml

II?

2 8 S

t+
o>
ow
xo
to

fS64
521

4 0 4

547

tft

:Jo ?

»» o + F
£ qu to
o u
p
«  z
IB <

1273
4 2 3

3 9 1

164

g f l o  
° a00 W fl|

£ < *  o <# +Spp 
B a ofu u u> 
o 5 ?2 as- o> ?s “ a-
5 « o
i|J <£ *5

U
3
8
4

eo
8
X

s

1 8 4 4

1T73 T94
734

595 624

40 a l
A k  A  3 x  X X X

X *  X * X X X X

X X XX x  x *  X

x a *  x X X X »

x  X X X X « X X

3 8 4 400
«. X X M

X » X » X A. x  x

x  x. »  x X.X XX

X X X X x  x  x x

a
u
n

ti
4-
Eo

J [
M
X

s
*
<5

2 0 9 2

9 9 6

680

4 S O

2
2  n
T *
8 *s«2Lro «
5 So 9 
&) <x
<5 o

74S

BIT

3 7 S

5 3 ™U n < 3 o A
! S «
T  « <
£ p «O r o C pA dl

■o-OX Q
K S 
$ * 
p  
1 4

i

§: «c



Cl

This is very clear evident from the data on nitrogen 
content of soil after the harvest of the crop under 
cowpea intercropping, as a result total fodder yield 
and protein yield from guinea grass + cowpea was increased, 
on an average, there was 24 per cent increase in protein 
yield in guinea grass + cowpea intercropping system 
compared to sols cropping. Contrary to the results obtained 
at 75 DAP, total protein yield fsoo guinea grass + maize 
intercropping system showed lower values at 104 and 132 DAP 
Compared to guinea grass sola cropping, while there was 
9 per cent increase in protein yield in guinea jrass 
maize intercropping at 73 BAP cospared to sole cropping, 
it declined by 2 per cent at 104 DAP and 6 par sent at 132 BAP 
It can be seen from Table 4 that guinea grass yield (2nd 
and 3rd cut) from maize intercropped plots was decreased 
causing depression effect on has® crop. Though this did 
not decrease the fresh fedder yield it has affected the 
fodder quality in terms of total protein yield.

taquential thinning of intercrops (maize and cowpea) 
did not result in any improvement on total protein yield
fra® the system. It may be noted that the sequential thinning 
of intercrops did not change the total fodder yield from 
the cropping system and the possible season has already been
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Under the intercropping system* the effect of eowpea 
and mite to check weed growth was nare os less similar, 
hawesrer, a tendency of Increased occurrence of e»eds in 
maize intercropped plots were observed. This may be due 
to the difference in ground coverage by canopy between 
the maize and ewapea.

Sequent!el thinning of intercrops also did not 
influence the weed growth. Between the eel® crops of 
maize and eowpea* weed growth was highest in taalze than in 
cowpea. This may he due te the fact that maize is an 
erect and tail plant while eovspea is twining and covers 
the ground completely.

7. Uptake of nltroaen. phosphorus and Bolassiua

Wanting geometry did not influence the uptake at 
nitrogene phosphorus and potassium (Tables ?,$ and 9} in 
guinea grass. The data on fodder yield in Table 2 and 3 
explain this. Further* there was not much difference in 
the contents of nitrogen* phosphorus and potassium in 
guinea gross due to change in planting geometry.

Intercropping of guinea grass with mats® and compea 
resulted in considerable increase in the uptake of nitro
gen, phosphorus and potassium compared to sole cropping.
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Patel jrjj (1968) reported that contents of nitrogen and 
phosphorus of fodder obtained from guinea grass lueem 
intercropping was significantly higher than that from 
guinea grass sola prop. Similar increase in nitrogen 
content by 10-19 par cent in setaxia + desaodiua inter
cropping than aetaria sole crop was reported by Thairu 
(1972). Cnandini and Raghavan PiUai £1980) also reported 
that stylosanthes growing in the interspace of guinea 
grass has increased the nitrogen and phosphorus contents 
of intercropping system than solo crop of guinea grass.
The result of the present study also agrees with the 
above findings, the data presented in Tables 2 and 3 
revealed that thsro was sorted inessaas in tha fresh as 
wall as dry fodder yield due to the intercropping compared 
to sole cropping.

«mong the intercropping systems, uptake of nitrogen 
and potassium froa tha soil was highest from cropping system 
involving guinea grass ♦ malre at 79 O&p, But potassium 
uptake was not affected due to intercropping at this stags.

»h«n estimated at 104 BftP (coinciding with 2nd cut of 
guinea grass) there was not much difference in nitrogen,
phosphorus and potassium uptake between tbs maiss and cowpoa 
Intercropping system, But when estimated at 132 DaJ* (coin
ciding with 3rd cut of guinea grass), guinea grass * cospsa
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intercropping system has removed higher amounts of 
nitrogen, phosphorus and potassium compared to guinea 
grass + maize syet«s. The higher nitrogen and potassium 
uptake at ?$ CAP between guinea grass •*• mix* and guinea 
grass + oowpea cropping systems can he attributed to 
their differential efficiency of biomass productivity 
between C4 * C4 and C4 +■ fc3 intercropping system. At 
132 CAP, though their was not much difference in biomass 
productivity of -4 and C4 and C4 + C3 production systems, 
tha percentage of contents of nitrogen., phosphorus and 
potassium were more in fodder obtained from guinea grass + 
civ.sp.ia (C4 •* Cs) intercropping systea. Thus guinea grass + 
cowpea intercropping system removed more amounts of nitro~ 
gen, phosphorus ai» potassium then guinea grass + osizo 
intercropping tyetaa at this stage.

sequential thinning of intercrop did not result any 
change in nitrogen and potassium uptake in the cropping 
system. Total fodder production was not affected by sequen
tial thinning as explained by the data presented in Tables 3
and 3.

between sole orop3 of maira and cowpea, nitrogen, 
phosphorus and potassium uptake was highest in C4 plant 
(maize) compared to C3 plant (cowpea). This can be attri
buted to differences in the rate of photosynthesis, crop
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drouth rat® and biosas® productivity between Cg and C4 
plants.

after tha experiment

The organic carbon and total nitrogen contents of soil 
ivors not affected due t® change in planting geometry. But 
there was a decline in soil fertility in terms of organic 
carbon and total nitrogen due to guinea grass sole cropping 
(Table 12} as cor .pared to pre-experimantal soil nutrient 
status (Table 1),

Intercropping with maize and cowpea did not cause any 
considerable improvement in soil fertility compared to sola 
cropping of guine agrass. But between the two intercropping 
systems (guinea grass + ®aiae and guinea grass -s cowpea) 
there was improvement in soil fertility due to eoupea inter
cropping. Singh and Singh (1969), Sherman (19??) and 
faillurd (1g??) have obtained similar increase in organic 
car eon and total nltroyen in grass legume plots than pure 
grass plots, Chandini and Haghavan filial (1980) observed 
Increase in total nitrogen and available phosphorus contents 
of soil in plots with guinea grass + styXoaarcfchss than pure 
plots of guinea grass, Uaghavan filial (1986) confirmed the 
above findings in guinea grass + stylosanthes and setaria 
grass f styiosanthes. The results of the present study also 
agree with the aoove findings.
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It was further observed that while there was decline 
in organic carbon and total nitrogen contents of soil in 
maize Intercropped plots* there was an Improvement in soil 
fertility of cowpoa intercropped plots. This trend was 
observed in plots of sole crops between miss and cowpea.
Hair gt gj, (i«?3) reported that available nitrogen and 
organic carbon contents of soil was slightly improved by 
glowing cowpea. By growing eoopoa in coconut garden* 
organic carbon Content of soil was improved from 0.8 por cent 
to 0,7 p m  cent (Baaanagovsda 1981}, Mercy (1981) got decline 
in total nitrogen content of soil by growing fodder maize.
The above findings also agree with the results of the present 
study. The effect of leguminous crops like cowpea to enrich 
the soil by nitrogen fixation is well known, Maize being a 
quick growing plant and heavy feeder of nutrients the soil 
depletion was higner.

Sequential thinning of intercrops (maize and cowpea) 
did not influence the post harvest soil fertility.

Based on protein yield and post harvest soil fertility 
it can he concluded that guinea grass * cowpea (C4 + C3) 
intercropping system are more suitable than guinea grass * 
maize (C^ -t- G4} intercropping system.
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Set income was not affaetad due to change in 
planting geometry, intercropping with maize or cowpea 
increased net Income compared to guinea gross sola cropping. 
KrlsftnaraJ (1979) reported that guinea grass * cowpea
intercropping was ssaze economical than guinea grass sole 
cropping, Chandini and Raghavan Filial (1980) reported 
that guinea grass + stylosanthse intercropping system was 
found profitable then guinea grass sola crop agraoing with 
the results of tha present study.

Among the intercropping systame, the hi#Jesi cost-, 
benefit ratio (1,057.) and net income (£s.3094/ha) nere 
obtained from cropping system involving 2 rows of maize 
planted in between normal row of guinea grass ( 60 x 30 cm) 
(Is) and the net return obtained from this cropping system 
was similar to that of %  (guinea grass paired row 30 s 30/90c
♦ 4 rows of maize and Tg (guinea grass paired row 30 k 30/90 e
* 6 rows of cowpea). It may be noted that fodder production 
from these cropping systoss were also wore or loss the same 
(Table 2).

Sequential thinning of intercrops of maize and eowjsoa 
did net change tho net income from the cropping system.
Total fodder production due to sequential thinning also 
remained unchanged. Between the sole crops of maize and
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cowpoa, coet-benefit .satis (1.74) and net return were the 
highest with aalso (E5.t9SS/ha). This can be attributed to 
the difference in fodder production between maize and eowpaa. 
From the resuits end discussion presented so far, the 
following conclusion can be draw.

among the guinea grass based cropping systems tested,
Ts (guinea grass M  * 30 as t 2 sows m  mim), T^Cguinea 
grass 30 * 30/90 s b + 4 rows of maize)and Tg (guinea grass 
30 x 30/90 cm + 6 rows of cowpea) are the most efficient 
and economic cropping systems, Aaang the three, TgCguinea 
grass 30 x 30/90 eo + 6 rows of cowpea) can be identified 
ss the best as it can also increased tha protein yield and 
improve the fertility status of tha soil in addition to its 
ability to produce higher amounts of fodder.

g g & M U d m ^ E j m &
the study indicates the scop® for increasing biomass 

productivity of a forage crop based crops ing system by the 
paired row pleating and intercropping. Sequential thinning 
of intercrops in tha present study did not result any improve
ment in the total fodder production when nutrient supply was 
limited to the requirement of base crop alone. Therefore, 
it is suggested that further worfc may be initiated in this 
line involving paired row pleating of bass crop, sequential 
thinning of Intercrops and varying levels of nutrients.



SUMMARY
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s w a m t

An investigation *as earned out at the Instructional 
f«*rm attached to the College of Agriculture, Vellayani 
during 1987 to study the biomass productivity of guinea 
grass based crapping system involving C3 and plants.
These were 12 treatments involving normal (60 x 30 cm} 
and paired row ( 30 x 30/90 ca) planted guinea grass, sole 
exops of maize and cowpea and different raws of maize and 
cowpea as intercrops in the interspace of guinea grass 
with and without sequential thinning. The experiment was 
laid out in Randomised Block design with three replications. 
The results of the study are summarised belows-

1. Change In planting geometry from normal (60 x 30 ca) 
to paired row (30 x 30/30 cn) did not alter the 
fresh and dry fodder yiald of guinea grass.

2. Intercropping in guinea grass with maize and 
cowpea Increased total fresh and dry fodder yield 
and net returns compared to guinea grass sale 
cropping,

8, Among guinea gross based cropping systems tested, 
the following are found to be efficient and 
economic cropping system.
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(a) 2 sows of ®a£z® grown in the interspace of 
normal row (SO x 30 cm) planted guinea grass,

(b) 4 rows of maize grown In tha interspace of 
paired row ( 30 » 30/90 ca) planted guinea grass.

(e) 6 rows of cowpea grown in the interspace of 
paired row ( 30 x 30/90 cm) planted guinea 
grass.

4, Sesth maize and cowpea were found suitable as 
intercrops in guinea grass to increase the total 
fodder production.

5, sequential thinning of intercrops (maize and 
cowpea) did not increase the total fodder production 
in guinea grass based cropping system when nutrient 
supply was limited to the requirement of base crop. 
The loaf«ste® ratio and protein yield of tha fodder, 
incidence of weed, nutrient uptake (Nitrogen, Phos- 
pixmis and Potassium), post harvest soil fertility 
and net income were remained unaffected due to 
sequential thinning of tha intercrops of maize and 
cowpea.

6, Of the two sole crops maize and cowpea, saaise 
was found to be the best in terms of fodder yield, 
protein yield and net income. The uptake of nutrients
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(Nitrogen, Phosphorus and Potassium) and incidence 
of weeds were more with maize than with cowpea.
But leaf-sten ratio of fodder was higher with cowpea 
than i.ith maize. The post harvest soil fertility 
status was improved in plots with cowpea whereas 
the effect of maize was to decrease the fertility 
status of the soil.

7. a change in planting geometry of guinea grass 
did not effect the loaf-stern ratio and the protein 
yield of fodder, nutrient uptake (bitrogon, phos
phorus and potassium) by the plant, incidence of 
weeds and post harvest sail fertility. Mat income 
from guinea grass was also not affected by '{ i 
changing the planting geometry,

6, The leaf-stem ratio of fodder was influenced by 
intercropping and the leaf-stem ratio of fodder 
obtained from guinea grass + cowpea Intercropping
was higher as compared to guinea grass * males 
intercropping,

9, Intercropping in guinea grass increased the 
total protein yield and guinea grass * cowpea inter
cropping yielded greater quantity of protein from 
fodder. It was observed that cropping system involving 
6 rows of cowpea grown in the interspace of paired
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sow (30 x 30/90 cm) planted guinea grass was the
best in terras of quantity and quality of the fodder.

10. Intercropping to guinea grass with maize and 
cowpea decreased the incidence of weeds and increased
the nutrients uptake. Among the intercropping systems, 
nitrogen* phosphorus and potassium raooval was the 
highest in guinea grass + cowpsa when compared to 
guinea grass + maize intercropping system,

11, Thera was improvement to the post harvest soil 
fertility due to guinea grass + cowpea intercropping 
as compared to guinea grass + *aisa intercropping 
system.
Taking into consideration the total fodder productions 

fodder quality, post harvest sail fertility and economies, 
it can b® construed to at a guinea grass based cropping 
system involving six rows of cowpea grown as the intercrop 
to the paired row planted guinea grass (30 x 30/90 cm) is 
ideal. In other sajsds a forage crop bessd cropping system 
involving a C4 grass + 03 legumo would he more appropriate.

mailto:f@rtil.iif
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AK'BKBEC I
tissather data >!urir:g erop period ( 23 to 44th standard Bateorological seek)
Period Mainfail (am) Tesiecrature (°c) Relative

" S 5 H S -  EIS53T

June 18 — 24 15.6 30.88 24.63 77
» 26 -  July 1 65.7 30.29 24.42 79

July 2 - 8 7.6 30,81 23.® 77
■ 9 - 1 5 4.3 30.93 24.27 79
• 16-22 0.8 31.64 24.71 74
» 23 -  36 - 32.02 24.87 71
« 30 -  Aug.S 33.2 31.32 24.22 79

Aug. 6 —12 - 31.00 23.82 73
* 13 .  19 126.9 29.37 22.87 83
* 20-26 84.1 29.90 22.97 84
" 27 -  Sept. 2 27.1 _ 30.26 24.00 66

Sept.3 -  9 - 31.27 24.20 81
• 10 -  16 6.5 32.39 24,83 79
” 17- 23 71.8 30.80 23.88 72
» 24-30 47.7 30.70 23.® 62

Oct. 1 - 7 114.8 30.75 23.57 79
■ 8 - 1 4 45.2 31.00 24.09 82
* 15-21 55.6 30.46 24,00 83
” 22- 28 30.5 30.19 24,50 83
* 29 -  Bssv.4 06.2 30.71 23.81 83



A p p & m m  u  a
abstract of analysis of variance fox total fresh fodder yield, total dry fodder yield
and total protein yield from the system.

Mean sum of square
Source df.......................................... — ..  ..............

Total fresh fodder yield Total dry fodder yield Total protein yield
fro® the 9y*te®(t/Jia) fro® the system ft/faa) fro® the system (kg/ha)

At 
75 JJAP

At
104 DAP

At
132 imp

At
75 DAI-

At
104 M ?

At
132 DAP

At
75 DAP

At
104 DAP At

132 13$
e# #* ## «e •» ■#• ** «*

Block a 44.000 153.576 144.064 2.419 14.805 15.641 53206 345707 862062«# *a «* #» »* ■*# ** ** **
Treatment 11 60*240 124.789 385.334 7.673 11*360 32.348 80392 132026 672898

Error 22 4*104 7.372 12.246 0.460 1.113 1.679 11520 35946 41229

ATPEHDXX U  b
Abstract of analysts of variant® for ieaf»st*tB ratio, need dry mlcjfrt and nitrogen uptake 
fro® the system*

«,r r-Tr^rrrr-

Source df “Leaf SIS rSI© ’ \ii5S'"Srf illrogen uptake lie® W& system
.................................. -.... ikfl/hal.... ....

S  "IS X£
75 IMP 104 DAP 132 BAP

1,Xt,,,1‘ ,I,r"T TM"'  ,l 
3 (SAP 6 imp

At ' 
75 mP

At
104 DA?

At
- 132 IMP

Block 2 0.020 0.038 0.041 612,184 93.771 1648 ** " 4$ S10523 16786
Treatment 11 & <f ## •&#*0.577 0.457 0.573 3010.525** 718.652®*" 1968 3227**" 19196
Error 22 0,030 0.018 0.015 381.384 166.282 294 760 968

** Significant at level * Significant at SK» level



u x  a
Afestr&st ©f analysis ©f variance for g&osphoruc ar»d potassium uptake fro® th© system*
Soil organic e&rhmj atsd soil total nitrogen after th® ©3*p®ri»©at,

S o u r c e

U ® a n  a i m  o f  s^iuare

if Phospnorus uptake fra® the system (kg/h&J P ota ssiu m agt&k© from  the system {k g /h a }

awOwt.f«»ii*orry anWMWa1*'. nrlrmniCT*
Block a 43*244"'" 343,702'"485.012'$M£ ## # *■Ireotswafc 11 19*739 @&*364 405*786 “
teor 22 3.162 77,1?? *9.821

1 0 8 8
7278
246

4422«
2 0 9 4
4 m

** SOS?
sTta'"
646

75 PAP 704 PAP 132 B«P 70 PAP 104 CAP 132 PAP

Sell organic 
carkoa after 
after expert sent (t/lsa)

3 3 , 3 ? 3
5,723'
1.245

Soil total 
n i t r o g e n  
after expert 
mmt (t/na)

0.355
0,076
0.016

m.

m p m m m  iix fe
Abstract of analysis #£ vart*nc# of let profit and Benefit cost rati# fro© the syst®a

S o u r c e

B l o c k

t r e a t m e n t
£»©r

M o a n  s u e s  © £  s q u a r e

Met profit Pens#it cost rati©

1817000 0 , 1 7 4 9

11
22

274272?
735181

0 , 0 7 9 9 9
0,07792

we»Ww#*8Siyw8r

** Significant at 1}i level 
* Significant at S$ levsI
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Aft .Investigation was it  the CtlSegt t f
Agriculture* V@iiayaftl during t® rtftiy the W^mm 
productivity of guinea grits fessei ‘ftttpfiftf tfste® iftfftlm 
ing 03 ani C4. plant©* flit intercrops were a grass malz& 
and a legumewcoiaqpgf* The intercrops were grown in 
iiftfteftt. $$$$ w|tt». ani without tlilwilftf # the
tSftftlntnt was laid -Out in ft&ndotBised flock ftssxgn with 
ilitft# replications* f i tm  feaftestlftg §idm®m grass
was allowed to ffi»# without gt&s&pfg f̂t interctope. total 
biomass yields ,upio third out of. guiitt# 'grass were subjected 
t@ ©valuation*-. fte  Abstract of tli,e Study 4s fftjssinted 
follows**

• ' '%. 'Change In Planting geeiaefry of guinea .ffaes fth»
mvtml f i t  % 3© m } t® paired mw (3© ft tft/il- sal 

. ■ iid  . s o t  s a f e s  s p y  e t t s n g i  i n  the f o l d © #  y i e M  a n d  ■ 

quality*. ■

'• t* intercropping sulista i f  as# -with aaift# and eewpee- 
' increased the total fodder yield and preteift yield 
.- tempered to pifie# .sirmsit set© troppiftf y . ■

• '. S*. aair© .4 C4 jrstis and towpea a. .ieitpf# mw« fe«s#
to 'ftt tftitabi# Intercrops is  guinea #rais f a C4 

f mm} t# ‘ increase the total tedder end 
protein yield compared to f»|it®»- 'grigs eel#



Sequential thinning of intercrops (maise and 
cowpea) did not increase the total fodder produ
ction from guinea grass based cropping system 
when nutrient supply was limited to tho require
ment of has© crop.
Among the guinea grass based cropping system 
tested the following three are found to be 
efficient and economic.
(a) Two sows of maize as intercrop grown in the 

interspace of normally planted (60 x 30cm) 
guinea grass.

(b) Four rows of maiae as intercrop grown in the 
interspace of paired row ( 3Q x 30/90 cm) 
planted guinea grass.

(c) Six rows of cowpea as intercrop grown in the 
interspace of paired row ( 30 a 30/90 cm) 
planted guinea grass.

Considering th® fodder production, fodder quality, 
post harvest, soil fertility and net income a 
forage based cropping system involving six rows 
of cowpea grown in the interspace of paired row 
(30 x 30/90 ca) planted guinea grass would be 
the ideal. In other words a forage crop based 
cropping system involving a grass + Cg legume 

would be the best.


