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INTRODUCTION



INER JEUCTION

The dzy roughage requirement for the 3.4% million
livestock in Kerala is estimated to be 50,00 lakh tonmnos,
but, the production at present is only 33.50 lakh fonnes
{Anon. , 1984}, This ovidently highlights the need to
evolve new technology ond betier management prastices fou
incrpased fodder production. Fodder crops like guinea
grass, paize, cowpea which ave popular in the State differ
in their ability to fiz ¢arbondioxide, in their productivity
and gualily. This is mainly because these fodder cgops
follow different photosynthotic pathways., Cuinea grass
and maize, two important fodder erops of the country cagry
out photosynthesis by following G, ~ dicarboxylic acid
pathway (Gibbs and Latzke 1979) and as such their growih
rate iy slso high. The ¢rop growth rate of maize is
raported to be 50 - 54 g/m2/ d {fvans, 19%6). Lsguminous
fodder crops like covpea ¢azyy out pholosynthesis following
a Uy = photosynthetlc pathway (Mott., 1981}, They ave
photorespiving and slow gyowing and thus theix biomass
productivity is also less compared to G, plant. The crop
orowlh vate of legumes is peported to pe 20 ~ 39 g/m"‘/d
which is far less %than C, plants (Carlleopazd and Paul 1963},
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Fodder cultivation through interdropping is belng
¢consddered as an excellent straiegy 4o boosit the fodder
produstion of the gounitry. Paired row planting 48 ona of
the ways of agcompsdating full population of 2 base grop
and creebing loterspace wide enough ‘o accommodaty one
or more Tows of Lotererops (Falandappan, 1985).

Maintonance of high initial population of imtercrops
foliowed by sequential thinning is thought to be 3 bettes
strategy to incredee the oneygy bharvesting from & evopping
system and thus the toial blomass prodiction from a forage
crop hesed eropping systom. Intercrops differ 4n thelr
abllity to perform undes differomt planting geometry of
base erop {ieswani and Ndunguru, 1980).

push effort nave beon made by seientdisis in the past
to ovaluate the bilomass proguctivily of fodder crops in
selid planting 38 well 28 in intercropping situstions.
un the contrary little effort huve been made o evaluate
the total blomsss productivity of s forage crop besed creppln
systénm involving sequential thinning of intexezops grown
in the interepage of the base erep with diffevent planting
geomety., Similarly infommation an the totsl bilomass
productivitly of a forpage cpop based cropping sysiem with
gifferent Tow arrangemond snd intercrops laveiving 03 and
Cy plants, is also meagre.



under the circumstances sn experiment was conducted

in the Instructional farm attached to the College of Agrim

calturo, Vellayoni with the following objeciives.

1.
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To compare the perfosmance of gulnes grass wundew
different planting geonoiry.

To study the totel blomsss productlivilty of G, grass
bagud eropping system through intersropping with G,
and 64 plants.

To evaluate the suilablility of fodder maixe (Cgz) and
fodder cowpea (Ca) as intexcrops in a persnnisl gurass.

To study the feasibility of maintenance of higher
initial population followed by sequentlial thinning
an the total biomass productivity of a grass based

gropping systen.

To study the«conomics of produrilon of a forage exop
based eropping Bystsm Invelving Gy ond Gy plants.
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LEVIZY OF LITERATIDNE

seientilic offorts heve beon made in the past %o
evaluate tho production petentisl of fodder creps like
guinea grass, maize and ¢oapes under different agro~
slimatic situctions. A prief roview of work done on
theby srops to ovaluats thelr profustion potential,
nubrient romoval and fodder guality vhen grown in sole

and Intereropping situationg 18 presented in this section,

1. Poxformance of ouinea orsss in solo ergoping

Guinea grass when grown at the Collsge of Agriculiure,
VYellayeni a5 a sole erop, sould producs 8.37 t/ha of green
fodder and 1.82 t/ha of gry foddew frow a single sul
{rrishnaraj, 1976). OChandinl and Raghavon Pillal (1930)
reportes that guinea grass produced 8.74, 11.91 and 5,16 4/ba
of green fodder from the Jet,2nd and 2md cut resposiively.
The corresponding dey foddor ylelds wore 1.78, 1,92 and
1.4 %/ha. 34 was sise reporbad thit yulnea grass varlety
takuenii wheon grown in tho same set up could produce as
much as 46 tonnes of fxosh fodder and 15 tha of dry fodder
in 3 eubs (Anon,, 1983), Naghavan Pillai (1986) reperied
that guines grass produged 7.55 t/ha of dyy fodder from

thres culs.



The lesfsisiem ratie of guines gress was reported to

vange from 2,35 to 2.59 asccoxding to Chandini (1980).

domide gt al (1969) reported thst crude protein
content of guines grass decreased with advancement of
age, According te Krishpavaj (1976) guinea gress ylelding
8423 % of fresh fodder yield could produce 195.5 kg/ha of
erude proteiny In a similar study Chendini and Raghavan
Pillai (1980 obtained 277.5 kg/ha of crude protein from
a ¢rop yielding 25,8 t/ha of fresh fodder in 3 cuts.

A erop yielding 7.55 t of dry fodder per hectare
removed 100 kg nitrogen, 17 kg phosphorus and 112 kg

potassiua from the soil (Raghaven Pillai, 1986).

When gulnea grass was grewn for one year, a rise in
total nitrogen of soil from 1086 kg/na to 1216 ko/ha was
neticed hy'&riaﬁnarag (1976} . |
| 5imilarly ilmprevement in Mitrxogen content of soil

due to continuous growing of forage grass was repoxted by
white et a) (1976} in Ausiralia.

FTiwana osnd Purl (1976) while comparing different
fodder varieties found that variety African $all produced
highest yleld of 24.1 t/ha of green fodder. Fodder produs
ction with fodder maize increased with increase in plant



density {Leshem snd Yermke, 1981), Hut the sane varlety

African tall st Vellavand teuld produce only 0.2 % of
green fodder and 2.5 t/he of dry foddey {Anam, 1988},
Same variety produced 22,26 t/ha at silk srtage in

Mahurashbre according to Sawant snd ghenvilkar (1085).

Leafy stem retio of fodder malze wories with age of
the czop (Morey, 1981). Actording te her leafisten ratios
of fodder siaize wawe 14.4, 9.9 and 2,0 respeaiively at
20th, uth daye aftor sowdng and at hazvest. A maizo srop
vielding 2.2 t/ha of foddor produced 812 kg of crude
protein (Morey, 1981},

Glogov (19569) and Mercy {1984) reporind that nitrogen,
phospherys and potesslug contents of the plont decreased
with ago of ihe cxop. ghan and Zende {1978) repevied that
. phosphorus uptakte by fodder meize incressed emsiderably

with the age of the crep. iHitrogen, phosphorus and potassiu
uptake in maize were 65.9, 6.1 and 47.% kgfhe respestively
fron 4 cvep yielding 20,2 %/ha of fresh fodder (Nevey, 1981).
She alge reported that the okal nifrogen content of soil
decreased considerably by growing a fodder crop of maize
though not significanily.



3. Performance of cowpes in sole eropping

Green fodder yield of faodder cowpea waries with
varieties and renges from 11.%8 to 23.7% t/ha and the
corresponding dry matter yield ranges from 1.82 to 5,03 t/ha
{Hawargaonkar et a} 1980}, According to Ramanagowda (1981)
Cowpea variety C-152 preduced 32.42 t/ha of fresh fodder
{7.3 t/ha of dry fodder with protein cantent of 16.54%).

The crude protein content of fadder cowpes was
reported to be 17.4% {helwani and Kumaxr 1969). Weather
{1969) reported that crude protein of cowpea varied with
varieties and it ranged from 16.3 to 26,10, Ramapagowda
{1981) reported that fodder cowpez yialding 20,5 $/ha of
fresh fodder conteined 502.9 ko/he of protein and has
removed 140,03 kg/ha of nitrogen, 8.766 kg/ha of phosphorus
and 151.5 kg/ha of potassium from soil.

The post harvest soil fertility in terms of organic
carbon (total nitrogen) was lopraved due to growing of

fodder cowpea {Kair gt ol 1973 and Jemenagowda,1981).
4, ct of 14} gt fodder S

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



planting geomedry 4ld not cause any differonce in grain
yiedd of vagl {Anon., 1974} and graln yield of sorghum
{Gangeprasad Rao, 197% and Singh, 1976},

Pajred row planting of erup facilitstes growing of
intorcTaps very wuch singe ihe spage avoilable in between
pales is moce than thav avazlable in solld stand (Palani-
appan, 1985).
£ LEfa %

947 Ezeshfgdden m

Imercrepping of Luceyn {edicang sativa) with napler
grass {Penniselun purpuceun) reduced the fresh fodder yield
of napier gress compared 5 & sole erop of mapier {Villegas,

T1996) «  According to Strangs {1961), intewcropping of
legume with fodder maize resultod in the decline of maize
yield, but toial foddexr yield from malze + legume intolw
erpoping system weg hicher. Simllor beneficial effcet of
maize + legune inwmrom;mg on total fouder yield wasg
roported by Deval gt al (1967} and Muthuswamy gt al (1980).

Intercropying of lucers In guines grass increased
frosh fodder yield by 36 (Cameron, 1969}, Similar bonge
fivial effocts of gulnea grass + lucemn over gulnea grass
gole erop wepe reporied by vhitney and Rencnirze {1967} fzom
australia end by Grof and laxding {1970} from Lucensland,



Experiments conducted at the College of Agriculture,
Vellayani {Anom., 1975} zevealed that interecropping
stylossnthes in guinea grass increased the total fodder
yield compared to gulnea grass sole cropping. CGulnea
grass + stylosanthes intercropping produced a total fresh
fodder yield 22.% t/ha while guinea grass sole cropping
resulted in a production of 19.7 t/ha of fresh fodder
yield.

Experiments conducied st the Caollege of Agriculture,
Yellayani €rom 1971 %o 1978 (Andn., 1978) sonclusively
proved the superisrity of guinea grass + cowpea interw
cropping in terms of fresh fodder yileld compared to sole
eyopping of guinda grass and cowpea. Similar beneflcial
effects on total fodder production was reported by Chandini
and Haghavan Pillai (1980) in guines grass + legume inter-
sropping and ﬁhanmugaﬁuﬁﬁara@.é?ﬁaﬁ} in napier grass + lucen
intercropping. |
Pe2e Dry fodder yield

Teakls (1954) reported that growing a single row lucer
in betvieen rows of green panic (Panloum paximum var,
trichoglume) resulted in the production af 33 t/ha of dry
matier compared to 18.4 t/ha in sole crop of green panic,
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Similar increass in ' total dry fodder yleld dus %o
legume intexsropping was reported by Chauhan gk al {1967)
in anjan grass and Patel et al (1968) in guinea grass.

Rrishnaraj (1976) reported that guinea grass + cowpes
intercropping produced total dry fodder yield of 10.8 t/ha
agatnst 8.3 t/ha in guineaz grass gole cropping in B cuts,
Similax increase in dry matter yleld due to guinea grass +
legume intercruppin: was reporied by Chandini and Raghavan
Piliat {1980) and Raghavan Pillai {1986).

The beneficial effects of anijan grass + cowpoa intorw
cropping over anjan grass sole eXopping in terms of dry
fodder yleld was roported by Chavhan gt al 1981, They
further repoxrted that the yields ¢f snjen grass in subse=
guent cuts were hijzher in cowpes intertxopiped plots compared
to the yield obtained from purs ¢rop of anjan grass,

548 Leaf-sicn ratio

Intercropping coupea with guinea grass dic not change
the leafwsten ratio of the foddew {Krishnaral, 1976 and
Uhondind and Raghaven Pillai, 1980). 3But Saghavan Piilaid
(1986} reporhed that guiner ¢rass + sivicsenthes intertroppw
ing inecreased the leafestom zatic from 1.93 to 2,03.
okt (196%1) repoxted that Cqy plants heve higher leafesten
ratio than C, plants.
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Bed Protein yiold

The protein eontent of the fodder ohbtained from
green panle + lucern intercrapping syslem was higher thap
that oblained frem pure crop of greem panie (Panicun paximun
var. irichoolume) {(Teakle, 1954), Similazrly, protedn yield
of fodder obtained from waise + sevbean Anterczepping
systen was higher than thet obtained from sele orep of
maize (Ipeakozhiyen and Nikitomko, 1959). Patel gf al
{1968} roporied that protein contens of fodder obtained
from guinea gzass ¥+ lucern igtercropping was highey than

that abtalned from guinea grass sole eropping.

Hrishnaza] {1976} reporited thet the protein yield
{rom the grass—légume association depends on the fype of
legume involved. He has estimeted the proieln yvield from
gulnea grass + towpea, guinea grass + stylosamthes and
guinea grass scle crop ang reporied that proteln vield
from these three systems were respestively 1400, 1061 and
934 ngfha. Similar beneficial offects of grasselegume
agsoeiation over sole cropplng in preodein production werze
reporbed by Chandini and Reghaven PAlisi {1980) and
Chandind_gf al (1982). Superiority of maize + logume intere
czopoing over maize sole etopping in prolein yield was
roperted by Muthusvamy gt al (1920},



8,5 Nutrient resoval

Patel gt al {1968) reported thot nitrogen and
phosphorus contents of fodder obtained from guinea grass +
lucern intercropping was hijher than that from guinea grass
sole erop. Hitroyen content of fodder obiained from setaria
desmodium intercxopping was 10-13 per cent higher than thot
from setaria sele crop {Thairu, 1972). The nitrsgen and
phosphorus contents of fodder obtained from guinea grass +
stylosanthes intercroppling were hijher than that from
guineagress sole crops. Chavhan gt al,{1981) observed
increased nitrogen uptake in intercrapping system involving
anjen grass + Cowpea compared to anjan grass sele crop.
acgording to Raghavan Pillal (1986) uptske of nitrogen,
phosphorus and potasszium from guinea grass + stylosanthes
was more than that from guinea grass sole cropping.

5.6 Soil fertility

ielsted (1954) reported that intercropping legume in
majze has increased the srganic matter content of the soil.
Similar increase in arganic matter status of s9il by grasse
legume intereroppiny was reported by Mandal (1954); Daysl
et a3l (1967) and >ingh and Chatterjee (1968). Impravement
in soil fertility in terms of soil organic carbon and
total nitrogen due %o grass + legume intercropping has been
reported by Singh eno Singh (196%), Sherman (1977),
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Gillamd (1977}, Chanuini and Raghavan Pillai (1980) end
Kaghavan Pillal {1988),

bW Leonomics

Iveahinm @k 21 (1969) resoried that intersvopping of
cowpea with napier grass was moro profitable tham rapier
sole ¢ropping, Similarly maize + spybean intercropping was
found to be more cconomical than malze sole erep {(Jagannathen,
1972). The profits of B.4,820/=ha  In goinea grass + cowpea
intercropping over guinod grass sole crop {Krishmexaj gt al
1979) znd the prefit of 5.4,478/=ha in guinea grass + stylo~
santhes interarapping over guinea grass sele crop {Chondipd
and daghavan Fillai, 1980) worco re.eried from the Collegs of

Agriculture, Vellayani, i

The reviow of litdrature on the performonce of fodder
crops presented in the forcgoing sections cleariy meveals
that the fodder crops guinea grass, maize and cowpes perfomm
well in the Stete of Kerala., ¥rom the review prasented
abova, guines grass + legune intorcropping was beller im
terns of fodder produckion, protein yicld, post hoxvest soll
fertility and net income compaxed o sele cropplng of gress.



MATERIALS AND METHODS



MATERIALS AND METHODS

The present investigation was undertaken with a
view to find out the suitability of fodder maize and
fodder cowpea 8s intercrops in a guinea grass based
¢ropping system for inereasing biomass productiviity.
The materials used and methods adopted are detailed
below,

#perimental site

The experiment was condusted at the Imstruetional
farm attached %o the College of Agriculture, Vellayani.
Spil

The soil of experimental site is of rad loam coming
under the gxder Alfiscl, Data on the physico-chemlcal
propexties of soil are given in Table 1.

Seagon and climate

The experiment was started in the month of June and
continued upto Nevember 1987. The meteorclogical data
for the above peripd are presented in Fig.] and Appendix I.
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?ﬁiﬁ is the ﬁ%iﬁéﬁ?ﬁl @aga crop of %n@ @kﬁ&?&m@ﬂtu
% ds @m&ugk& zesisbant, perennial &ﬂﬁ well relished by
all categories of livestock. #Avorage green fodder proe
, "%fﬁﬂ {anon., 1983), Slips were
ghtained from the Dist Wﬁﬁ% Livestogk Parm, Kodeppanalkunnu.

dugtion in Kerala is 53049

V?ﬁﬁ varioty a&a@ was Makuenil which is populs® throughout
the State iﬁ%ﬁﬁﬁvg ‘%ﬁfﬁ}w

| 1% 48 5 good fodder ylelding lopums proved %o be
suitable for cultivation in Kevals (Veplmony gt al 1982).
New Era, 8 ﬁﬁwaﬁ ?haﬁ@ﬁiaﬂy?a$§§%y~ﬁf ﬁ@ﬁ@@ﬁu@ﬁ@ used for
£30m 20.30 /ha
3@&%&%@%&31 %%:%}. Seeds W@f@ %hﬁa&ﬂﬁé £ﬁ@m the Distriet
&%wa@%@@& Farm, ﬁ@ﬁ%@gﬁﬁ&&%ﬂ@ﬂa Spads wers fosted for

v%ﬁ% @K@ﬁ?&m%ﬁ

, Average fodder yﬁ.@;%sﬁ ranged

viaai&i%y and wore found o gﬁv& @2 pey cent germination,

e

Gowpes 'was gEOWR

a5 interczop in the interrow space of
%%%%ﬁﬁm% 

3¢ maize (Zea

Zga mays Liows)

It 45 3 good 3&1@%@ Qrap, highly nutritiocus and.
palatable with an average yleld of 30-35 t/has It can be
fed to satile ot eny stage of growth and iﬁ m%i£ relished
by livestosk. Africon tall a high yielding ﬁﬁﬁﬁ@w:@aiﬁe




variety which is rocommended for fodder cultivation in the
State (Anon., 1985) has been chosen for the study. The
sdeds had P6 per sent gewminatilon.

Experinantal detalls

The experiment consfsted of 12 trezbtnments with 3
poplications. The detalls of the troatments are given
below. Fox the convenienge in prescntation the &gop guinea
grass is abbrevisted as G&6 in tho treatment details givewm
below,

T4 = Guinoa grass sole grop nozmal planting of 60 1 30 ¢m
T2 - Guines grass scle orop paired row plentiang ef 30x30/
‘1‘3 w GO ab 60 x 30 om % 2 rows of malze and no thinning.

T, - GG 8t 3G % 30/90 om + 4 rows of maize and no thinnim

T, - 5 ot 80 x 30/90 ¢m ¢ 6 rows of maize initially
and yeduced t0 4 ab LU Da,

Ty = GG at 30 % 30/90 ea + 8 rows of maize inttially

and reduced to O fows at 30 DS and furthsy

roduced 1o 4 pows al 50 DAS,
in -~ G 8t 60 % 30om + 3 rows of cowpsa and no thimning.
Ty - G0 at 30 % WS90 cn + 6 rows of coupea and no thinnd

1"9 - &3 at 30 % 30790 em + © vows of gowpen initlally
and zeduced to & abt 30 DAS,

TW - GG ot 30 % 30/90 om 4 12 rows of cowpei initislly
and reduced to 9 vows at 30 DAS and further reduced
4o & vows at SO DAS,

Tyq = ralze gole crop ot 30 % 19 om

1‘12 ~ Sowpea gole orop ot 20 x 0 en



The populsiion of gulnea grass waes kespt dongtant in
treatmonts Iy to ‘.‘iwa The intre row specing of maize
was aloo kepd constent (19 ow) In all the troatments
invelving meize. Sinilaply the intrs row specing of cowpea
was kept as 10 oo uniformly in all the freatments involving
Gowpea.

Lesioan and Lavoud

Number of replications - 3
Humbaz of tyestments w32
Total nasber of plots - 36
£lat size
Gross plot size w F,2 % 3.0
et plot size w6 x 24 m
sordar now w Jne tow of plants was leofd as

border row all around the plel.
Letails of sulvivation

The euperimenial azoa was dug trice, stuboles wore
romoved, clods were crushed aid levelling was done befors
laying the beds of sizp 7.2 % 3.0 m.

Hanuzing

A uniform basal dose of 10 t/ha of faym yord manure
{containing D.40% by .30 Py0, and G275 K0 on dry welght
basis) was applied and well incorporsied into the beds
duzring the final preparation of the field.
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Eerfalizer apulication

A uniform dose of M, P40, and K0 vecommended to
guinea grass (2000050 kglha) was given to all the plots.
The N, B2y, ang KO contents of the fertllizers used
were as followsse

dmmonivm sulphate ~ 20,5 (N)
Suporphasphate single = s (Pe0z)
sriave of potash - G (Kg0)

Mo additional fertilizers were supplied for the
intorczops, Phosphorus snd pelassium were applied entively
as basal. Mitrogen wos applied in two ogual splits after
tre first {69 LaP) and segond ewt (104 DAY} of guinsa grass.

pgtnod of slanbang

Sid slumps were upreoted and young healthy slips
with roots were separated for planting, The spacings
followed were &% per the 4rsatments amd planting was done
on L4nimlVET,

Xgupea

The seeds weve sown in rows ip the interspats of
pusned grass st the rote of two seeds per hele immediately
after planting guinea grass to asintain the number of rows

as pes Lrentmont.
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The seods wore sown in zows at the rate of two
sesds per hole in the Indezapace of guinca grass immediately
after planting guinea grass to waintain the nunber of rows
&9 per troatment.

Gap £11iing
Gap £illing wag done uniformly inm all srops on the

sevapth day afies sowing o ensure uniform stand.
glont protection
Thexe wag no serious incidence of pests and discases

and honce ne plant protection seapurss were takon.

Izzisabion

One light izrdigation was glven immedistely after
sowing. subsequently light irrigotions were given on
altewnate days during dry spells,
Ihinning

Sequential thivning of intercrops ware done ag pev
treatuent and ine guantity of fresh fodder added to the
total biomass of the syslem, wos retorded.

Hazrvest
The €inal hexvest of cowpes wos done at 58 DAS and
what of maize was done on 75 BA%, The first, second and

thind subs of gulrea grass were ta'.én respectively at D,



104 and 132 deys afcer plenting, After harvesiing the
intercrops {Malze and cowpea) quines grass was allowed
to grow alene without raising intercrops.

Observatlons recorded
1. Vepetative choragters

1.1 Total frash fodder yield from the gystam

sresh fodder yields of both base crop and intercrops
from net avoa wers rocorded immedistely after harvest,
Green fodder yields of both base and inlererops in each
plot weze added to get total {reosh fodder yield fyom the
system. In the treatments where thinning ef intercrops
was followed, tuantities of fresh fodder harvested at 30
and 30 -5 were alsp added to this. Total fresh feddew
yield was galculated ot three slages nemely, 75, 104 and
132 AP, coinelding with findl hurvest of malze and dnd
and 3xd cuts of guinea grass respeciively.

1.2 Land Bguivalent Ratio (LER)

LN was caloulated using the formulse 25 suggested
by Chatterise and melii {1982).
Yield invintezcrapping system

Sole owop yiold

LER =



o

)
[av]

1.3 Total dey fodder yiels from the systom

Fresh weight and doy welght of guinea grass, maize
and cowpea samples were recurded und moisture poresntege
was eshimated, Using the data on the molsture per cent
and fresh weight, the doy malter yield was worked oud,

fizy fodder yields pf bolh baso and intererops in
aach plot were added to get tetal dyry fodder vield frow
the system. In the treatments whexe thinnding of intere
erops was followed, quantities of dry fodder visld hagvested
at 30 and 50 DAS were alse added to this, Total dry foddey
yviolds woeze eolguladed at thres stages namely, 75, 104 and
132 DAP golnciding with {inal h.rvest of modze and 2nd
and 3rd cubs of guinea grass respectively.

144 Leaf stem ratic

The plont samples laken 40 zeoaxnd the dry matier prow
dugtion wore separatod invo leaf mna shem weloked and the
ratio wis calsulated for both buse and intergrops.

2. Ingidence of weeds
2,1 wepd doy welght

weeds collscted from 1 X 1 m erea of the net plet were
oven dried at 80 £ 5% w111 a constant waight was sblained,
Dry woight of weed was reCopdsed at 3 wooks and 6 weeks
after planting.



3. Wuality charueteristics
3.9 Protein yield from the system

The total nitvogen contents of the samples
eollected at different stages were determingd by modified
micro Kjeldahl method {Jackson, 1967} and srude protedn
wug galoudaled by multiplying the nitrogen content by the
Ffactor 6.2% {Simpson gt al 1965), The crude protein yield
was caleulated by muliiplying the crude protein content
by dry matter yield.

Protein yields of both bade and intercreps in zach
plot woere separately worksd out and added to get the total
protein yield from the sysiem. In the trealmenis where
thimming of interecrops wes followed protein yield harvesitod
at 30 end DO LAS wers also added 4o this, Total protein
yield from the sygtem wes Calculated at three stages namely
75, 104 and 182 DA2,

4o Hutrient uptake
4,1 Uptakte of nitrogen by crops

From the nitrogen gontont of samples and dry matter
vield nitrogen uptake by crops was caleulsted. Nitzegen upbals
of both base and intoyerans in cach plat was added to get
toial nitrogen uptake frem the systems In the treatments whers
thinning of intergrops was fellowed; nitzoven uptake at 30
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and 50 D~S wers separately worked out and also added to this.
Total nltrogen uptske from the system was caloulated at
three stuges, namely 75, 104 and 132 DAP,

4,2 Uptake of phosphorus by crops

Fhosphorus content of samples were estimated followe
ing the procedure suggested by Jacksen {1967}. From the
phosphorus contont of samples and doy matter yleld, phosphorus
uptake by crops was calculoated. Fhosphoyus uptake of both
base and intercreps in =ach plot was added to get total
phosphorus uptake from the system. In the treatments where
thinning of interstrops was followed, phoephorus upiake at
30 and 50 DS were separately worked out and alse added to
this. Tnis hes been done at three wtages namely 75, 104
and 132 DaP.

4.3 uJptake of potassivm by crops

Potassium contents of sample were estimated follewin:
the procacure suggested by Jackson (1967), From the potassiw
content of sanples and dry matier yleld potassium uptake was
calculated, Potassium uptske of both base and intercrops in
each plot was adoed to get the total poiassius uptake from
the system, In the trealmenits where thinning of intsrcrops
was followed, potassium uptake at 30 and 50 DuS were separate.
worked out ane also added to this, This has been done at thre
stages, namely 75, 104 and 132 DAP.



S04} camples spllested before and after the
oRperiment were analysed for total nitrogen and organin
carbon {Jacksong 1967).

6. Egunomics

Beonomics of production of foddor was casleulated
with the following sssumptions.
s Gost of cultivation for guines grage @ B.4,0368/= ha,
{based on cost of culiivativn arrived at the instrus

tional foym attached to the College of Agriculiurs,

Vellayani).
2, Agditional cost for intercyoppang (for troatments
Ty to Tegle
51 - Nil
Ty = Mi)
Ty - %,330/= ha
Ta = 5,840 /w ha
Tg - 8.1, 110/« ha
Tg w B5,%,887/= ha
Ty - 5,397/ ha
Ty = 15700 /m ha
Ty - 55,897/ ha
T4 - 504,400/~ ha
T4q w Ba2,540/m ha {total vost of sultivation)

T4a - 52,560/~ ha ( 2 8 )




Prices of fresh fodder
{i) @Guinea grass « 1,950/ tonne  (Sale price followed
(34) Malze » By200/ 4 - % the Distried

e e i Livestock Fazm,
(421) Cowpes © =200/ % Kedanpanakunn)

Benefit-gost ratio of each system was alse worked out,

sbatistieal analysis

The data collocted woze analysed statistically by
applying the technique of analysis of vaviance for Randomised
Blogk Design {Snedecos and Gschvan, 1967) and signifieanse
was tested by 1P testy o |
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RESULTS

The exporimental date wore subjected to statistieal
analysis to bring out the trestment differenges. Hesulls
obtained from the study sre presenied below.

Dats on total fresh fodder yleld recorded st 75, 104
and 182 DAP ave prysented in Table 2 and Figures 3 and 4 and
thelr analysds of vaplance in Appendiz IX a,

The rosults revealed that there wag no difference in
frosh fedder yield botwgon normslly planted { 60 x 30 ém) and
paized vow planted { 30 x 30/90 ¢m) guinea grass,

Intercropping of melige in the intergpace of gulnes
grags both undeyr normal 8s well as paived vow planting

zosulted In & considervable improvement in t6tal biomass proe
ale txopping of %ﬁiﬁﬁﬁ-%ﬁasg? giﬁ%i%ﬁ&y
growing of cowpea in the intorspace of paived Fou plantod

30 » 40/ ‘ .

%ﬁﬁmﬂﬂ%siﬁ{%@@&3 %§@&%&&.@&@%ﬁ@ﬁ%ﬁi@? when compared to

@ﬁ&fﬁ@ﬁwﬁ%&?&ﬁ%ﬁf%@ 5

guinea grass {
sole croppings This trend wes observed ot all stages viz,
78, 904 and 132 AR

90 ¢m) also resulted in greater




Table 2,

Total fresh fodder yield from the system

|
|
|

Fresh fodder vield (t/va)

#er day produstion({hg/iny

Treate
Treatmonts
ment AL At At - |
No. 75 DAP 104 DAP 182 pap 7O PAP 104 DAP 432 DAT
—
T, 6 60 % v om 13,61 2849 42,19 181,46 270,67 319,62 ‘
T, GG 30 & J0/90 on 11.02 25.02 38,35 146,93 240,58 290,53
Iy G 50 2 30 om ¢ 2 Tow B 24,52 37.33 S0 25 326,93 358,04 380,68
T4 GG 33 x 300U on + 4 row M 22,64 36,40 49,60 201.87 300,00 375,76
Ty GG 30 x 30/30 om + 6 row ¢ thinned to
4 zrow at 30 LAS 22,44 34,48 47,67 260,20 331.54 361,14
Ty &5 30 x 30/90 cm + B row & thinned to 6
at 30 U&S and further to 4 at 80 DAS 24,04 38,76 48,41 320,53 343,85 366,74
'X‘.] Gz 60 % 30 cm + 3 row CP 15,20 25,40 44,68 202,67 282.69 338.48
?8 O 30 % 30/90 ¢n * & pow OF 17.56 32,45 48,43 234,13 312.02 366,89
Tg G5 30 % 30/90 on + 9 zow CF thinned %o 6
at 30 Dus 17,98 32,31 43,08 230,72 310,67 364,32
%40 GG B0 x 30/90 om + 12 yow OF thinned to 9
at 30 baS and fuxther to & at 20 DAS 18438 31.94 48,26 244,80 307,12 365,61
T4 #aize J0 % 15 em 22,58 22,98 22,98 306,40
T,‘Z Cowpes 20 2 10 ¢ 15,28 15,28 15428 203,72
samd ToA7 156 202
&0 (0.08) 343 4460 .03
&G »Guinea grass M - Malze CF = Cowpea o
45 - Doys aftor sowing DAP = Days after planting o
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Among tne cropping systems tested the blomass produe
ctivity was highest in tho system involving guinea grass +
waize { at 75 DAP) compared o pulnes grass + cowpea, But
at 104 and 4132 DAP, the total dry fodder yield from *guinea
grass + paize’ and Yulpea grass + cowpes® Intercropping
systems wore similar. The resulls inulicete that the effget
of both meize and cowpea { as inderecveps) in guines grass
are similar on teital fooder produsdlen, hesulis further
reveeled that both maize and cowpsa are suitablo intercrops
in guinna grass,.

Iv was alsa found thaet seguential thinning of interorops
(Bolh malze and cowpea) did not resull in merxkedly improving

the total fresh fedder proauction from the sysiem.

Anong the sole crops (maize and cowpea) fresh fodder
yiedd from mulze was the highest (22,98 t/ha) as compared to
cowpea {15.20 $/hal.

Be Land cguivalent ratis {LER)
The data on LER are given in Teble 5.

Among the cxopping systems tested, total LER was
highest in guinea grass + maize intercropping system than

guinea grass 4+ cowpea intorgropping sysiame



Table 3., Total dry fodder yielsd from the systiem

Total dry {odder yield
{t/ha)

Per day production

(kg/day)
;zggtm Treatuents
o At AL At 75 104 432
i 75 DAP 104 DAP 432 BAP  DAP DAP Das
I.s GG 80 % 30 cm 253& 60?7 130?6 310‘?3 6?3:@@ @3.@3
Tg 65 30 x 30/90 em 1. 07 Go 04 $,60 22450 48,46  TR.,73
T3 G S0 W em+ 2 rowl .82 Q.47 13.54 TE.00 91,06 102.58
33; GO 30 % 30790 em + 4 row 5463 B.74 12.38 61.73 84,04 956,06
Ty GG 30 x 30/90 em + 6 vow it thinned to 4 Tow
gt 30 bas & Th 719@ 99 09? &2.80 76,83 96.68
T, €6 30 x 30/90 om ¢ 8 row M thinned To & at
8”3 Das and fﬂr‘thf}}: t.o 4 at 50 Das @wﬁg 7.&6 T@.Qﬁ 61 0{}6 73-65 83018
?? GG 80 o 20 em + 2 row OP 1.97 GeT7 10,50 26,26 58,48 79,85
I GG 30 x 80/90 cm + & vow CP 2,97 6,07 10.88 28,93 58,36 B2.42
T, 66 30 x 30/90 em + 9 vow CP thinned to 6 at ,
30 DAS 2437 B 47 12,92 31.60 62,2% 9%1.82
Tqo ©& 30 x 30/90 em + 12 row CP thinned to 9 at
30 Uad ang further to 6 at B0 DAS 2.56 6,89 F2.5% 34,13 66,25 94,77
Ti% Jalze 30 x 15 em 5,89 5.85 5.85 78,00
Tqﬁ Gouwpea 20 2 10 ¢em 1.94 1.94 1.94 25,86
ohim & 0039 0.60 G748
CB {0.058) 115 1.79 219
| 66 =Guinea grass i = Haize CF = Coupea =
Dl = Days after sowing DAP = Days ofter planting.




Table 4, Fresh foddeg zield and dry foddex

and 2zd cut of guinea grass (3/ha

¥1e1d at ist, 2Znd

Fresh fodder yield

Dry foddor yield

ment Treatuwents

Yo, st 2nd 3pd Tatal st 2nd 3rd  Total
'51 GG 60 % 30 em 13,611 14,537 14,048 42,19 2.38 4,39 4,19 10,96
Ty &8 30 % 30/90 em 21,016 13,947 12,383 38.35% 1.67 3.37 4,56 9,60
Ty GiE 60 % 30 em + 2 now M 5,000 12,808 92,917 0,73 Q.51 3.62 4,07 B420
Ty GG 3U X 30/90 em + 4 row B T.009 13,765 13,195 34.06 .02 4,11 3,94 8.07
Ty G0 30 % 30/90 om + 6 yow i T.778 12,037 15,994 33.04 083 Ba28 3.98 8.09

T G 30 x 30/90 ¢ v B row i§

h thinned to 6 at 30 DAS and
further to 4 at 50 LAS 8,796 11.883 12.654 233,83 140 8.08 3,32 7.80
Ty GG 6D % 30 em + 3 zow O 1.1 14,198 15.2798 W60 0,15 3.680 4,73 8,68
Ig GG 30 % 30/90 om + 6 zow &P 1750 44,802 18,978 32,63 0.18 3.50 4.81 8,89

T, 66 30 %36//20 o + 9 row GP
thinned to & at 30 Bas 3,766 14,352 19,766 33.38 Do BU 4.10 5,65  10.25

Tye 6 30 % 30/90cm + 12 zow CP

4thaoned to 8 ab 30 DAS and
further to 6 at 50 DAS 3,308 13,580 16,312 33,33 .53 4,33 5,62 10.48

G0 w oulnes grass 8§ o~ Ralze CP « Cowpea

TAS

« Days after sowing

DAP = Days after planting

e



Table 5, Land Eguivalent Hatio (LER) and Land Equivalent comefficient (LEC)
indicating the yicld adventages of guinea grass + maize / cowpea

intereropping system.

Yield kg/ha

LER Total
Frodt~ Troatments LER LEC
o ca Intere €6  Intor=
BYon | CIop |
‘gzi ‘ﬁ& 6@ K ?A}Q ﬁm ‘330’61 o ‘h@f} - qa% ‘iam
?g 868G 30 » 3@{9& i1 11.02 3 ‘2.%39 - 1.00 ?QGGQ
‘i‘s &G 60 ¥ 30cm 4 2 row B .00 19,52 3,37 (.85 Fe22 3,315
%‘4 L5 30 2 30/90 em + 4 Tow T.90 15.94 D60 0,68 T332 Do B30
‘3.'5 G35 30 % 30/90 oo + 6 row H thinned
t0 4 row at 30 DasS Te78 14,66 D71 Q.64 1.38 G450
Ts GG 30 x 30/90 cm + 8 row & thinned
e 6 af 30 1AS and further f0 4
at S0 DS .80 ?50&8 ’303{} ﬁe&"@ fo% 3,535
’X‘? 6 60 % 30 g3+ 2 row OP 1.%7 14.08 0,08 0,92 F.00 0.074
fi‘% G5 30 » 30/90 cm ¥+ 6 zow CP .76 15,80 0,16 1.08 F.1% D560
T, GG 30 x 30/90 om + 9 row CP thinned
o 6 at 30 oS 3,77 14.2% D.34 0,93 Fe27 Ge310
T4 €6 30 2 30780 oiv + 12 row CF thinned
o 9 at 30 DAS and further to 6 at ‘
50 LAS B.40 14,56 F.3F 0,98 Fo 29 0,304
E"@’i &ﬁ&ia& 3?3 ﬁ ?53‘ m ongg Ed ‘?.ﬁﬁ 1o@ﬁ 1&}{3‘3
Tfm Loupoa 20 % 10 em 15,28 - 1,00 §.00 1.0500
& -« Sulnesa grass 8 o= Balze CP = Coupen o

Ds8 - Days aficr sowing.

%
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G Intal drv fodder yie

The data on the telal dry fodder yield are given in
Tsble 3 apd Flgs. 9 and 6 and the onalysis of varimnce in
Appondin 113,

The total dey foddex yileld from cifferent ¢ropping
sysvoms followed a mowe or loss similar dvend as that of
the tokal Zxesh fodder yleld.

As in the esse of total fresh fouder yield, change in
planting goometry did pot influence the tetal dry fodder
yield from the sysiem,

Intersropping in guines grass with maize was benofi=
sial to increuse the dry fodder yield and plapting 2 rows of
malze in normally plandod guines grass (60%30 em} gave higher
dey matier yield thon sole cropping of guinea grass.

among the various ¢ropping systems, dry metior produ=
etivity wos the highest with the system invelving guinea
grass + malze, thon guinea ¢rass + cowpoa 2% 79 and 104 DAp,
syt wt 132 DAP, tetal doy fodder yield from the gulnea gmsss +
maike and guinea gouss v conpea lnmtergropping systems were
gimilax.

Y waz aloo obsexved that sequeptisl thirming of inderw
orops {both maize and cowpea) did mot result in any vemavkable
joprovement in the total production of dry fodder fyom the
SYBLOM,



Among the sole crops of maize and cowpes dry fodder
yield from malze uss the highest (9.85 t/ha) as comparsd to
cowpsa (1.94 ¢/haj.

L Leafsstenm ratin

The data on lesfesten ratio are given in Table 6 and
the analysis of varience in Appendiss II(b),

Thore was no diffezence in leaf-stem ratis between
guinea grass ralsed in normal plamiing {60 x 30 om) and palred
zow planting (30 % 30/90 em). Bubt intoreropping has albered
the leafwstem patie, While guinea grass + maize intorczopping
dasreased the leafestom ratio, guinea grass + cowpea intole
cropping increagsed it. Highest leafestem zatio of 1.72 was
noticed with Ty, {guinea grass 20 x 30/90 em + 12 rows of
cowpsa, thinned o 9 at 30 LUAS and furitber %o 6 at 50 DAB)
although 1%s offect was on psr with zost of the gulnea grass +
cowpsa intaereropping system tested.

it was alse found tholt seyuentisl thinning of intererops
{both paize and Cowpesa) dig not result in any chango in leafe
atew ratio of fodder from the system.

Betwesn the sole crops (malze and cowpes) malze had the
lowest losfestom ratio (0.27). Coupsa bad a leafestem ratie of
1754



Table 6. Leafwstenm rvatio

Leaf=gten ratio

Treatm
ment Treatments At At Ab
Ko, 75 DAR 408 DAP 132 DAP
T1 GG 60 x 30 om 1.29 1.4% 1.70
T, GG 30 x 30/90 e 137 1,49 1,75
1‘3 GE 69 % 30 om + 2 row M 0094 1019 1.59
T4 GG 30 = 39/98 ¢m 4 vow i 0084 'io19 1072
T5 GG 30 x 30/90 om + O vow B

thinned t0 4 row at 30 baS D85 1.34 1.87
Tg GG 30 % BO/90cm 4 & row M

thinned %e & at 30 DAS

further to 4 at %0 Das 0.96 1,26 165
¥y G 60 x 30em + 3 xow CP 1.49 1.50 1.79
TB €6 30 x 30/90 oo r 6 zow CF 1.54 1,58 1.56
T GG 30 n 39/90 om + 9 zow CF

thinned to 6 at 30 Das 154 4.58 186
g GG 30 % 30/90 em + 12 row OP

thimmed to 9 at 30 DAS and

further to & at %0 DAS 1.72 1.74 1.95
Tﬂ Malze 30 2 15 em Do 27 .27 0.27
T2 Cowpes 20 x 10 em 1D 175 1.78

SEm % 610 0.07 0,07

CD(OQQS) Q29 D23 D21

5« Guinea grass M - Haize CF w Gowpaa

DAS « Liays after sowing DAP « Days after planting
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ks Pzekein vield

Tne data on protein yield 4zs given in Table 7
and Figs., 7 & 8 and the analysis of varismee in Appendix Ii{a),

These wes no difference in proiein yleld between guinea
grass planted in normal planting {60 % 30 cm) and paired row
plambing {30 x 30/96 coj.

The total protein yield w.y highest from the eropping
systan involving suinea gruss + malze at early sbtage {79 DAR),
Byt whon estimated at 132 DAP, it uass found that the total
protein yield was hicheost from the trepping system Involving
guinga grass + Cowpod.

sequentiszl thinning of intercrops {both maize and cowpes)
did not pesult im any improvement in tolal protein yizld from
the syshem,.

Among vhe sole crops of malse and cowpea, protein yleld
from malze was the highest {837 kg/ha) as compared to ecowpea
{403 Lgfha),

¥, deed dry wo

The datz on weed dry weight are presented in Table 8
and the analysis of varlapce in aAppendix L1I b.

iners was no difference &n the incidence of woeds due 3o
shenge in planting geemetxy ¢f the base erop.



Table 7, Total protein yield from the syster {kg/ha)

Troate Total protein yield Per day production {Lkg/Hay) |
nent Treatments i3 s T e -
ﬁ@u 75 ﬁ*&? ﬂg@m‘g pxgg '{%&? 7%!‘? ?ﬂéﬁﬁt’ 132 ﬁ?&%
T, G860 % 30 em 300 1020 1634 4 10 14
T, GG 30 % 30/90 cm 227 702 4535 2 8 12
Ty 5 60 x 30 enm+ 2 pow M 593 1048 1578 8 40 42
Ty GG 30 x 30/90 em + 4 pow I8 404 22 j424 5 9 i1
Ty, GG 30 x 30/90 om + € row i
thinned to 4 row at 30 DAS 639 1043 564 g 10 12
o RIS L
e1 Y] o L& e y .
fupther to 4 at 50 LAS 468 @99 273 6 8 10
Iy GG 60 » 30 cm + 3 row OGP 404 999 1733 & () 13
T, G630 30/90 o + & vow GP 426 1050 1844 & 10 14
I, G630 x 30490 ¢ + 9 row OP ,
thinned to 6 at 30 a8 415 1096 2092 13} 11 16
Yo Ghinncd gﬁlgﬁ 0 s
nnod to 9 at S .
further to & at 50 DA% 460 1205 2205 & 12 17
Teq tialze 30 2 15 em /37 837 837 44
T4y  Coupea 20 % 16 o 403 403 408 7
SEm ¥ 51 100 197
oo {0.08) 182 321 344
[P}
66 - Guines grass M o= Haize CP = Cowpea ~
LAS = Days after sowing DAP  « Doys afier planting
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Table 8., Leed dry weight

Treats weed dry weight {(kg/ha)
ment Troatnents
Koo AL 3 WAP At & wAPR
'.1'.a G360 2 30 em 38,12 40,20
72 GG 30 = 30490 om 58480 53,0%
T3 CG 60 x 30 om + 2 pow M 59,08 26,49
1’4 GG 30 % 30/80 em + 6 vow M 43,36 22.07
Ty G 30 x 30750 em % 6 pow B
thinned to 4 vow &t 30 DA 28.81 17.82

Té GG 30 1 30790 ¢m + 8 row M
thinned to & at 30 DAS and

further Lo 4 at 30 DAS 28,78 14,97
T; €6 60 % 30 em + 3 row CP 46,22 21,60
Ty GG 30 2 30/90 om + 6 cow GP 29.9% 15.20
T, GG 30 % 30/90 ¢m + 9 vow LP

thimed o 6 at 30 DAS 22,07 1.1

Tqo GG 30 % 30/90 em + 12 yow CF
thinngd to 9 at 30 DAS and

further to 6 at B0 Lik 563 T.02
T’l‘l idaize 30 = 45 om 129,55 53,40
T4o Cowpoa 20 % 10 cn 20,45 20,68
Skms 11,27 7.44
C{ 0. 08) 33.07 21.84

G5 » Guinea grdss M - Malze CF = Cowpeca

DA% = days afier sowing DAP » Days after planting
waP » watks after planting
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However, considerable reduction in weed growih was dus
to intercropping with cowpes and malze. The redustion was
proninant with advancement of growth as well as with increase
in the number of Tows of intsrexops in the intercropplng
sysion,

I% was also observed that sequential) thinning of interw
crops (maize end cowpsa) 9id not result any chenge in weed
growth,

The weed growth wes highest in maize fields {sole crop)
compared to towpas filelds,

e Huirient wpkake
1. Nitrogen uptske

The data on nitrogen uwplake are givea in Table $ and

analysis of variance in Appendix II b.

There was no difference in mitrogen uptalie between guine:
grass planted in normal spacing { 60 x 30 cm} and in paired
zow spacing { 30 x 30/90 cm}. The fotal nitrogen wpbake was
highest from the system lnvelving guinea grass + malze at
early stages (75 and 904 DAP). But when sstimated at 132 DAPR,
it was found that todal nitrogen wptake was highest from the
sropeing system involving 'guinea grass + cowpeal.

It was also noted thai seguential thinning of intezoreps
{both meize snd cowpes) did not result in any improvement in
total nitrogen upbake from the system



Table 9, Hitrogen upiake from the system (kofha)

Troate Total nitrogen uptake
pent Irostaents Upto Upto Upto
Mo TS DAY 04 DAP 432 DAP
T, G660 z 20 em 50 155 264
T, GG 30 = 90/90 cm 36 127 246
Ty G 60 R 30 om + 2 zow M G5 168 253
T, GG 30 1 30/9C om + 4 row M &4 148 227
Ty GG 30 x 30/96 en 6 row M thinned to 4 zow at 30 DAS 102 167 250
Tg GG 80 x 30/90 ¢m + B row M thinned to 6 at 30 DAS and
further %o 4 at 50 DAS i 436 204
27 GG 60 % 30 gn + 3 Dow OF 6% 150 27T
Ta GG 30 % 30/90 em + & vow OF &3 168 205
3’9 GG 30 ¥ 30/00 om + $ row CF thinned to & at 30 DAS 66 % 335
Typ GG W2 30/90 cm + 42 zow OP thinned 1o © at 30 1AS
and furthor 4o 6 at D0 IAS T4 193 253
Taq falze 30 x 153 e 134 134 434
”‘a"%,; Gowpoa 26 2 10 oo 65 65 &5
swmi o 15 18
LL{ G 05} 28 47 53
GE » Guines grass ‘ 4 # daize GF - fsﬁwx@

DAS = Lays afier sowing

DAP = Days after planbing

OF



Among the sole cropsimeize and dowpea) nitrogen upteke
was the highest in maize (134 kg/ha) a8 compared o cowpea
{65 kgfhal.

24 Fhosphozus upbake

The data on phosphorus uptake ave given in Table 10
and the analysis of vaziance in Appendix III.

Thore wes no difference in phosphozus uptake bebweon
guinea grags planted in neymal spacing { 60 x 30 omj and ia
prived rows ( 20 x 20/90 cm),

The phosghorus uphake from guinea grass + maize and
guinga ooess + cowpea intersropping system were higher wompare
4o puines prass sole éropping.

The phosphorus uptake from the system invoiving guinca
grass 4 meize and guinea grass + cowpea were nore of less
similazr,

1t was also found thel sequential thinning of intererops
{both molze and cowpea) oid not resuld in any change in phoSe
phozus uptake from the systems

Among the sole crops of maize ena cowpea, phosphorus
uptake was the highost with maize (15.37 kylhel.



Table 10, Fhosphorus uptars from the system (kgfha)

Trnite Total phosphorus uptake
ment Freatments Upto Upto Upts
Ha, T3 DAP 104 DAP 132 DaP
T4 GG 60 % 30 em g 24 38
T, GG 30 % 30/50 em 5 k1) 33
T& 06 60 » 30 em + 2 vow M 12 24 3
T, &G 30 2 30/90 cm v 4 yow ¥ w0 25 32
'l'5 GG 30 % 30490 cm + § row K thinned to 4 zow at 30 DAS ki 22 35
Ty GG 30 x 30/90 em + 8 row i thinned ko & at 30 DAS ong
further to 4 ad 20 LAS "M 22 2
1‘7 &0 A0 x 30 em ¢ 3 Tow OGP 8 24 43
Ty GG 30 X 80790 em + 6 zow CP 10 25 42
T €6 30 % 30/90 om + 9 zow OF thinned to 6 at 30 DnS w0 26 45
Ty G 30 x 3090 em + 12 row CF thinned to ¢ at 30 DAS and
further to 4 at SO DAS 11 27 Li4
Tﬂ Haize 30 x 15 cm 1% 15 15
1'12 Lowpea 20 x 10 om 8 8 g
SEmE 4 2 3
CL2.05) 3 6 &
G0 = Guinea grase 3 = Maive CP « Cowpea
bnS = Days after sowing BAP « Lays after planting
N



3 Polaossium uptaks

The dats on potassion uptalke aré given im Table 14
and the analysis of verianos in Appendiz 118

hange in the planting geemelry did not ause any
change in potatsium ﬁgﬁ&g&_ﬁyfﬁypfa-

The potassium uptake was hichest in tulnes arass 4
mEize intererepping systom compared Yo oulnes ¢ress sole
Sropping or guines gress + cowpes intercropping ot 76 DAR,
Bub gt 182 bap
iﬁ@@iﬁf}ﬁ guines %&%%& + gowpea inteveropping as %ﬁﬁ&aﬁﬁﬁ
to guines aress sole erosving. ?%%'ax%aﬁaim& g@ﬁak@ Teom

s potassium upbake was mors from the systen

“ihe twe inborgrensing systons. i3ﬁia%ﬁw§§%ﬁgﬁkyw-,pkw.w,
ot differ muche

guines grass + cowpes) did m

The potassium uptake was

not affected by sequentlal

sps alsoy

%ﬁiﬁﬁxﬁg of ¢4%@@¥2?

’.fﬁ%%@&ﬁ é;a sple grops of malze anﬁ ﬁﬁ@ﬁﬁag @@i&@%inm

layﬁmaa was the %ﬁ%@&&ﬁ‘%&iﬁ majizes

The aata on the organic ﬁ@%wxn aﬁé ﬁ@%a&;niﬁxagﬂﬁ
ﬁ%aﬁ%ﬁ%,ﬁﬁ ﬁai& are~givﬁﬁ in Table ?2.&nﬁ ﬁh@ Bnalyeis @£
vaziance in Appendix 1ila. |




Table 11. Polgasium uptale from the system (kg/ha)

Treate Total potassium uptake
ment Treatoents pto Upto tipto
Ho, 7S DAP 104 AP 132 DAP
‘523 @660 ¥ 30 ¢m 43 11 135
T, GG 80 x 33790 em 28 Yid 115
Is EG &0 % 30 o+ 2 vow B 24 123 473
T, GG 30 x 20/20 em v 4 row B 79 1326 162
T GG 30 % 30/90 cm + 6 row M thinned to 4 zTow ai 30 BAS 83 123 153
Ty G 35 % 30/90 om + & vow ¥ thinned to 6 at 30 DAY and
furtiier to 4 a2t 50 DAB 70 113 150
‘i‘? 66 80 % 32 cm ¢+ 3 row GP 45 417 18g
I% GG 80 % 30/90 em + 6 row CF bl 126G 189
Tg €G 30 2 30790 om + 9 pow GF thinned to 6 at 30 S 57 135 203
Tio 66 33 % 30490 em + 12 row OF thinned 4o 9 at 30 DA% and
further o 6 g S0 DAS 61 123 k¥as
Ty Maize 30 x 15 om o3 93 o
T4z Cowpea 20 % 10 cp 47 &7 47
5em = 9 12 14
C{0.05) 26 26 43
GG » Guinea grass # - Baize LP =~ Coupesa

AS = Lays after gowing

LaP - Days after planting,



Table 12, S04l orgeni¢ cerbon and total nitrogen after the

sxpariment (t/na)

Trecate S0il erganis  Soil total
gent Treatmonts gazrbon nitrogen
0.
I‘.i GG 60 % 30 om 12,08 1.26
12 GG 30 % 30/90 e 12.89 1.338
Ta Co 60 2 0 a4+ 2 zow B 1.6 1.02
T4 Gl 30 % B0/90 tm v 4 Tow B 12,42 1.48
Ty 4 30 » 30/90 em + 6 row B thinned %0 4 zow st 30 DAS 13,38 1.15
Tg GG 30 x B0/90 ea + 8 row i thinned to 6 at 80 DAS and
further %o 4 at 50 DAS 12.50 1.23
T? 86 ol ¥ 30 om + 3 xow CF 15,12 1.38
T, GG 30 & 30/90 ow + & row P 12.84 4.28
Ig GG 30 % 390 er v ¥ rou CP thinmed fo & st 30 DAS 15,06 H.46
Tyg &6 30 x 30/90 om + 12 row GP thinned to © ai 30 LAS and
further 2o & at 0 LAS 15,42 1,62
Ty wedze 30 % 15 o 13,70 1.28
112 Gowpea 20 % 19 em 15,60 .44
sim & 0,664 0,072
CR{0, 05} 1.89 0.2%
Ol - Guinea grass M = Jlaize CP = Cowpea

Lhb = Days after sowing.

Sb



There wore no differenses in organie carbon and tolal
nitrogen contents of Bthe soil due to¢ chenge in planting
geometry of base srop.

The pest horvest orgenis cazbon and total nitregen
contents of soil were mors or less same in both intercropped
as woll a5 sole oropped plots, But betwsen intsreropped
plots, orgenic garbon and total nitrogen contents of soil
were high in cowpea intevcropped plots as comparcd to maize
imtercropped plots,.

sequential thinning of intocerops did nobt influence
the fertility of soil after hsrvest,

analysis of varianss in appendix III 4,

The not roturn from guinea grass was not affosted due
to change in planting geomelzy.

The intevcropping in guinea grass elther with molize or
sowpes could incroase net retufn as compared to sole cropping.
Intercropping of 2 rous of malze in betiesn noymally planted
guinea grass (60 x 30 em) resulded in the highest amount of
net returp ”3)‘ Net woturn obiained from this cropping
system was similar o that of T, { guilnea grass 30 x 30/90 em
4 rows of moize intererepping system), Effoct of these two



Tacke 13, Economics of Intezcrepping

Troate

Cost of cule Addl,cost Total

Yield of fodder

Mean

Benafit

ment Trewtments tivation for for Inter- cost of Neot cost
Ko guinga grase oropping. oultis Guinea Halszn /  Profit  ratio
. By 3 vation., grass Cowpea {Mezn}
T fihe)  (t/h)
'f1 TG 60 = 30 em 4938 - 4938 42,19 - 1390,70  1.281
Tz GG 30 % 30/90 on 4238 = 4938 28.3% - 844,20 1,165
Ty &6 €6 % 30 e+ 2 yow i 4938 530 5468 30,73 19.52 344,98 1,857
1'4 GG 30 % 3090 em v 4 zow 4 4938 840G 5¥78 34.06 15.%4  2438.80 1.422
Ty GG 30 % 30/90 em + 6 wow &
oW & G i3 o . . .
thinned 4o 4 t 30 DAS 493 4110 6048 35.01 4,66 1835,43 1,303
Tg G 30 % 20/90 oo r 8 row i
ihisned to O at 30 LAS end
furtner %o 4 at 50 LAS 4338 1687 6625 33.33 15,08 1390,38  1.210
Ty B 60 30 en + 3 zow CP 4588 397 5335 30,60 14,08 2147.28 1.403
Ty G630 x 3090 em + & Tew GP 4338 0o 5638 32,63 15,80  2416,02 1.429
Ty €630 x 30/90 om % 9 Tow CP
thinned to 6 at 30 DAS 4338 897 5835 33.88 14,21 2088,.63 1.359
Ty U6 30 x 30/90 en + 12 Tow CP
taanned te 9 at 30 a8 and
further to 6 at 50 LhS 4938 1400 6338 83.30 14,96 1648.88 1.260
Tyqq soize 30 x 15 em - 2640 2640 - 22,98  19585.73 1.741
T'ife‘ Gowupea 20 2 10 - 2500 2500 - 45,268 553,58 1.222
sgm 212,28 0,063
D{0.u) 981.93 0,189
Cost of guinca grass foddsy = K,100/¢ - - Hai
oot of SaizejCowpes fodder = k2007t GG - Guines grass & = Haize

CP - Cowpoa

DAS - BDays after sowing,

E>Y
~
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cropping systens in terms of net profld was also on pay

with that of gulnoa grass ( 30 x 83/90 cm) + Gwws of

Sowpea :im@z:zzmwmg syston (‘f@} .

The variastions in the bensfitedost ratis due to the
#reatuonts ware sinllsr 46 that observed with net veturns..



DISCUSSION
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DISCUSSION

An experinent was conducted at the Instroctionsi
farm attached to the College of Agriculture, Vellayapi
to study the blomass productiviiy of a forsge crop based
cropping sysltem involving Oy and G, plante. The two Gy
planis siudied were gulnes grass and malize while the only
€y pleny Lovolved was cowped. The gulnea grass wes used
as the base cyrop while maize snd cowpea were used 3% interw
trops. The zesults obtained feom the study are discusssd
in the following sections,

1o Zakal fresh fodder vield

The date revealed that thers wag no differenge in
frosh foader yield bebueen guinca grass planted in normal
planting (60 x 30 em) and in paired vow planting {30 x 30/90cm)
This is in zgvoement with the reports that change in planting
geometry did not cause any difference in yrain yield of ragl
{anon 1974} and grain yield of sorghum (Kunasekhavan 1975,
Gongaprasad Rao 1975 ang Singh 1976}, This indicates thab
plant growth was not llmited by the environment resources
like solar radistion, moisture and putrients in the two

gystens of planting. Further, changs in planting goometzy
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pight not hava caused gompetition for space between plapks.
The resulis thus indicate that there is oample scope for
interezapping in the intorspace of guines grass by sullably
adgusting planting geomoltzy so a8 b increass Tthe teotal
fodder proguctivity.

Both under noxmally planted and palred row planded
guines grass, intevemopplng with malze reosulted in a cone
sideraisle imprevement im the total foddor produchion, voempaved
to guinea grass sole orepping. OCulnes grass + malze intors
cropping system hay given 21 per cent highew yield than
guines grabs sole cyop, Highest fodder vield of 50.25 #/ha
{upto 132 LAP} was obtalned from Ty {guinea grass 60 x 3cm +
4 zaws of malze)islioned by Tilguines grags 30 x 39/90 om +
4 rows of paize}, I moy be poted that koth the base grvep
as well as the Intoverop terey oul phutosynthesis by Gy
nechanism (Gibbs and Latzko 1979). They age guick growing
and officient wsers of gavbondiexlds, water and golar energy
{Gurlioopard and Paui 1965). Solar cnergy receivsed in the
interspace wen topped by the indcvempp thus avoiding wastage.
Thus the total peodustivity of guines grass + maize sysiem
wes much higher than guinea grass sole ezop. This agress
with the findings of Strapge (1961} whe observed that totsl
forage yield increased in the intercropping system (malze ¥+
towpea}. Villagas (1996}, Dayal gt gd (1967) and Juthuswamy
&t a1 {1980) also obinined similar resultas



Intercropping in guinsa grass wilh gowpos was 3lse
venaficial {17 per cent higheor) comporved to guinea grass
sole eropping. Comeyon (1968) got 36 por sent incroased
fodder yleld in guines grass + lucorn than in guinea grass
sole Srop Chandind and Raghaven Piliai {1980) also got highor
yaeld from puines grasg + lcgume intoreropping systom than
from sole guines orass syslem. But in the present siudy
the benaficial effent was observed only in palred sow
planted guinea grass and not in normally plantod gulnes grass,
Among bhe guinca grasy + coupes intoreropping systom, tha
hi hest yicld of 43,43 t/ha was obtained from Taiguinea grass
30 x 090 ca t U rows of gowpes). It may be npted that
the inteorerop cowpaa follaws Gy photosynthetic pathway with
slow growth rate (Carlleopaxd and Peul 1965). It could tap
sousiderable emount of solar cnergy received in the interw
spate resulting in apn sugmendation of the tetal fodder prow
duetion comparod to guinea grass sele svopping. Liffsgzence
in the pezformence of cowpes batueen guinea ¢rass grown in
paived wow system and nowmal row system uwight be due fo
differonce in competition faglox,

It wes found thot ot TH DAPR, total fedder production
from guinea graa%z + maize exopping system was higher gompsazed
4o guinea grass + cowpeas Though there was 2 slighi redue
gtion in base crop yield dus %o intercxops, there is definite
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advantage dus to intorerepping in torms of total biomass
predutiion. As the gowing of initersrops coincides with the
planting of guinea grass siips; cowpea beling twiny and
spreading £rup, tends Yo smeoiber tne clips bo such 8n
extent as to bring down guinea grass yvield. thile follows
ing intorgropping it appears that raising of intercxzeps
afbor establishment of base orop, soy 1 2o 2 weeks after
planting of buase ¢rop desroase the yield zedusiion ef
guinos grass. Vikramon Badz gb al 71982 got S0.3 per ¢ent
rodustion in the yleld in guines grass when indergrepped with
sowpea, but toe ftolal {forage yield fyom the sysiem was mome.
hesulte of the present study algso sgree with the above
Findings.

It wes also interesting 1o mote ihat the cumulative
totel fodder ylelds as on 104 and 132 DAP from yuinea grass +
moeize and guines grass + cowpes wers similaz, The initialk
differxence in fodder yicld observed at 75 UAP beotwesn the
T Intevoropping systems oim be attplbuted to thelr aifiee
ronGe in ¢azbon fiming mesheniem and the rute of pholoe
respiration belween the interdreps. Yield sdvaniage was
definitely with the eropping system involving a G4 + G4
grass systom than with O, and Oy gress system. But the
gap in the produstion of gulnea grass + gowpes cropping system
observed in the initial stage was compenvated in the lalew
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sbages by boosting the base crpop vield in subsoyuent oubs,

as evidenved by the deta on the guines grass yield oblalned
in the 2nd and 3zd cut prosented in Table 4. Yields of anjan
grass in subsequent culs were highsr in cowpea intereropped
plots gomparcd to the yiold aliainod from pure ceop of anjan
geuss as reported by Chavhan gt gl {1981). The result of
the present study is also in accozdance with the above
raposte.

Intrensed piodustion of gulnse grass in gowpes
intersropped plois can bp atiribulted o the complementapy
effoct of lguninsus plent by way of nitrogen fixation,
shop coupea Snteyeropeing has incressed ihe base crop yield
(in the dnd and 3xd cubt) thorp was deprossion in produgtion
of base crop dus o molze iwtercrepping (Teble 4). Chandinl
and Raghavan PAllal (1980) have also got & similar incroase
in fodder yipld from bne sysbem by growing siylosanthes ox
cowpes 48 interoereps in gulnes grass then frop sole crop of
guinea grads. Similer trend in guines grass + Stylosanthes
apd guines grass + cowpes are eariler reporied (4non 1978 and
19TR} . With the abave fimdiiags we opn confizn that imtexs
coopphng with medzefeoupss is benefieial in %erms of fresh

fodder yisld as compared 4o sele srops.

Sontrary to the expectation, tuere wes no isprovement
in the total fodder produdiion due ko ssquentisl thinning.
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it may be noted that fertilizer application was limited
to the recesnendation of the base wrop., Further thoe soil
was low 4n fextility (Table 1),

in the present study no additional fertilizers were
given to the Intertrops. The imtontion wes to study the
marginal produciion of fodder by interczopping and sequenw
tial thinning from guinea grass envivenmoud withoud sdding
any nubzionts. As the soil was ismherently low in fertillty
both the base crop and intorecrop suffered sovers compobiw
+hon and could not perform betier. I seems thet had this
experinent been conducted in different nutriont regimes to
study the fodder produciion by sequeniial thinning the
reaults would have heen different.

0f the sole orops of maize and cowpea the performance
of malze was best producing 22.92 €/ha in 75 days register-
ing ‘the highest per day productivity {806.4 kgfday) compared
o sowpes. This observation is in agreement with the reports
of Carlleopaxd and Paul in 1985 that G4 plants arec highly
productive due to thelzy chloroplast dimpzphism abundangy
chlozoplast and negligible phote respiration fompored o
Gy plents. From the resulis ond discussions prosented 2n

the foregoing seocbions the following conclusicn son be drawn.
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{1) Plranting geematry does not influence the gulnsa grass
vicld and guinea grass tan ke plsnted either im normal
zow { 60 % 30 em) or in palred zow (30 % 30/90 om)
without any redustion in the yiald.

{2} soth maize and cowpes are suitable intorerops in
guines grass.

{3} Among guinea prass based cropping systems Lestod guines
grass in nozmel row (60 x 30 om) + 2 rows of madae (Ig)
or guinea grass in paired sow {30 % 30790 em) + 4 vows
malze (T,) or guines grass in paized vow {30 x 30/90 ¢w)
+ 6 vows of cowpea (TS) gan be recommended 45 officient
cropping systems in bevme of fresh fodder yield,

{4) seguential thinning of intazerops [malze and cowpes)
did not ephance the Liomass produshivity of the guinea
gress based sropping system when the fextilizer applie
cation wos limited to the reqguirement of guines grass
alonea.

{5) v the sole trops of waize and

pad, Ehe bi
productivity was the hichest with malize.



2. Land EBguivalont Patio

The LER of gulnea grass + maize Intexecropping
systom was higher than guines grass + cowpes interexopping
sysiem. The foddexr produstion from the gulnos grass + malze
intereropping system was dompavatively higher than thet of
guinea grass + cowpoa intercropping system and hence bhe
Lk

3, Iotal dry {odder viold

The trend in dyy fodder yiald undor different cropping
sysbens was similar o thet observed in fresh fodder yield,
The dats vevealed that dry fodder yislds obtained from guinea
grase in nozmsl veow planting (40 » 30 en} and paired row
plopting (36 x 30/90 em) wers similaz,

The resulis indicate thel %hore was tromendous lmproves
mon® in dry foudder productivity of gulnea grass bascd Inteps
eropping systen iovelving maize and sowpea. On an average
guines grass + meize intererspping produced 19 por cenk more
dry fodder yleld compaved %o gulnea grass sole cropping at
132 AP, Similerly guined grass v cowpes procused 12 pey
cent mere dry fodder yiecld gompared io guinea grass sole
cropping, Krishnaraj (1976) also got similar increase in dry
fodder yield from gudnea grass + gowpea intergropping systenm
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compaped o sole crop of guines grass. Chandini and
faghavan Pillai (1980) and Raghaven Plilsi {1986) have
alse confirmed the abuve findings that dey fodder yield
of guines grass inoreased dug to imtercropping with
leoguminous plant. The zegulis of the present study alse
agree with the above findingg drawn, Highest dry foddex
yigld of fo.54 4/hs { as on 132 DAP) was sbtained from
the system T, (guinea grass normal planting 60 x 30 cm +
2 yows of majzo) Iollowmed by T {guinsa grass palred row
30 x 39/90 ¢m + 4 vows of maize).

Ay dn 182 DAP it was found that tny pexformense of
guinea grass + malze o gulnea grass + cowpea interciopping
system was moye or less sinllsr in texms of dry fodder yield.

The $stal dey foddor yield from the erop.ing system
did net ehomge due to intergzops. Among sole crops, moTe
dey fodder yield was produced by maize than cowpes.

The possible peason alrsady explainod under fresh
fodder yicld badds good fur the cbsorved trend in dry fedder
yield also.
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There was no difference in leaf-shenm xatlo due fo
change in planting geometry. There exists a definite
rolationship betwoén the plant pards in thelr growth -
which 48 known 88 allelometrie relstionshin., The pesult -
ebtained from ik

he. present study &ﬁéi@wﬁ@ﬁ thet the pate
of growth of leaf ond stom roasins
between the plants

m;ﬂ@ o less the same
gaised in the two cropping systems.
This means that planting gemmelyy does not

allelometzic relations in plent growt

.f_g:__;;,,,i?é.&if%ﬁw ‘the

eh and mma 1@&%

sten zatio.

Gompered ¢ fodder yield from guinsa gross sole ¢rop; -
there wag a definite iﬁﬁ@&‘%‘% in leafestenm ratio of fodder
obtained izom guinea gregs + cowpea &n%awww;ﬁm% %y&%@m

whéi%@ there %ﬁﬁ ‘drastie “@ﬁﬁ%&%‘%ﬁﬁ in 5{_}-%%%ﬁ'm@'hm x*aﬁi% of

the fodder obtained from -gmf;’fa 1 @g@% + malze iﬁ’ﬁ%&?&m&;&i&%ﬁ%




voporkos that guinoa grass + Stylosanthes intercropping
increesed the leaf-siem rabtin fron 1.98 to 2,03 sgreeing
with voesults ¢f the presemt ztudy,

e Iptal protein yield

Chanye in planting geometry did not change the protein
vield from gulnes grass, It @y be noted thal there was no
differency in the frosh fedder vield (Table 2}, dry fedder
yvield (Table 3) ag woll a5 the nilzoysn sontent of plants
duc fo change in plenting geometxy and henee the protein
yisld,.

Thexe wes congideradle improvemsnt in tne profoin
vield due to intercrogping compazed 1o sole csouping,
3imilas incrosse ln proteln yielo dus to legums interw
eropping over sole cxapping of fodder ¢gross has been
zoparbed by #atel gb al (1968) in guinea grass r lucern,
aristmara) (1976) in guines grass + cowpes ond guinea grass +
stylosanthes, Ghandinl ape Baghavan Pillai (1980) in guines
grans + cowpea, Haghoven Pillal {1986) in guinva grass +
stylosanthes and Huthusvany gt gl (1988) in maize + cowpeda.

when estimebed abh 75 DAP, guines grags + maize intore
eropping prodused more amount of protein cowmpared fo guinos
grans ¥ cowpea., This wos mainly due to their differemiblal
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efficiency on fodder production (Fresh fodder yield «
fable 2 wnd dry fodder yisld = Table 3) between Gy and

Gy praes ccopplng systens. - The blomsss psodustivity ef

©4 * @, eropping system was highor then that of Gy + Gy
w@wﬁag gysteny when compared at 75 DAP though the , |
nitzogen dontent of the @umm grass + cowphd samples

wa$ slightly %i%%i% than @t

s gress + walze samples.
But this differende in nitzogen confont was mbve than
gompensated by the higher biomass production Ina G4 + G4
Gropping systen compared %o % * Gy erapping systems, - |

- Subsequeontly when proteln yleld was estimated at
404 DAR {aﬁmﬁi%mg with 2nd cut of guinea grass) there

was not much diffevence in

tolal protein yleld bétuwoon

guinea grass + malze or gulnea grass ¢ cowpea m@@mﬁm@z}éﬁg

system, lIntevestingly, when the protein yield was estimeted
at 132 AP (coineiding with Svd cut of guinea gress) total

proteln yield fxom gulnen grays + towpea intercropping system

suzrpassed the guinea gre

$s + nalze system. Deka présented

in Table 4 meveals thet thore was gonsiderable isprovément

in fodder yield of guinsa grass (2nd and sm cut) obtained
spped plotss This can be attribuled 4o
the well kmown effegt of nitzogen £ixa : '

fron towpea interce
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This is very clear evident from the data on nitrogen

sontent of soil after the harvest of the czop under

cowpea intoreropping. A5 a result total fodder yisld

and protein yield from guines grass + cowpea was inuresscd,
On an average, there was 249 per cent inecrease in prolsin
yield in guinea grass + cowpea interdropping system
campared to sele Cropplag. Contrary %o the resulis obtained
at 7 DAP, total protein yield frow guinea grass + maize
intercropping system showsd lower values at 104 and 132 DAP
csmpaxéd to guinea grass Sole oropping, while there was

2 por econt incr¢ase in protein yield in guinca rass +
wmaige intercropping at 75 LAP compezed to sole cxopping,

it doslined by 2 per cont at 104 DAP and 6 por cent st 132 DAF
it ¢an be seen from Table 4 that guines grass yleld (2nd

and 3zd cut) from maize intercropped plots was decroased
causing deprension effect on base ¢rop. Though this did

not decreass the fresh fodder yleld 4% has affected the
fodder quality in toxms of total pretein yield,

sequential thinning of intexcrops {maize and gowpes)
did not result in any improvement on total protein yield
fxom the system. It may be noted that the sequential thinning
of intorczops did not change the total fodder yicld from
the cyepping system apd the possible xeason has already been
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vity between naize and cowpéas

From the resulis presenied &%@WQ it vah be sonsluded

6 in terms of g&@%ﬁﬁn ;fﬁiﬁwzbkfaﬁﬁ,gf;j?ia~ sowpea
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Under the intercropping system, the effect of cowpes

and maize %o ghetk weed growth wes mors or less similar.

¥ or, & tendency of increased cecurrence of wesds in

maize intorexopped plots were obgexved. This may be due
to the difference in ground coverage hy sanopy betwesn
the malze ang cowpaa.

Sequentis) thinaing of Inlercrups alse did not
influenco the weod gerowth. Betwoen the golo srops 8f
malze ond Soupen, weed growth was highest in malze than in

godpas. This may be due te the fact thad msize is am
erest and tall plant while cowpes is Ywinipg and covers
the ground completely.

Planting geometry did net influence the uplake of
altregen, phosphorus and potassium {(Tables 7,8 and 9} in
gulnes grass,. The data on fodder yiecld in Table 2 snd 3
oxplain this. Fuzbhor, there was not much differencs in
the gontents of nitrogen, phosphorus md potassium in
guines grogs due $o change im planting geomelzy.

Intererosping of guines grass with meize and cowpea
rosulted im congiderable increase in the vptake of nikro~
gen, phosphorus and potassium compared to sole cropping.
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Patel gt al (1968) repovbed that contonts of nitrzogen and
phosphorus of fodder obtained from gulnes gTass + lucern
intertropping was signifieantly hicher than thal frem
guinea grass sole Trop. Similar incroass in nitzopon

content by 10«15 per cent in setaria + desmodium intere
cropring than setaria sole orop wag reported by Thaizu
{1972) . Cnandini end Baghavon Pillai {1980) also repoxrted
that stylesanthes growing in the interspace sf guinea
grass has increased the nitrogen and phosphorus senlents
of imtergropping system then solo awep of guines gress.
The result of the prosent study slsc agrees with the
above findings. The date presented in Tables 2 and 3
ravealod thet there was morked increage in the fresh as
well as dry fodder yield dus to the intor¢ropping compared
1o sole cropping.

Atong the intersropping systems, upbake of nitrogen
and petassiun from the soil wes hichest from cropping sysiem
involving guinea grass + malze at 75 DAP, DBul potassium
upbake wap not affecied dus to interoropping a2t this stage,

When cstimated at M4 DAP {goingiding with 2ad suh of
guinea grass) there was noi much diffezence in niixogen,
phosphorus and potassium uptake betweon the maize and cowpea
intexcropping sysiem, Bub when gstimstod al 132 DaP (coifie
siding with 3xd sut of guinea grasg), guines grass + cowpea



intergropping system has rempved highot axounts of
ndtrogen, phosphorus and potassium compared to guines
grass + malge system. The hicher nlivocen and potazsium
uptake at 75 DAP betwosn guines grase ¥ naize ond guinea
grags -+ gowpea Grapying systens gan be atiributed to
sheir difforentisl offiviency of blomess productivily
bebween C4 + & and Cy + Gy intestropping systems. At
132 TAR, ithough their was not much diifference in biomass
procustivity of Gy and C& and Gy o+ Gg produstion systems,
the perconiags of gontents of nidrogen 7§:ai'ee£s§horu& and
pobansium were more in fodder obiained from guines gxess +
GOWPER (64 +* 63} inteveroprinyg systen. Thus guines grags +

i intereropping sysion zemoved morve amounts uf nitios

gen, phosphorus ang potassium then guinea grass + maize
intexeropping cystam al ihis stege.

Sayuentlial thinning of indeperep did not wesull any
ghange in nitzpgen and potassiun wpitake in the sropping
systom. Total fodder produgtion waes not asffevted by sctuche
tial thinning as gxplained by the date presenbted in Tables 2
e Fo

setweon sele crops of malze and cowpea, nitrogen,
phosphozus and potassium upteke wae highest in C4 plant
{malze) compaved to Gy plawd {eowpes). This can be atiri-
buted to differences in the rate of pholosynthesis, crop
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Jronth raty end blomass productivity between Ca and Gy
plants,

8. Yxgenie gocbon and fotol nitrocen esnbents of sodl
after the esperiment

The orgenic saxbon and teisl nitvogen contents of soil
wers not affsobed due to shanye in planting goometxy. BHuk
there wes 2 decline in sodl fertility in terms of organie
carbon and total nitrosen due o gulnes grass sele cropping
{fable 12} as corpared to preeexperimental Soil nubrient
status {(Teble 1),

Intercropping with meize ond cowpea ¢id nol causa soy
congiderakle improvement in soil ferbtility compared to sele
cropLang of guine agrass. But botwesn the two intercrapping
systons {gulnes grass + gaize ond guinea grass 4 cowpea)
There wes improvement in 5S0il fertiliiy due to toupsa intere
eropping. Singh and Singh (1969}, Sherman {1977) and
Gillexd (1977) have obtained zimilar increase in orgenic
cazpon and total nitrocen in grass + lepume plots than pure
yrase plots, Chandini and Raghavan Pillal (1990) cbservad
incyease in total nitrogen and available phosphorus contents
of soll in plods with gulmea gress + stylesanthes than pure
plots of quinea grens, HNaghavan Pillal (1i986) confizmed the
absve findings in guines grass + goylesanthes and setoria
grags + siylessnthes, The resulis of tho presont study aslse
agreo with the avove findings.
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1% was further observoed that while thero was decline
in grganic sarbon and %otal pitrogen contermks of soil in
msige interepopped plots, thore was an improvement in soil
fortility of cowpeoa intezsropped plots. This trond was
gbserved In plots of sole ¢rops beblweesn malze and cowpes.
Melz gt ak (1973) wzeported that available nitzogen and
organic carbom contents of soil was slightly japroved by
growing cowpeas, By growing eospoa in soconut gordan,
ayganic carbon contont of Soil was improved froam 0.5 por cent
to 0.7 per cent [Jananagowda 1981). Berey {1931} got decline
in total nitrogen content of soll by crowing foddeor malzd.
The above Findings also agree with the zrosults of the present
study, The offost of leguminous erops like cowpea to enyich
the soil by nitrogen f£ization is well known. Maize being 3
qulck growing plant and heavy feeder of nutrlients the soll
depletion wag higner,

seguential thinning of intergrops (malze and cowpea)
did npt influsnce the poot harvesl sell ferbility.

Based on protein yield and post hezvest soil fertility
it can be soncluded that guines grass + towpea (34 + (33)
intexgzoppring System are more suitable than gulnes grass +
maize (G, * G4 intercropping system.
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9. Leynomics

hot fncome was not affecied due o change in
plantung geometry. Infereropping with maize or cowpea
incroapad net lnoome compared Yo guines gross sple oropplng.
Krishnara] gb ad (1979) reported that gulnes grass + evwpea
intereropping was more sconomical than guines grass sole
erapping, Chendind and Raghavan Pillal (1960} wvoported
that guinea groms + siylasanthes intercropping syshem wus
found proiitable then guinea grass sole Grop agsreling with
the pospudis of the prosent study.

Among the snltergropping sysioms, the highest cosie
benefit ratio £4.957) and net income {5.3044/hs) nere
gbiained from crepping oystem involving 2 rows of malze
plantod in betwoen nermsl row of guinea geass { 60 x 30 onm)
(1"3} and the net reburn obtained from this crep.ing system
wag sipilop to that of T, (guinca grass palred row 30 x 30/90e
+ 4 zows of maizo apd ‘I‘a {guines gross palrod wow 30 x 30/90 ¢
+ & rows of cowpea). It may be nobed that fodder production
from these cropping system wewe alsg more or loss the same
(Tanle 2).

soguantial thinning of interpvops of maize and towpes
did not shange tho net income frem the cropping sysloi.

Total fodder produciion due to soguential thinning also

ronainged uncnanged. Bebtseen the sole cyops of malze and



cowpea, fosi-bensflt ratic {1.74) and net retuen were the
nlghest with meize (&.1955/ha). This can be atiributed %o
the difference in foddsy prsduction bobween maize and eowpoa.
From the yvesulis and discussion presented se far, the

feliowing conclusion can be drowis

Among the guinea grass based oropping systenms lested,
Ty {gulnea grass 60 x 30 ow + 2 xows of naiza), Tﬁiguinea
grass 30 x 3B/90 cw + 4 rows of wmeize)and Ty (guines grass
30 x 30790 om + 6 rews of cowpes) are the most cfficient
and economic eropping systems, Among the thres, Tp(guinea
grass 30 x 30/90 em + 6 rows of cowpea) can by idenbified
ag the best as lv can alse incroassed the pxotein yield and
improve the fertility stalus of the soll in sdditien o its
ability to preduse higher amounts of fodder,

BUTUAE LINE OF Wi

The study indicstes The sgope for incveasing bigmass
productivity of a foroge crep based crop: ing system by the
paired zow planbing and intercropping. Seguential thimning
of intergrops in the presant study did not result any Lmprovee
mont in the total fodder production when nutrient supply was
Limdted to the recuizement of base orop alone, Therofore,
it is suggested that furither work may be initiated in this
line iavolving paired row plonting of base orop, soguentlal
thinning of intertrops ond varying levels of nubrients,



SUMMARY



SULMARY

An investigation sas gcarzied out at the Imstructional
farm atiached to the lollege of Agriculture, Vellayani
curing 1987 to study the biomass productiviity of guinea
grass based oropping systen involving Cy and 64 plants,
Thers were 12 treatments involving normal {60 x 30 cm)
and paired row { 30 % 30/90 em) planted guinoa grass, sole
orops of meize and cowpsa and different vows of malze and
cowpea &s inturcrops in the incerspace of guinea grass
with and without sequentisl thinning. The euperiment was
1ald out in Randomised Block vesion with thres replications.

The results of dhe study are summerlsed belowse

1e Ghange in planting geometry from mormal (80 x 30 om)
4o paired row {30 x 30/90¢m) did not alter ithe
frosh ond dry fodder yield of guinga grass.

2. Intersvopping in yuinea grass with waize and
cowpea increased total fresh and dry fodder yield
and net returns conpered to guinea grass sole
croppings

8. Among guinea grass bassed cropping systems lested,
the following are found te be efficient and

aconemic eropring system.
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{a) 2 zows of meize grown in €he interspace of

nurmal row (60 x 30 cm) planted guinea grass.

{b} 4 zows of maize grown in ithe interspace of
palved row { 30 x 30/90 cm) plenied guines ¢rass.

{c) & rows of cowpes grown im the interspace of
paired zow ( 30 x 30/90 em) planted guinea

Grass.

4%, 3oth maize and cowpes were found suitable as
intercrops In guinea grass Yo lncrease the total
fodder produttion.

B. Seguontial thinning of 3ntercrops {maize and
cowpea} Gid not insrsase the ltotal {oddey production
A6 guinea grass based cropping system when nutzient
supply waet limited Yo thoe requirement of bass crep.
The leafestem votio ond protein vield of the fodder,
incidence of wesd, nutrient upitake (Nitroaen, Phosw
pnorus and Potassium), post haxvest ssil fertility
and net incoms were remained unaffected due %o
saguerdial thinning of the intorcyops of malze and

covpes.

6. Of the two sole eyops malze and cowpea, malize
was found to be the best in terms of fodder yieald,
protein yield and nel income. The uptake of nutrients



{(Witrogen, Phosphorus ond Pobassium) and incldence
of weeds were mose with maize than with cowpea.

But leaf-stem ratic of fodder wos higher with cowpea
than uwith maizes The post hervest seil fertility
status was improved in plots with couwpea whereas

the effest of moize was to decrsase the fextility
status of the soil.

7+ A change in plunting geometzy of guinea grass
did not offect the loafe-stem ratie and the protsin
yield of fodder, nutrient wpiake (Witzogen, phos-
phorus and potassium) By the plant, incidonce of
weeds and post harvest soil fertility. Nel inceme
from guinea goass was slso not affested by ¥

changing the planting geometry.

&, The leaf=stem patlio of foddes was influenced by
intercropping and the lesfesiem ratic of fodder
obtained from guines grass + cowpsa intereropoing
was higher as comparsd to yuinea grass + maize

intereropping.

2. Intercropping in guinea grass increased the

total protein yield and guines grass + coupsa inters
cropping yiolded greater guaptity of protein from
foddor. 1t was observed thii cropping system involving

6 rows of cowpea grown in the interspace of palved



zow {30 » 30/90 ¢n) planted guinea grass was the
Best in terms of uusntiity and guality of the foddew,

19, Intercropping in guinos grass with moize and
sowpesa decressed the invidense of woeds and incrossed
the nutzients uplale. Amony the interevopping systens,
nikvogen, phosphorus and potassium removal was the

highest in guinea grass + pea when pared to
guinga grass + malze intercropping system,

41. There was laprovement in the post hazvest soll
fortiiity dus to guinea grass + cowpea intersropping
a8 compared to guines grass + malze intercropping
system,

Taking inte consideration the total fodder produstion,
fodder quality, post harvest seil fertility and ceonomies,
it cen be gomstrued tust a guinea grass based cropping
systom invelving six rows of cowpes grown a5 the inteverep
in the paived vow planted guines geess {30 x 30/00 em) is
jdeal. In other words a forage ¢rop based cmopping systen
invelving a G, grass ¥ (33 lagume would be mpro speropriate.
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ADSENDIN X
woather data during szop pexicd { 25 to 44th standard Hatsorcloglcal week)

Stancard Pexiod Hainfall {mm) Temperature {°C) Relative
weeks Thas Loam Rinanum h‘(‘“‘gigé;}'
25 June 18 = 24 1%5.6 30,88 24,63 7
2 " 26 - July 1 65,7 20,29 24,42 79
a7 July 2 = 8 T8 30.5% 23,55 b7
28 9 =15 4.3 30.9% 24,27 79
2 * 6 =22 3.8 $1.64 24,71 4
30 # 23 w29 - 22,02 24,87 T
3% 430 « Aug.d 38.2 .32 24,22 79
32 Auge 6 = 12 - 31,50 23.82 k24
33 # 43 = 19 126.9 29.87 22,87 83
34 BO20 - 28 64,1 29,90 22,97 g4
25 327 - Sept.2 27.1.. 36,25 24,09 86
36 Sepl.3 = @ - 31.27 24,20 81
37 v W -5 [ %1 32.3 24,83 7%
a8 ¥ 47 = 23 1.8 30,80 23,88 72
39 P24 w30 47,7 30,70 23,52 a2
40 yet, 1 = 7 114,38 3075 23,87 ki
&1 LI S, 7.3 A2 31.00 24,00 82
42 4% w23 85.6 30,86 24,00 23
43 ® 22 w28 0.2 30.19 24,50 23
44 20 - Hoved [ 4 80,71 23.8% 83




APPEIDIX I1 @
abstrect of analysis of wvariance for total fresh fodder yield, total dry fodder yleld
and total protein yield from the system.

#Mean sum of sguare
Seurce af

Total fresh fodder yield Total dry fodder yield Total protein yleld
from the system{t/ha} from the system {t/ha} from the system (kg/ha)
At A% At A% At At At At At
75 PAP 104 DAP 132 DAP 75 DA 104 DAP 132 AP 75 DAP 104 DaAR 132 DAP
ik % L 5.4 Loy g Rie £33 R 3 B ‘ fo2-3
Block 2 44,000 153.576 144,064 2,419 14,808 15.641 53206 345707 662062
Gk £ .2 2 i w¥# k2.3 .2 % #HW

Treatoont 11 60.240 124,789 385,334 7.673 11.360 32,348 80392 132026 672399

ExzOor 22 44104 T.372 12,246  0.460 1.113 1.679 11320 35946 41229

ATPENDIXK IXI b
Abstract of analysis of veriance for Leafesiem ratic, weed dry welight and nitrogen uptake
from the systenm,

Mean SWE 0F SQUAare

source ¢ Leaf = stem ratio Teed OTy weight Nitrogen uptake i’m;? thg §ystem
| 2
7T X3 ey X3 FX X3 AT At
75 DAP 104 DAP 132 DAP 3 UAD 6 WAP 7S5 DAP 104 DA? 132 DAP
| S e K 1! FE
Block 2 0,020 0,038 0,081 612,184  93.771 1848 i 10528 16786
Treatment M OSTT | G487 0578 3010.525 © T18.652°° 1965 azar ¥ 19196
Error 22 0,030 0,018  0.015 351,384  166.282 294 760 968

*® Zionditicant at 1. lovel ® Signilficant at L level



APFRHLEIX 11X a

abstract of analysis of varience for phosphorus and potassium uplake From the system,
503l orcenic carbon and soil Bntal nitrogen aiter the owperiment.

Hean sum of square

Source af :%“«*mﬁpmms uptake from Potassiun vptake from 5011 organice Soil total
the system {kg/ha) the system (kg/baj gavbon after nitrogen
Y " ol <3 Ty yxy after expori after @?g&mt
75 m:‘f 104 DAP 130 ﬁ@ﬁ* 75 pAP 106 pAD 432 pap 2ent (t/ha)  ment {t/ha)
Block 2 4332% " 243, ’mz 4&33.&%2 1088 @mf ﬁﬁﬁ?:i 33,373 m%ﬁ
Troatment 1M 49,1380 86,864 405,786 4273 2004 5713 5,123 " 8,076 "
Lrvor 22 2,162 VI AFT 19,529 248 468 646 4,245 0,016

AFPEIDIR IZXT b

sbstrect of anelyzis of varisnce of Net profit wnd Benefit cost zatio from the system

#oan sum of square

Source af v
Het profit Renafit cost ratio
poe =
Block 2 sa‘mm@ 8,1749
Treatment 11 2742727 0.0799G
Errox 23 153484 2,01192

% Baaniflicant

2% %3 level

# Significant at S% level
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. ABSTRACT

An investigation was undertaken At the College of
Agriculture, Vellayani duping 1987 %6 study the blomass |
)&@dﬁﬁ% v&@y S d %&iﬁﬁ& graas based cropping ﬁgs%em involve
ing 63 amﬁ Q@ plants. ?ﬁe intererops were & 64 gfass maize

:ayaa\ﬁg,&&gumﬁwﬁawggg. The i&%@ﬁﬁ?@?& were grown in
differont rows with end without sequential thinning. The
@%@@@iﬁﬁaﬁvwaé*iaié-ﬁﬁﬁ.iﬁ Randomised Block Design with
three replisationss After ﬁ&%ﬁﬁﬁtiag‘iﬁﬁﬁﬁﬁﬁﬁﬁﬁ‘%&%ﬂ%& grass
was allewed to g¥ow without subsequent intercropsi Total
 blomass yields upto third ﬁaﬁzaﬁ<§ﬂ£ﬁé$'gxa$5‘w%xé subjected
to evaluation, The Abstzact of the & my is maamm@

¥

belowye

‘ “1&ff;aaga in g@anﬁing gaamm%xy of guﬁmﬁa gtaaa from
- ﬂ@tmai { ¢ 5 30 am& %@ gaire@ row (3@ % 20/90 ¢m)
- g4d not make aﬁy'ehamge in~%he»faﬁﬁaw vield and

foddey @u@ziﬁy. -

"2e §ﬂ§&£¢r@§§iﬁg guinaaxgrass with maize an& aawpaa
~ increased the t@gfl fﬁdﬁ%x yield and protein yielé
ﬁamgaxﬁd to guines g&asa sole sr@mgin@.
.,15,_ﬁa£ze,a~$ébgﬁﬁ§§ and cowpea a.&gklﬁ@um@ were found
: 4o be suitable intercreps in guinea grase (a C4
perennial grass) to increase the total fodder and
/ﬁﬁ@?ﬁ&ﬁfy@éiﬁ‘ﬁﬁméaéééfi@ guinea grass sole
¢ropplings



4, beguentisl thinning of intorerops (maize and
cowpes) did not increase thetotal fodder pzodus
otion €zom guinea grass based cropping system
wheén nutyient supply was limiled to tho requiree
ment of base crop.

8, Among the guinea grass based eropping system
tested the following three sre found to be
gfficient and economic.

{a} Two yows of maize ag intercrop growm in the
interspace of normslly plamted (60 ¥ 30cm)
guinea grass.

{b} Four rows of maize as intercrop grown in the
interspace of paived row { 39 x 30/90 cm)
planted guinea grass,

{e) $ix pows of cowpea as intercrop grown in the
interspase of paived row { 30 u 30/90 cm)
planted guinea grass.

6. Considering the fudder production, fodder quality,
post hapvest, soil fertility and het income a
{forage based cxopping system invoiving six rows
of cowpes grown in the Intorspase of palred row
{30 % 20/90 cn) plsnved guinea grass would be
the ideal. In other words @ ferage crop based

czopping system invelving a Cy grass + Cy legume
would be the best.



