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INTROIUCTION

India has the largest cattle population in the world
accounting for 179 millicn cattle and 58 million buffaloes.
Though we have a huge cattle wealth, the maln problens facling
anisal husbendry in India i¢ the extremely low production of

good guallty fodder.

The situation in Kerela is still worse. The stete is
having a oattle population of 333 milllon (1972 censua). The
requirenent of rﬁughegea i3 estimated to be 55.1 lakh tonnes
vhereas the present production is only 43 lakh tonnes, of
which 80 per cent constitutes poor muality Paddy straw (inon,
1977). Thus there igs aldeficit of 13 lakh tonnes or 23 per
cent of the total réquiranent. Hence gll efforis should be
oriented to produce sufficlent quantity of nutritive green
roughage to meet the requirement of cattle without encroaching

the ares under other crops.

The area under fodder crops in Kerals is estisated to be
7000 hectares which constitutes only about 0.02 per cent
of the groas area sown, while it is 13.03 per cent In funjab
and 11.09 per cent in Rajasthan. Becmuse of the extreme prassure
exerted on the (cultivated lahd by other crops, increesing the
area {or fodder cultivation is a remote poaslbility. As such
a vliable aslternative 1s to intensify the production per unit
'area and utlilise the inter spaces of coconut plantastions for

the cultivation of fodder crops.




There are altogether 7.5 lsk hecteres of lesnd under
coconut in Kersla 3tate and if 1.5 lakh hectares are brought
under foddér intercropping, the present deficit of 23 per cent

in green fodder can be made up.

flesearch work on muléiple cropping in coconut gerdens
wos teken up only by 1970, though the practice of cultivating
crops in the inter spaces of coconut had been a common
practice in Kersls. Eerly studies conducted at the Centrsl
Plentation Crops Research Institute, Kasargode, indicated
that there is snough scape for intensifying intercropping
in cocomut garden as the coconut roots actively explolit
only mbout 20 to 25 per cent of 1land aream. However, success
of this sort of inter and mixed c¢ropping had been highly
variable. The success of crop combination arise mainly cut
of veristion in the compeiltion between crops for the three
bagic inputs of production viz., light, water snd nutrients.
The competition of these three factors is reflected coth in
terms of decrease in yield of the main crop and also in
terns of poor performance of assoclated crops melnly due
to competlition for light.

Preliminary studies conducted et the Centrsl Plaentation
Crops Regesrch Institute have indicated that the amount of
light that filters through the coconut camopy is markedly
affected by the age of caoconut palgs. X% hes been estimated
that light 1nf11traficn can range from as low as 10 per cent

to as much as 70 per cent depeading upon the sge of the palm



in a space planted cocohut gprden. Baged on this indlcation,
the general reccmmendstion had bezen that multiple cropping

in coconut garden cen be taken up before the 10th year

end after 20th yeazr of planting. Even sc, the filumination
intesneity in the inter spaces of coconut polmg stili shows

wide variastions from about 20 to 70 per cente In anticipation
of gettling ressoneble and profitable returns from the assoclated
crop, the genersl recommendation again can be to grow shade
loving and shade tolerant plents in situatiimg of higher

ahade intensity.

3tudies conducted under the 411 India Coeordinated
Project for Research on Forage Crops at Vellayani roevesled
that many of the troplceol grasseg are sulitable for growlng
as intercrop in cocomut plentations. Guinea grass (Panicum
maxinum. J) i3 one emong such grass species. It is a netive
of troplcel Africa which was introduced in Indls in 1870 and
is well sulted to the sgro-climptic conditions of the state.
It is a falrly drought resistent perennicsl crop sultable
f&y growing under rainfed conditions and very well relished

oy cattle.

Grasslend production consists essentially of the
conversion by solar cenergy of atmospheric 002, g0l nuitrients
end water into herbage., The basic climatic factor limlting
production is the seasonel input of solsr energy, but in

practicae, the utilization of solar energy may itself be




limited by other climatic factors such as low temperatura,
water stress and shortasge of soll nutrients particularly
nitrogen. Light provides the energy for photosynthesis and
hence £or plont growth, but the effect of a particuler energy
input will be influenced by both its intensity znd duraticn.
In generasl, the longer the period over which a given amount

of cnergy is spread during the 24 hour day, the zore efficient
is 1ts conversion through photosynthesis. In addition to this
the duratioﬁ can also have important morphogenetic effects.

In tropicel grasses gssimilation and growth contimes to
increase ag light intenslty increases to vazliues of 60,000

lux or more.

Grassland fanﬁing in Kerala is belng done in the existing
plantations of varying age gwuups; The saounsc of iight '
faolling on the ground alsy varies according to sge of the pglms.
Guinea grass vare tlackuenii is the moat popular sirain under
cultivetlion in the state. Infamation on the shade tolorance
of this veriety and alsgo its ablllty to utillze potash Ior
herbsge production has not been Investigated in oany of the
troplecal countricas. llence, the present investigation was taken
up with the following objectives.

(1) To aovsess the fodder preduction petsntisl of CGuinea

grasg vars Mackuenll under verying intensitiesz of light.

(2) To find out the maximum intensity of figﬁfé: for

. adtaining optimun fedder yicld.
(3) To massess the potnssium requirement of guineca grass
under different intensities of light.
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REVIZW OF LITERATURE

A Effect of ghade levels

Expegimental evidences on the response to varying
intensitiéa of light in the case of plents cultivated es
intercrops in Kerala are very measgre., The literature
available on Panicum meximum are relatively scanty in
this aspect. Hence works done under shaded conditions with
cozmen agriculturally 1mpor§ant tropical crops ara reviewed
in this chepter., In many experiments the levels of shade
or light intensity tried are not clearly avallable and
high%y voriable, and wheraver the shade levels are mentioned
these are included in review end in other cases oversll

affects of shade, irrespective of its intensity are presented.

The review is given classifying the effect of shade on

the following choractera.

Te ?1gnt height

Regults of rogearch in respect of plant height under
shaded condltion varied from crop to crope Increase in
plent height msy be positive as In turmeric, coleus, ginger,
tobacco and cowpsa or negative as in grain sorghum or

positivae, negotive or neutral as in tomato.

Panicker et sl. (1969) noticed sn incrense of 3%5.2 per
cant in the hight of tobacco plants under shade as comparad

to unshaded plantse Aclan and Cuisumbling {1575) observed
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that ginger plants grown under full sunlight were ashorter
then those grown in shade. Tarila et el. (1977) reported
that in cowpea, higher light intensity reduced plent height,

The helght of grain sorghum plants was found to decraase
with incressing levels of shade from O -« 50 per cent
(Palis end Buatrillos, 1976).

Cooper (1969) obsorved in the case of tomato that
shading clther decreased or had no effect on mean stem
extonsion rate. It was also noticed that the effect of'
shade on plant height was either positive, negotive or
neutrsl depending on the time of year and esge of the plant.

2, HNumber of tillers

Duggar (1903) elucidated that plants under shaded
conditions exhibited reduced number of branches. Under shade
the peech plents produced only lesser number of Dranches
which were willowy end slender (Gourley, 1920). Beinhart
(1963) observed that increased light intensity resulted in
increased branching in white tlover. Tarila et al. (1977)
raported incrsased branching in the case of cowpea due to
higher light intensity.

Lalithabai (1981) in an experimint with different crops
viz., sweet potato, coleus, colecasia, turmeric and ginger
observed that the number of branches in =11 the the cropa
slgnificantly decreased with increasing levels of shade.



3« Leaf development

Research woris in this line have shown positive remiltis
in leaf expansion and negutive response in leef thickening.
In the case of total leaf area, in apple and tomato, there

were increases becuusa of shading.

Rolfs (1903) reported that cltrus plents grown under
50 per cent shade developed thinner lexves with a greater
lenf arss. In meny horticultural plants, Clark (1905)
observed that for leaf development, low light intensity
was most fevourable cnd intense iight caﬁaed decreaped
leaf growth resultlng in snaller and thicker lesves,
Gourley (1520) reported that in apple, shading resulted in
the production of loosely packed megophyll tissues and -
thinner épidermél ¢ells in lesves and increased léaf ares.
Increased leaf area conseqguent to shading had =1s0 been
reported by Porter (1937) in tomato plants. Hardy (igﬁfa)
studied the nature of lesves of cocoa seedlings under
varying intensities of light and obeerved that lesves
produced under heavy shade were much larger, cften attaining
a length of 20 to Zhihches and were thinner, heavier and
contained larger proportions of water. In general, the
leoves nf shaded plants were thinner showing developnment

of palisade tissue and spongy mesophyll cells (Boardman, 1977).

Betnhart (1963) claimed that incressed light intensity

resulied in greater lezf arca in <lover though thae mean



nuzber of lesves produced per plent remsined non-significant.
Panikar et al. {(1969) observed that in tobacco length and
breadth of leaves were increasad by 151 and 17.6 per cent
raspectively under shade as compared to unshaded planta.
Schoch (1972) reported that the shede incrcased leef surface,
" cell division and cell expansion in Capsicum pgnums  Such
rasults were reported by Crist and Stout (1929). 1t was slso
observed thet shade decreased the number of gtomata per mm?

end percentage of stomata in relation to other cells. Crooksten
.et al. (1975) in an experiment found that shading redﬁcad leoaf
number, ares snd thickness in itchgrass (Rotitboellpg exnlaty
kL.F) a noxious weed.. Fatterson (1979) stated that leaf area

-~ production was not severcly retarded by shading, the plents
grown at 2, 25 and 60 per cent aunlight had respectively 1.7,

42 and $9 per cent of leal area of the plents grown at full
suniight. In another experiment with three ecotypes of gogon
grass (Imperste cyiindrica) grown undoer three light intensities
viz., 100, 56 and 11 per cent of full sunlight Patterson (9980)
reported that asiter 89 days, the plants of gll ecotypes produced,
on an average three times as nuch leaf grea in full sunlight

28 in 56 per cent full sunlight and 20 times as much as in

11 per cent full sunlight. In a 30 year old trinitario cocoa
plantation Boyer (1970) obaerved that the flushing intensity,
leaf number and total follar surface per tree were greater

in unghaded trees than those under ligh%t or moderate chade.



Tarila et ale. (1977) reported thet in cowpes, higher light
intensity improved lesf srea and plant size. Radha (1979)
observed that number of leaves in pinespple was not influenced

by shadinge

i Chlorophyll content

voat of the research results hsve shown thet chlorophyll
‘ gontent per unit weight of lenf increases under shaded conditions
+han in the open as reported in the coase of crops like cocoa, tes,
stravoerry, besn, zlfelfz, birdsfoot trefcil etc. But the
ehloroplast ¢content per unit lesf surface has been found to
decresse with ahadiﬁé as in slielfa, birdafoot trefoll and
some cther plentas In aops like cowpea énd vheat 1ncrqasiggf
ghade intensitles have besn found to decrease the chlorophyll
content per unit leaf walght. Cheanges in the posiyion of
chloroplast according to the differences in 1light lntenaitg

have also been reporited,

Clark (1905) observed that in the case of strawberry direct
sunlight of high intensity resulted in the destruction of
chlorophylle. increaaed chiorophyll content was noticed in the
leaves of shpded cocoa plants (Evans and Murray, 1953, Cuers,
1971} Similar observations were nade by Ramaswami (1960) and
Venkitemanl (1961) in the cese of %ten. HKhossien {1970) noticed
raduction in the leaf pigment at high intensity of light in
the case of bean plantss Radka (1979) observed that chilorophyll.
a) b and total chlorophyll coﬁtent of leaves were found to
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increase as the intensity of shsde increased ln pineapple.

Okall gnd Owami (1975) noticed that, in cocoa plant, the
chlorophyll content for unit lesf (fresh) welght was algnificently
greater in deep shade. Chlorophyll content per unit welght

of leal wea found to increcse in the case of plants grown at
lower 1ight intensities, but chlorophyll content per unit

area of leaf surface was vory often lower then thg nlants

grown in open (Bjorkman and Holmgren, 1963). Similer
observations wera recorded by Cocper 2nd Cualls (1967). in the
‘case of glfalfa snd birdsfoot trefoll. |

Contrary to the above reports, in the case of cowpen,
Higazy ot el.(1975) observed that concentration of totsl
chloreophyll as well as its components 'a' snd 'b' decreased
by increasing shade intensity. lNoursi et al. (1576a) obaerved
that all plgmenta decreased significently with increasing
shade intensitiea viz., 100, 60, 40 or 27 per cent full sunlizht.
But the ratio of chlorophyll sib remained constant at all ghade
intenaitiee.

Beker ot gl. (1973) observed thet at high 1ight intensities
photosynthetic rate per unit chiorophyll in the caze of cocoa
laaf was found to be highest for leaves in the opaﬂ which
suggested that photosynthetic efflicliency was increpsed Ly
growth in full dsy light,

Lalitha Bai (1981) observed in the casne of five crops

viz. coleus, colacasim, turmeric, ginger snd aweat potato,
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that the effect of chade on chlorophyll 'a’, 'b' and total
chlorophyll in lesves was significant in ell crops except

sweet potato.

While discussing the biology of living chloroplast,
Priestly (1929) stated that the chloroplast in leaves would
undergo changas in position according to tho dififerences in
© 1ight intensity. It wes pointed ocut that in leavea of plants
Erovn under lowor light intansities, the plastlds were limited
in number end they were arranged at right sugles to the light
rays and vere larger in niZe, thus increasing area for light

absorption.

In an experiment conducted by Kopylova (1978) on effect
of =olor radiation on yvield of wheat under different nutritional
regimes, has stated that applicatlion of nutrients ilneroase
abgorption of solar radiation and grain yleld from 4.67 to
2,76 t ha™', Applied N incrassed loaf contents of plgments
especlially chlorophyll, but had no significant effect on
pigment compoaltion.

5. Photosynthaaisg end Dry matter aocumulation

Photosynthesls gnd dry matter aceunulation have been
repoirted to De adversely affected by shading in meny of the
plants, while in the case of ginghr posltive influence wea
reported. 7The extent of decline in dry matber accumulation
wag howaver, verying botween plantse In the case of pinceapple,

there was no eppreciable decrease in dry meiter accumulation
upto 75 por cent shading.
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stngh-(1967) reported that exposure of ginger to intense
iight i &oterﬁmental to photosynthesiss According to Wilson
end Cooper (1969) leaf gnatomy studies showed that intensity
of light during growth did not eftact mesophyll cell size,
but that a#omatal size was decreassed by decrease in light
intensity during growths Pears ond Leedr (1969) in an
experiment of growing Lucern plants in growtﬁ characters under
high and low lcvel light intensities (32 - 43 K lux and 13 - 14
K lux) have shown that specific lesf welght snd net photosynthesis
were greater under high 1light intensity then under 1ow‘11ght
intensity. ) \

According to Minoru and Hori (1969) Zingiber miome,Rose.
requires a saturating light Iintenslty of 200 kilo luxs, -In the
trial on potted arabica coffoe seeadlings shaded to provide
25, %0 or 7% per cent light, Silveira snd Mecetri (1973) found
that the best growth (as measured by the dry matter production}
was with 50 per cent light. Radha (1979) noticed comparable
dry matter accumulation in the leaves of pinezpple both in shade
énd in the open upto flowering stage. It was mlsmc scen that
the reduction in totsl dry matter accumulation was not considersble
in spite of shading upto 75 per cent. Yong and Wilson {1920),
from atudies on the effect of shnding to 100, 60 snd 4D per cent
of full sunlight on the growth of green penic grass end siratro
in pure and mixed awards defoliated at 4 weeks, =nd 8 weeks

stage reported that individual leaves of shaded green panic had
greater photosynthetic activity than these from full sunlight.
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It was reported by Duggar (1503) that shading elther
partially or completely rsduced the carbon dloxide assinilation
end thersby the available constructive naterisls for plants.

In tometo plents, Porter (1937) observed that totsl smount of
photosynthates decreased with decrease in 1ight intensity.
Beneaict (1541) reported that plante of Agropyron cristatum,
Agropyron smithi and Boutelovs graclilg fgrown in shade had
amsller dvy weight. Myhr ond Seebo (1963) from the triel on
the effects of shade on growth, development snd chamthl.
composition in some graas speoles observed thet ghading greatly

reduced dry matter content in Festucn rubps Loliuvm perenne
Phleun pratense, Agrostilas tenulsn and Pog palustris.

In shade experiment with cosmon &rass Patterson (1980)
cbzerved that alter 89 dsays, the plants of three ecotypes
produced on an average three times es much totsl dry welght
in full availeble sunlight as in 56 per cent full light end
2 times as much in 11 per cent full 1light. The plants from
the shaded and exposed habitats genereslly did not differ
significantly in their responses to shading. %“ong end Wilson
{1920) reported that leaves of shade srown siyatro had a lower
photosynthetic potentinl than in the full sunlight treatment.

6 Growth analysis
Variéua works done shows that effect of snade on leaf

erea index (LAI) of plants vsried widely. In the case of
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green psnic response was positive, while in siratro, it was
- negative. In cocoa, net ascimilation rate (NAR) was not
influenced by shade in one of the experiment whereas in
snother decrease in NAR with increasing shade was reported.
t1s0o a negative response to shade in NAR in wheat had been
reportede In cocog rclative growth rate (RGR) has been
positively influenced by shading while leaf area ratio
(LAR) showed a negative relationship.

Wong esnd Wilson (1980) observed an 1ncreased'LAI in
shaded green panic awards and a decreased LAL in shaded
siratro. thn-a crop of grain sorghum was subjected to
0y 25 or 50 per cent shade, thée LAL was found to decroase
with increase ih shade (Palls and Bustrillos, 1976).

Wilson and Cooper (1953) coﬁducted a triel with 18
populations of Loiium perenrein glass house at naturel winter
light intensity and at approximate light saturation. At
both 1ight intensities thera were significent differences
betwéen population in RCR, NAR and LAR. NAR was significently
correlated with shoot/root ratio at low light intensity.

Hardy (1952) observed lowest NAR at highest shade level
end vicee=vorsa in cocoa, In the case of cocoa seadlings,
Gopinath (1981) observed that NAR was not influenced by

incrense in shade intensity renging f£rom 25 to 75 per cent.



Moursli et al. (1976b) found that the NAR of wheat
decreased with increased shade intensities from 5.7 to
3,2 and £rom 11.9 to 0.8 g & | day™' at 80 to 95 end
95 to 100 dsys respectively when the light intenaity was
brought dovn from 100 to 20 per cent full sunlight;

From the studies on light and fertiliser recguireanents
of cocoa, Evens and Murry (1953) recorded grestest RGR at
a 11ght intensity between 30 to.60 per cent of_rullldag
lighte COkali and Owuau (1975) observed that RGR was nmaximel

for cocos plants grown under nadium shade.

Cooper and Cualls (1967) noticed thet the increase. in
ratio of leaf ares to leef weight which occurs duelto
sheding of ‘legume {slfalfa and birds foot irefoll) was
asgoclated with changes in leaf morphologye

7. Yield and yleld sttributes

Reports of increcses in yleld consequent to shaliing
were noted in cocoa, tomato and green panics ZEut at the
ssne tine generazl effesct on shade on finel ylel# of crops
was that of decrease in the case of apple, peachea; sorghum,
soyabean, cowpen and cocoas In the case of ginger reductien

in yleld ves reported only at very intense shade.

Edmond et el. (19564) conducted shade experiments in
tonatoes and maxinmum yleld was obtained from p;nnta receiving
only 45 per cent of full sunlight. Schaldt (1967) in en
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experinent with an artificially induced shede on Zep mays
found that the yield per hecters were significantly reduced
when 75 per ceat to 100 per cent of solar energy avsilable

to leaves loceted below the esr was intercepted,

Screening trials conducted by Sahaspanaman.and Pilisl
(1976) at Kssarngod ahewed'that the fodder grass SQutamela
{Iripsncun lexum)hybrid naplar (Puse Gient end NB-21) end
| guinea grass (Panicum meximum) gove a green foddor yleld of
5 - 60 t ha™ ' under coconut shade. | =

| Fisher (1975) in en experiment have shown that orep
growth in case of wheat was reduced im dirsct proportion to
the reduction in radiation. Joseph (1979) reported that
the tes cionas under shade gave much higher yield tnan in
exposed plots. VWong and Wilson (1980) from the studies on
the effect of illumination at 100, 60 and 40 per cent of
suniight on the growth of siratro and green panic in pure and
50 3 50 mixture swards, defoliated every 4 (D) or (I[8) weeks,
obgerved that shading to 60 and 40 par cant of full sunlight
incressed the shoot ylold of green panic in pure sward by
30 and 27 per cent respectivaely in the I8, but rsducaed it
in the D& troatment by 3 and 14 per cent,

in shading experiments with tomato in which the light
intensity wes lowered to 50 or 25 per cent of that of the
controls Sakiyama (1968) noticed that the greater the shading,
the.lower was the fruilt weight. Z2Boneta Garcia andvﬂasque Lugo
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(1973) observed that more yleld was obtained vwhen cofiee
was grown in full suniight than when grown in partlal shade
{40 per cent)s DButtrose (1974) obgerved a decrease in the
number of flower and initiated in shaded cocoa compared to
unsheded cocoa. Gramen (1974) observed that decreasing

the cmount of photosyntheticelly active radiation by 40 - €0
per cent by shading in beans {Vicig faba) plants resulted
in decrease with the sghading of young pods. Palis and
Bustrillos (1976) found that, in sorghum, grain yleld snd
graln straw ratio decreased with increased in shading
renging from O to 50 per cont. iHuang (1977) in a triel in
which rice plants were grown with ondwithout 90 per cent
shadling obaserved that shading decreased spikelet nuéber per
panicle by 54 per cent giving a higher sroportion of
degenerated spigelets.

Venkataswarlu and Srinivasan (1978) conducted a irial
to study the influence, of low light intensities on rice and
observed that yleld loss was greatest with continual shading
at 40 to SO per cent of natural I%;ééfm

Flowering of barley in natural day light was directly
related to light intensity.

8. Guallity of produce
Quaglity of crops due to shade effect veries widely. In
general proteln content increases cnd carbohydrate content

decreases with shading.
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Myhr and Saebo (1969) observed that in some grass
species, the crude protein and ash contents ware approxinately
doubled by shading from 10 to 15 per cent of intensity of
natural light, whereas the sugar contents approximately
halved, snd serious lodging occurred as a result of reduction
in fibre contcnt. Shading was found to increase the
céncentration of total soluble and protein hztrognn in the
grain tissus when 20 to 100 per cent full light was tried on
wheat (Moursi et al. 1976¢). Palis and Bustrillos {1976)
cbgerved in the cese of grain sorghum plants subjected to
0, 25 or 50 per cant shode that protein increased while
carbohydrate decreasad with decrease in lights In an
experiéent whers aoyabeaﬁ plants wore shaded at four trifoliante
lecf stage to reduce sunlight by 20, 47, 63, 80 end S0 per cent
it was seen that shade hsd little effect on 0il and protein
content of seed except thet proteinncontent was highest and
oil content lowest at 90 per cent shade (Wahua and Miller,
1978) '

sono et al. (1976) found that shading tea bushes to about
45 per cent 1light inteneity with cloth screens about €0 em
above the plucking table, improved the green tea quality. It
was noticed that the quality was directly related to the
shade intensity ond this increase in quality was the greatest
in the first plucking sca=on.



19

9, Nutrlent content

It has seen that mineral nutrient status of planis ere
increasing with increase in shade in certain gops like apple,
cocoa, Spinach snd teas In case of soyabean on the contrary,
nitrogen content was found to be positively related to
{l1lumination levels. Also advarse affects of shade on nutrlent

content has been reported in siretro, cocoe snd pinespple.

Cunninghan and Lamb (1959) in a fertiliser experimsnt
with bemuda grass grown under aﬁade ebserved that 113 1b K,
120 1b P, G0 1lb K20 and 46 1D Mg0 per acre were removed and
shade produccd 83.5 per cent increase ccapared vwith 45,5 per
cent due to fertiliser treatment.

Root and rhizZome development was halved by desp ahade
end avallable carbohydrates in the forage were alao raduced
particularly at the low levels of fertility (Burton, 1559)e
Nosbergr and Fessler (1968) conducted an experiment with
Italian ryegrass. lie grew the grass under full day light
and 36 per cent day 1izht and epplied O or 120 Kg N per hectare.
Nitrogen 1ncreased dry matter production in unsheded plants
especlally in the later stages. In sheded plants the response
to N remained constant. Shading and nitrogen increased LAI
and shoot root ratio., Sheding decreased NAR., Nitrogen increased

and shading decreased the number of tiller per plant.



Hyhr and Saebo (1969) found that potassium contents
were approximately doubled by shading some grass specles
from 10 to 15 par cent of the intensity of natural ;1ght.
Phosphorus, cslcium and magnesium contents elso increased
under shoding, Guers (1971) reported that cocoa lesves
exnosed to direct sunlight contained less molsture snd
nitfogen than shaded leaves. /merican Holly plant exnibited
higher gnounts of potassiun end msgnesium in leaf tissues
when the plants waré grown at 92 per ceni shade (Fretz end
Dunham, 971). Contiliffe (1972) observed in spinach that
the concentration of potassium in the tissue increased with
reduction in the 1ight intenaity. Dracaena sanderiang
plunts grown ét £ive shade intensities ware snalysad fbr
foliar nitrogen, phoszphorus, potassiun, crlelwm and magnesium
and 1% was found that different shades had little effect
on the leaf mutrient content except that high shade intensity
_ increased potassium and magnesium especlally in young ieaves
(Rodriguez ot ale, 1973). Radha (1979) obzerved that the
uptoke pattem of major nutrients in pineapple was not
greatly influenced by shading. It was alsp noticed that
shading increascd the magnesiun content of leaves, at sll

stzges of growth ond nitrogen content at laoter stoges growth.

Oladekun (1980) reported that in the case of coffce,
ghade signiflcently influenced plent nitrogen, phosphorus
and potessium contents. According to Wong end Wilson (1980)
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nitrogen accumulation in @ll the plant components of green
penic was markedly iomproved by shading. Gopinath (1981)

in the case of cocoa saedlings noticed higher percentage of
nltrogen, phosphorus gnd potessium in plants grown under
direct sunlight then in shaded plantse. lMNowaver, between the
plents exposed to different shade intensities the nutrient

contents showed no significent differences.
10. General growth of plents

Evans (1951) described a shade experiment in which a
cocoa was grown under different artificial shade levels viz.,
15, 25, 50, 75 and 100 per cent dsy light. Reosults during
the first year showed that cocos made the best growth at
25 to 50 per cent sunlight but plants recelving 50 per cent
light were of better shapes As plants becmme bigger and
.auto shading developed, the 75 per cent light plot improved
its position wlth increasing light intensity, the need of

nitrogen fertiliser becsme more apparent.

Williams (1970) in an experiment in which Agropyron
Iepeng was shaded Qith fabric screens which tronamitted
approximately 46 per cent of normal day light for different
perlods of growing acason, have resulted reduced rhizome
welght but had a much smaller effect on shoot weight. [Fisher
(1975) found thet shading always reduced growth of wheat

plants approximately in direct proportion tc the reduction
in redietion.
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Agboola end Fayeni (1971) observed competition for light
.batween.maize gnd leguniee Tho 1egume‘waa suppressed by maize
shade. Kassan (1976) reported that cowpea, when grown mixed
with other erops was adopted more to lower light intensity.
Screening trisls conducted by Sahosrensmen and PLllai (1976)
ot Kasaragod showed that the fodder grosses gautimala
| (ggggggggg,;gggg), bybrid napiar (Pusa Glant end NB-21)
gad gainea grass (Peanicun meximum) gave a green fodder yiedd
of 50 - €0 t ha"! under coconut shades

The growth of alfslfa was effected adverely by shading
when 1t was grown with sorghum (3cott, 1960).

Kadnen et ale (1979) have conducted several studles
on the effects of modified spectral composition of natural
111um1nationlcn plant development. Plants were grown undepr
colourcd franes in net héusea or in the glzss houses. Rehﬁonso
of barley end wheaot (long day épecles) sorghun, naize,
Setaria 1talica (short day plents) were kept to the spectral
composition of main light period and to the end of the day
irradiation with (a2) red (b) far red 1ight was ldenticei.
Flowering snd internods elongation were enhanced (¢) blue + faov
red and were reterded in pure (d) blue iight. In bariey
flowering in neutrel dey light was directly rolated to light
intensity.

B Potagh nutrition
The literature pertalning to the role of potash nutrition



end crop production is voluminous and moat of them relates
to ceroéls and otherqcrops. Works on grasses especieglly on
shaded cultivation are very few. Some of the works under

ordinary ond shaded conditlons ere rsviewed herc.

Rescarch over the years has shown that potash 1s
essential for varlous metabolic activities of living cells.
Potash slways accumulates in those parts of the piant in
which cell division and growth processes are actively
proceecding and in cases of deficlency it iz tranasported
fxyom the oider leaves to the young, tissues. The nain function
of potassium 13 the maintenance of the physiological atete
of awelling of plamna collolds which is necesgsary for the
normal course of all metabolic process. The absorption anﬁ
reduction of nitrates, cell division end many other processes
are stimulated by an adequate supply of potashs 1t in
recognised that potasziux contributes to the hardening of the
supporting tissues and subscgquent to a stronger structure.
Potash alzo restricts excess ra:piretionlot the plentz and
thus reducing the catabolic process.

Nightingele et al. (1930) snd Jemes and Penston (1933)
reported that potassium concentrations were associated with
actively growlng plant tissues,

Yatson (1947) found thot the surface ares of leaves was

Frawi increased by application of potassium and hence the
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photosynthesias, Fuaiﬁara and Lida (1955) had shown by
experinents that potassium had sn effect in increasing the
carbohydrate end especiaslly the starch contents of paddy
and barley.

Plant stem 15 also reported to be atrengthened by edoquate
supply of potassium. Shrivastava and Yewslker (1960) chowed
that spplication of potash decressed the length of lower
internodes and inereased the bresking strength, thus helping
the plent against lodgihg. wWelsh {1963) while investigating
on potassgium in Ireland, observad that the mpplication of ~
potash improved the quality of carbohydrate enrd protein
constituent; of the wheat-grain to sone exbont.

Buckmen znd Brady (1964) had stressed the importance of
potassium in the desvelopnent of chlorpphyll altihough potassium
itself was hot a conatituent of the pigment.

Remaky4ihnen ﬂgir (1963) reported a lack of response to
phogphorus and potash applicetion in rsgi in case of height
¢f plants. HNitrogen had favourably influenced tiie plant
helight of fidger millet-but phosphorus and potash feiled to
evolke any response (Subremenien, 1969). Subramanien et al.
(1971) while atudying-the effects of N, P and K observed
significent incrsase in plent height by increased doses of
~nitrogen while P and X falled to infliejwany responses

Inerense in tiller nunber by potash application has bean

reported by various workers. Rsoakristman Nair (1963) obszerved
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an increase in tiller production when potash was applied at

20 1b per scre. Ushe (1967) observed beneficial influence

of potash in paddy by wsy of promoting growth, tillering

and straw yleld., Ramankutty (1967) observed that potash

had no significent effect on the nuaber of tilleras Application
of potash upto 80 Xg ha~? in rice had shown on incraasing

trend in the mmber of tillers (Vijayan, 1970).

Raya Chaudheri (41978) hkad: cboerved, in several
experinents that potassivm has glven modercoie %o high response
_in respact of ricé, wheant jower, bojra, maize, potato and

gugay canee

Gerg et zl. (1978) conducked sn experiment on effecta
of two levals of potassium as soil or folier spplicatlion
en growth, yield and physicloglcel eh&racters of walze plent.
Significent increase in all the growth atiributes were noted
in case of %511 spplication of K,0 st 90 Kg ha™' + .2 pon Hge
The smount of carbohydrates in shoot and mpots and starch
content in gresin were increased. Gosh snd Blswas (1978)
have conducted s series of experiments located in various
s0il climatic reglons of the country. bDifferent degreas of
"respense in crop yield to potassic fertilisations wers observed
on whest, rice, malze and potalto. Under intensive cropping,
the influence of K becane progressively pronounced in some

soils which initially. did not show eny benefiqial effact.



In many expefimedts mineral nutrient atatga of plants
were found to improve under shading as in the case of arple,
cocoa, splnach and tess In the cese of soyabean on the
contrary, nitrogen content was found to be positively
related to {llumination levels. Also mdverse eifect of
chade on nutrisnt content has been reported in siratroe cocoa

seadlings ond pineapple.

Hyhy and Szebo (16869) found that notassiuo contenta
were approximately doubled by shsddlns some grass species
to 10 to 15 per cent of the intensity of natural 1ight;F
fhogphoruas, calcium aqd.magnasium contents sl=o increased
under shading. Guers (1971) regorted thet ¢ocoa leaves
‘axposed to direct sun light gontalned lass mo;sture and
nitrogen than shaded loaves. JAmericen Holly Plant“exﬁgbited
higher anounts of potassium end pegnesium in leal tissues
when the plants were grown at 92 per cent shade (Fretz and
Dunhsn, 1971). Cantiliffe (1972) obgexved in apinach that
the concentration of potsssium in the tizeue incromsed
with reduction in the light intensity. Drgeaens gonderiana
plants grown at flve shade intensities, were snalysed for
Tollar nitrogen, phosphorus, potassium, calcium gnd magnesium
and 1t was found that the dlffaerent shades had 1ittle effect
on leaf nutrient content except that highgshade intenstty
incrorged potassium and magnesium esmpecially in young
leaves (Rodriguez et al. 1973). Radha (1979) observed .



that the uptske pattern of mejor nutrients in pneepple was
not greatly influenced by shadings Olasdokum (1980) reported
that in the case of coffee shade oignificantly effected
plant nitrogen, phosphorus and potassium contente In the
case of ococoa seadlings,lcoplnathan {1581) notlced higher

. perceniage of nitrogen, phosphorus and potassium in plents

grown under direct sunlight than in the shaded plants.
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MATERIALS AND HETHODS

The pressnt resesrch prograzame wes underitsken with &

view to assoas the fodder production potendizl of Guinea

grass vare [nckuenii.

And also to study the influence of

graded doses of potash on fodder production under partially

shaded condition.

Experimental site

The experiment was conducted in the Imstrucionasl Fean

ottached to College of aAgriculture, Vellayenl.

Soll

The =0il of expaerimental slte was Hed logm.

ilcchenicel

composition and choulceld properties of the goll ore glven

D&LCY e

(a} techonicsl compoaltion
Gravel
Cogrse sand
Fine sand
341t
Clay

{b) Chemicol properties
Totel nitrogen
Avellable phosphorus
Avpilsble potassium

pit

3. 60 per cent
070 pef ceunt
25430 per cent
18.02 per cent
12.40 per ceat

0133 per cent
0.033 per cent
0.092 per cent
5e2



Season and climate

The experiment was started during the last week of
June 19584 and concluded by the second week of April 1982,
The metepiological data for the above perlod and alsc 24

vezrs mean are prasented in Fige1 and Appendix 1 respectively.
Cropping hiastory of ﬁh@ fleld

The experluentel area was cultivated with s bulk crop
of fodder grass during the prsvious year.

HATERIALS

Slipa

Vigourous and heslthy slips of gulnea grass var. Fuckuenid
were obteined f£rom the geru plasn collections under ALl India
Cé—ordinated Project for Rgaearch on Forage Crops, College of
Agriculture, Vellaysni. The var., Mackuenii iz becoming
prominent end popular strain throughout the state in dairy
farmers holdings, It is drought resistant, fertilizer
ragponsive and is relished by all categoriea of 11veétock

especially milch cows.

- Fertilizers
The crop received the culftural and manurial practices
as per the(§§§ka3§;recommendations of the Kerala Agricultursl

University (AU 1978) except in the case of potash. Fertilizers

contalning the following analyticsl velues were used for
DenuUring.
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1. Urea ’ 46 per cent nitrogen
2. Super phosphate 18 per cent R 0Os5 ...
3. Muriate of potash 60 per cent potash

Shading
Unploited coeconut lesves wers used for providing

shade to the desired intensitles.

BETHODS

Layout of the experiment

Thé experiment was laid out in a factoriel 4 x &4
randomised block design with 3 replicationss The layout
w1 plen is given in Flge2s

Treatuents
5 = Shade levels
S0 = No shede (Full sunlight)
S, = 25 per cent shade (75 per cent sunlight)

|
S, = 50 per cent shade (50 per cent sunlight)
S5 = 75 per cent shede (25 per cent sunlight)

K = Potash levels

Ky = 25 KgKy0 ha™ 7

o
Ky = 350 Kg K0 ha™"
K, = 75 Kg K0 ha™

2
. -1
Ky = 100 Kg K0 ha



Troantment combinagtions

1e

2e
3e
Lo
S
6s
T
Be
Ye
10
1.

124
13
1k

15,
16.

SOKO

50K1
SCK2
SOK3
S1KO
S1K1
S1K2
S1K3
S0
S2K1
S242
52K3
53K0
S3KA
83K2
SBK3

Treatnent combinantions

Full sunlight + 25 Kg K0 ha

Full sunlight + 50 Hg K20 ha

1

1

Full sunlight + 75 Kg K,0 ha

Full sunlight + 100 Kg K0 ha

25 per cent
25 per cent
25 per cent
25 per cent
50 per cent
50 per cent
50 per cent
50 per cent
75 per cent

75 per cent
75 per cent

75 per cent

Replications

Totol plots

Gross plot size

Net plot gize

Spacling

shade
shade
ghade
shede
shade
shade
shade
shade

shade

shade
shade

shada

-+

3

+

&

+

4

+

+

&+

1

25 4g K0 ha™
g KeQ hd'1
75 Kg K0 ho
100 Kg K0 ha™ !
25 Kg K0 ham?
50 Kg K,0 ha™ |
75 g K29 he

3 B

20 hd'1
0 b
50 Kg K 0 ha
75 Kg K0 ha™'

100 Kg K0 he™!

100 Kg K
25 Kg K
1

16

3
L8
4aD 1 X 3.0 me
2.4 mx 2.,2m
40 em ¥ 20 em

-1



F1G 2. LAY OUT PLAN

4dx 4 FACTORIAL RB.D.

REPLICATION ]

1 2 4] 5 6 7 B
So¥s | Baka | S-Kx | BaK, SxkK3z |BzKp | H3Kz | OnKy
1 1. 14 13 12 11 10 o
Bekxz |H2Ko {Caky [Sake Siky | Siks [81Ka |9 Ko
__
REPLICATION |1
7 T 19 20 24 az 23 24
By kg SikKp [Sikg | 9 %p SokKg |l Spky | Bokz | SaKo
1
3o 5t zo £ 28 27 2.6 25
S3K0 | Bakp | Saly | Sak = SaKzl Sakp| SaKa |52 K,
- : .
REFPLICATIRY 1]
x5 z4 | 3B 36 37 3o 39 | 40 l
BaKp | BaKa | 82Ky | BaKz Szt ~| 83Ky | Szka SsKa'
J —
4 A7 46 45 ad 43 42 41
Sceky | 6o Kz [Soky |BeKo LS' Ko |S1Ky | SiKg S1Ke=
. -1
Sp Fuol & alGHET Ko 25 KG. kg0 HA.
-1
5 25 PER GENT BHADE Ky 50 KG. KpO HA.
Sp 50 PER CENT 9HADE Ko 75 KG. K20 N,

-1
5 75 PER CENT SHWADE K3 100 KG. KpO HA.




Details of cultivetion

The experimental area was dug twice, sftubbles were
removed, clods broken and the field was lald out into
blocks and plots. The individusl plois were sgain dug =nd
levelled.

Fertilizer gpplication

5 uniform dose of nitrogen (200 Kg W hé'1) and
phosphorus (S0 Kg 9205 ha “1) were applied along with
muriate of potash st as to supply varying doses of K20

as per treatment.
Method of planting

Young vigorous ond heglihy sllps were zelected and
planted at the rate of > slips per hill at s spacing of
40 em x 20 cme Planting was done on 26«5«-1980,

Provision of sghade

Artificial shading to the daesired lsvel was obtained
by placing unplsited coconut leaves on erected pandsls.
Pandalg were individuelly erected for each shade level by
fixing arecnut respers on ﬁanboo poles, Suificlent spacing
of 2.5 n were given betwesn the treatments so as to avolid
mutual shading of pandels. Each pandasl was covered from
all sides with unplsited coconut leaves upto about half of
its hight from top to bottom toavoid the direct entry of
slant rsys. Raised beds were talen 1eaving a boqfder

srea of 1 m within the shade levels to aveld the boarder
eff aCte
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An' Aplab' luxmeter was used for adjusting the shade
$ntensities. First the intensity of 1light in the open
condition was noteds Other desired levels of light intensity
wag adjusted on the basis of the intensity in the open conditlcne
Frequent checla were made several times throughout the course
of expeviment to meintain the shade intensitles to the deslired

levals.

Genersi condition of the cyrop -

The genernl growth of the crop was setisfactory. Slipa
which exhibited poor growih were removed and plented with-
fresh slips after the first and second weaka of plenting.
irowth end ecgteblishnent of crop in control plots during

sovere Summer season were comparatively poor.

Interculture and weeding
The =oil wps slightly dug and wseds were resoved one
month after planting. A second weeding wagz nlso glven one

month af ter the first weedling.

Harvest

Graesses were harveated at monthly intervals from
16=8«1981 caineiding with abundent growth or 50 per cent
flowaring stege. Altogether four hervests were token during

the perind =nd data recorded for analysis.
OBSERVATIONS RECORDED
A« Growth characters

For rocording growth characters four hills were selected
randomly.
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() Height of plants
The height of the plant was recorded on the day previous
to each cutting. The holght was messured fryom thg bape of

the plant at tie ground level to the tip of the tellest lcaf.

{(b) Tiller count

The number of tillers were counted on the day previcus

to each harvest sid recordads

(c) Leaf area ,
Leaf area was calculated by ploting the sres in graph

papaY.

{d) Leaf : Stem ratio

The plaznt semples collected were separated inte leef
end stem portlons welghed geparately and lesf gtem rat&os 
was worked outs The ssme porticns were agaln put tégethar

and dried for estimating the dry {odder production.

(e} Chlorophyll content ¢f leaves

Crlorophyll 'a' , '0' and totml chlorophyll contents
vere cstimated twlce, once . at the flrst harvest and second
at the second harvest by using Sﬁectra—phoﬁ@metric method
as described by Starnaess and Hedley (196%5). Hatured lesves

woere used for estimmtion.

One grzm of the representative green sample, collacted
from five plents chosen at rondea was taken in s morsar

in the presence of excess zcefon. Then 1t wae ground well



end £iltered through a Suchner funnel. The brei was wpshed
repeatedly with fresh scetont(80 per cent) until the washing
was colourless. The extraet and washings were then made uptc
50 ml., The optical denalty (A) of an aliquot was measuxed

using s Specto-photometer (Spsctronic-20) at wave length

of GLS e and 653 . The contents of chlorophyll 'a* , DY
and totzi chlorophyll {ng g'1 Lresh 2lght) viera then estimated

using the followlng relatlionships.

Clile.‘.‘opl‘ly‘ll '8’ e 12.72 A 663 w ou 53 A 6&‘5
Cilorophyll 'b!? a 22487 & BA5 = L.67 A €63

Totol cilorophyll = B.05 A £63 ¢ 20,23 A 645
{Chlorophyll a + b)

(£) Greon fodder yield
The green matter ylelds from the unet plol area were

recorded immediately ufter harvests

{g) Dry fodder yvield

The sesmples from each cut were first sun drlied and then
oven dried to a constont welght at 80°C. The drymatter contents
were computed for each treatment end tnelir drymatior vields

were worked out,

3. Quality characters
Plant semples
The plant ssaples were dried in an over at 80°C end

greund in a Wiley nill.



(a) Protein content

The total nitrogen content of the semples were determined
by modified microkjeldahl method (Jackson, 1967) end crude
protein was cslculated by multlplylng the nitrogen conteant

by the factor 6.25 (Simpson et al., 1905},

(b) Crude fibre content

Crude fibro contoni was deterained by lwlss.C. method

(1975).

(¢) Ash content _ _
Ash content wes deotermined LY feC0e feCe method (1975).

(d) Phosphorus, Potassium, Calcium snd Mepnesium content

One grem of powdered semple was‘digeated with triple
actd mixture (HNOy + HyS0, + ﬂcwaj (Jackson snd Ulrich,
1959), the digest was filtered snd made upte 100 @l and uged
far the estipation of phosphorus, potassium, calciun and

nagnesiume

Phosphorus was determined by Veanadozslybdzte phosphoric
yellow colour method {Jackson, 1967).

Potessium was deterained by using 2 fleme photometer.
Cglcium and magnesium were detemined in s suitable

aliquot of triple scid digest with EDTA (Cheng ond Sray, 1951).
Ce Soll puelysis

Totel nltrogen, zveilable phospharus znd svailoble

potassium ¢ontent of the compesite 20i) somnle collected arior



q7

to experinment and soil semples collected from individual plots
after the éxperlment were analiéed. Total nitrogen was
detemined by modiflied micro-kjeldahl method, available
phaséhorus by Bray!s methad zad gwailable gatasaium vy

smuoniwn acetate method (Jackson; 1967 ).
D. .Stotisticsl enalysis -

Data relating to different parspeters ware snelysed
‘statlstically by applying the technicue of snulysis of
variance for &4 x 4 Rendonlsed Block design factoriel experiment
snd significence was tasted h} ¥ o« test (Snedecor and Cochran,
1967)



RESULTS
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RESULTS

An experiment on shade tolersnce of Guines Zrass
variety Mackuenii under different levela of potasaium vwas
conducted in the Instructionel Fzym, College of Agriculture,
Vellayanl. Levels of shad@'giVQn wvere 25 per cent, 50 per
cent, 75 per cent and ‘no shiede® {open)s Doszee of potash

1

applied were 25 g hé’1, 50 Kg ha'1. 75 &g ha ' and

100 Kg he1, Blometric obeervations and chenicol analysis

for various mutrient contents were carried out at different
stages of crop growths All the obgervetions were statistically
analysed. The results obtained are digscussed below

acparately.

I. Plsut Charascters

A. Blometric Observaetions
1. Height of the plents

Ihe meoan data are presented in Tables 1 to 5 and

analyais of varisnce in Appendix IX.

The effect of aﬁade on the height of Guinee grass
was significent in sll cuts including combined mesn, except
the firet cut. Meximwm helght was recorded under 50 per 6ent
shede ond minimum in (open fiecld condition) the plot where

there was no shade.

Potash levels had significant effect in 211 cuts and

combined mesn. HMaximum height was recorded under the highest



Height of the plant (m)

Pable No.1: Flrat cud

ey " - - b rope—— -
b $ae Ay 3 bk e e

KO E‘l Kz K§ flean

130 123 1.37 133 1e &t 133

-31 1425 125 150 1e 37 1634

5, 1233 th2 132 133 1e3b

83 1 20 1433 1435 137 1¢ 31
Mean 125 154 1637 137

[P - R R P p—— - emad P R O G

Calle (0.085) Harzinal nesn = (0,0879
Cels (0.08) 2 factor mean = 01758

Teble Ho.2: Second cut

!{O - K,‘ K:—: R3 Mean

So 1673 1.84 1¢91 207 1,89

s, 1484 18T 2400 1493 1450

52 1.65 182 182 1483 1789
Heosn _.; 17% 174 180 1486

CeDa (00095) Horginsl mean = 0,0859
GaDs (0905) 2 factor mean = 0.,1718



Hetght of the plant (m)

Table No.5¢ Third cut

Al

Ky K, K, Ky Mean _
S 0,81 0,93 1001 1,06  0.95
‘ 8, 1025 128 1433 1aB0  1e32
32 1.28 1638 16 :2 1el:5 1. 33
3y 1025  1.25 1e33 1.38 1,30
Mean 1215 1-21 1.27 132
Ceale (O.ﬂSi Hargingl mean = 0.0869
CoDe (0.05) 2 foctor mean = 0.1739

Table Hol.4: Fourth cut

90 DR b W Ky Sl shalk i ] =il -

1.07

KO K,‘ K.a K3 ) Kean
N 0.80 '0.66 D74 072 0.68
81 0,58 1e04 1.00 109 1.05
S, 1213 1,18 1425 1019 1.19
'33 1.21 1.18 1031 1.28 1025
H&ﬁn 0096 1002 100'9

e

CoDw (0405) Margingl mean = 0.0650
Cele (0e405) 2 frctor mean = 01301



,&1

Height of the plant (m)

Table No.5: Combined noasn

Ka K3 Hean

5 1010 1620 1e2h  1.32 1022
31 1633 137 1.48 1445 10“_1
5, 1635 - 1ob5  1.45 145 143
3y 1032 130 1436 4o 1435
Flean 128 'i.33 1.38 1o &1

s g o . - s . -~ g

CaDe (0,098) Harginal mean = 00435
Celle (‘0.055 2 facinr mesn = .0860



level of potesh. No cignificance wes noticed due to

interaction between shade and potash levela.

2« Lenf area

The nean date are pregsented in Tables 6 to 10 wnd

the snelysis of varlience in Appendix IXl.

fventhough shiade had no significent effect in leet
prea in the Lirst cut, in ell other outs the effect of
shode wes significente Mawlmum leaf ares was noted under

75 per ¢cent rhade tut 1t was on par with 50 per cent shade,.

Potash levels showed significence only in the third
cut and combined mean. Highest lesf sres was recorded under
the higheast Level of pnissh but it was one par with 75 Kg
potash,.

3. Tiller Producticn
The meen data are presented in Tables 11 to 15 end

anplysls of varlence in Appendix IV,

Tiller production has shown significant difference
due to shade offect throughout the crop growth. Tiller
production was highest under open conditions and legst

under 75 per cent shade.

Luvels of potash showed significont influence only in
the third cut and combined mesn. 7Tiller nunber wvas maximunm
due to hlghest level of potash but the ssue was on par with

all other levels.



Legf area (cma)

Table No.6: First cut

= = -y oy A o= -

Ko K, Ky K3 Mean
%y 101.92 59, 36 107.07 108,88 104,28
5 116.43 111. 51 126.61 128.29 120.71
52 .101051 123,84 116.74 116435 114,60
33 146,77 104,00 116+ 55 119.59 121.69
]‘105“ 116.67 109;67 116070 118.27

n—mwaﬁ-ouumsﬂuu-mmnamwmﬁmum- S SR S I N £7E AP S BN S AR GV &R A0S U0 AR il el dee wnb A out b APl sl el Sk P OB Gl R e R

Celle (0408) Hargilnal agan s 22.42
CoDa' (0.05) 2 £actor mean « 64498

Table No.7: Second cut

Ky Ky Ky Ky Mean
S 50,99 52441 72,01 75025 62,66
31 8G.86 95.38 91410 101.46 94445
5, 100477 9643 10326 11510 10389
Sy 106. 21 93.21 9586 98.68 98,50
HMeon 86,93 Bh. %5 90458 97.63

GoDe (0.05) H(&I’giﬁﬁl Renl = 10.66
Cee (0.05) 2 factor mean = 21.33



Laaf arvea (ca?)

able No.8: Tidrd cut

Ky Ry - Ko7, Ky Heen

S 62.27  B0.46  B7.58  92.36  86.67

5 112,63 117,12 122,37 133,43 121,39

5, 130426 150,09 160,02  158.42 151495

8, 138,42 166438 167.46 180,99 163431
CHean | 113.13 128,52 134,35 441430

CaDe (0.05) Murginal mesn = 1300
CoDe {0s05) 2 fnotor mosn = 26,01

Mnble No,93 Fourth cut

=ty ne-ade b b BB P B Gl EX-APED L Sy o

Ko -K.' ?.2 i\'.s ean
So 3971 &Go 4Lty a9.71 ﬁfi-97 "l‘?l71
s, 99¢29  100.66 106,47  110.15  10Le b
52 118.39 137.76 130.£9 120.07 12671
s 120063 137,48 438,57 149.83 137,64
Hean S5, 4‘9 105,58 106, 36 108477

- enm S -

Lo Vi g -n -y

CeDs {0e05) Marginal meaon = 14,02
CuDe {0.0%5) 2 Lactor mean = 22.04



Len! prea (cma)

mable Ng.i@s Coabined mazn

KO ) K1 . Rz KB Mesn
A 63,67 60.66 79,06 82,87 73.82
5, 104,53 106.20 111,60 118.36 110,17
5, C 18,96 127,037 127.66  159.10 124,69
.“33 183.83 12526 125456 15730 130629

A S S I S - S U A €3 U W U S T IR sy o e -

Hepn 103.05 10704 111096 116.90

A WY ey A B S ol A i o e LA -y "

CoDs (0+05) Morginal meen = 6.82

Call (0-05) 2 2&‘:'&(}2‘ ngnil = 13!6‘4



45

T4{1ler production (Rumber/hill)

Table Hoe11: . Firat ocut

K Kq K, Ky Maan
5N 15.33 2033 19.00. 20433 18.75
3, 15433 1633 2000 21,00 1Be16
S, 14,67 1933 1333 16433 15.92
S5 14.33 15667 15,00 12,33 14,58

s dm B . pragrrpeap— - - -

CeDs (0403) Marginel meon = 2,69
CeDe (0.05) 2 factor mean » 5.30

Table No.12: Second cut

KO K1 Ka K3. Heen

% 19.67 16600 15,00 20033 1775

8 10,00 9400  11¢33 11,00 10433

S, 7.67 Be33  Be35  9¢33 Beli2

53 bL,67 3.57 4,33 533 44,50
Meen 10450 Ge25 ©  9e75 11450

CeDe (0e03) Marginpl mesn = 2,69
CeDe (0405) 2 f£rctor wean = 5,38



1leyr production (Kumber/hill)

Tabile Nq.‘!B: Third cut

_ . M
KO If.1 K‘E K3 esn

50 11,00 1800 ° 17« 67 '1{3067 1&033

Sy 12,67 Ge67 1253  11.00 1142

52 11,00 12,33 933 11,00  10.92

33 700 5.00 . 5,00 6,67 OeltZ
Mean 10441 ' 11.50 " 11433 9083

CoDe (0.05) Harginal meen = 2,62
Colle (0-95) 2 factor mean = 50 25

Table No,14: Fourth cut

E{1 K2 KB I{3 tlean

5 1767 22,00 10467 21667 2025

= 14,00 18.33 - 15.33  14.33  15.50

By 15233  He33 1433 15,67 14492

33 : _12.33 10,67 1500 10,67 12416
txiean 1£¥.53 16.33 ‘16-08 T5a 58

Culle (0.05) HMarginal meon a 35,02
£.0, (0,05} o factor mosn = 6,05



Tiller productlon (hNumber/hill)

Table Fo.15: Combined mean

KD R1 KE : K3 Mean
:?0 15!92 19-08 i?IBB 19-03 17098
81 13,00 1333 175 14433 13.85
52 12. 17 13053 11035 13-08 12-’54
84 9. 58 9400 10e 33 D¢ 55 .63
Hean 12467 13.7% 1356 14,02

CoDe {0405) Marginagl meon = 1.82
Celds (0005) 2 fac'ﬁel‘ Repn = 3064
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4o Leof : 5tem ratio

The mesn Vvalues are glven in Tables 16 to XD ond

gnalysic of variance in Sppendix V,

Effect of shade was significent only in the third cut.’
Levels of poiash showed no significent influence in itne
leaf : stem ratic of Guinea grass. The intersction effect

wasn olgo not significent.
5« Green fodder yleld

The mean volues are given in Tables 21 to 25 and

analysis of varieonce in Appendix YI.

2ignificent differgnces wore noticed in green fodder
yield due to shade levels. <n the first nnd second cuts
highest yield was found in the tresiment under'full sunlight!
followed by 25 per cent shade, 50 per cant shede snd 75 per
cent chade, Zut in the third and fourth cuts and the
comblned total, 50 per cemi shade levels hove glven higher

ylelds followed by 23 per cent shede lovel.

There was significant aifference in green fodder yield
cue to potash levels in the first cut end comblined total only.
Highest yicld was recorded for the higheat level {100 Kg ha~1)
potash level snd the yleld decremsed with decrazase in potash

doaeg.

The interaction effect was not significent,



Lepf stem ratio

Table Noes16: First cut

- S

H‘O K1 K 2 K3 Hean

=N 2,99 496 20 21 1051 197

S 2.4 213 1.97 2,08 2,08

=R 2.02 2,28 1293 .96 2.05

23 2,00 1.68 211 165  1.91
Heen 2:00 2,07 2005 1.80

Teble Hoa17!

0 T Aot S el el Y A e O el M -8 AP BTN K12 S

Cole {D:08) Marginal mesn = 0,316
Colls (De05) 2 fector meen = 0.633

Secend cut

-l el Cm sl o D Ol T S AR

K!B ii1 | K2 1{3 Kean

SQ 2»05 . e 33 ' 4’07? 1016 Te 58

S,‘ 1471 180 1.72 1.69 1.76

's2 1473 1481 1460  1.64  1.70

31 2,48  1.64 1492 1«87 1.98
Meon 1.00 1075 1.59

-t o

167

oAl

CeDe {0.05) Harginal mesn = 0,391

CuoDa (0e05) 2 fuotor mean = 0. 782



Leaf stes ratio

Table No.18% Third cut

2.06 3«G7 279 2:81 2,69

%

81 2468 250 i Je13 2:.87

52 297 277 280 3.00 2488

33 2042 213 2¢35 2:53 2436
Mesn 2453 272 206‘8 287

CeDe (0.05) Marginol mesn = 04290
Cols (0405) 2 Lactor mesn = 0,580

- Table No.19t Fourth cut

Ko K1 Ka K3 Mean
8y 262 2.6 zh2 2,36 2447
52 236 20 21 2. 18 243 2¢ 56

2.18 2623 2450 2634 232

ol

Mean ¢34 2:34 2 3 2.36

Ce® (0.05) Margingl mesn w 0,535
CeDe {0405) 2 Loctor mean = 0.795



Table Noe 2Ot

Leal atem ratio

Conbined mean

OV S——

Ke K1 _K2 KS Mean

8y 2.19 p 1069 2:03 2,14

' B, 230 230 2,22 2e31 2,25

. S 2.27 2,26 2613 2,26 26 2%

35 2.27 1.97 e 22 218 2,16
Heen 226 2426 2:11% 220

CeDe (0005) Harginel mean = 0e230
CeDs (0405) 2 factor mean = 0,460



Table Moe2%: First cut

Green fodder yield (T ha~ )

- e - -

Ky K, K, KB Hesn
ég, 2773 35,07 30.67 33,73 3§.55
5, 27.73 34,03 40.93 29,06 25, 4f
S, 23433 36453 31450 50433 34 18
84 21,43 %5420 21450 20,63 26494

Meon 264 30 3371 35.90 37.19
CeDe (9.08) Harginal mesn = 5,31
Celdo (0.95} 2 factor mean = .63
Table Noe.22: Second cut

Ko K, K, Ky fieen
8 206 23 37480 Ghe13 45,36  30.38
Sy 31.50 Ble03 35,26 32,76 33¢ 39
s, 30486 306 23 30. 28 29¢63 304 24
By 16,36 | 11496 11.86 10445 1369

Hesn 27« 24 284 50 %06 L0 30465

oM

Coelle (0e05) Mprgingl mean = 3.80
CoeDe (De05) 2 factor mean = 7461



Green fodder yield (T ne~ 1)
Talile Hoe23: Third cut
o
Xa Ky % K3 een
A 17.65 25,98 2143 %ol 22,36
54 29.60 34403 23,96 54,03 31465
8, - B4,00 33,36 . 35.53. 26453 3510
H_ean 260 29 F26-76 ‘261 '54‘5 30. 2&
CoDe (0.05) ﬁargingl'mean = 5403
CeDe {(0s05) 2 fuctor mosn » 10,06
Table Noe2b: Fourth cut
KO K1 Ka 1{3 lfean
&N e 20 1130 1133 14450 1133
S, 18,95  21.43 17400 15410 1795
5;2 27 ® 06 220 70 ) 2207G 2&- 56 2‘&. 25
5 25420 17400 15490 21443 20,63
Yean 1G.68 18410 17448 18,90

e - Ll A A A S S S ol S o S e e £ Agh-ae

Colde (D405} Marginal mesn = 3,98
CeDe {D,05) 2 foctor maan o 757



Gresn fodder yield (T ha™ 1)

Table HNoe25: Combined totel

) |
1

KO K1 ' K‘E K3 Hean
S, 83,80 14210 116,56 126,03  109.63
S, . 107,10 123,63 122,17 120,57 118,44
S, 120,26 122,83 120,96  131.06 123.78
5 86,93 70460  B1.26 106413  B86.28
lesn 09453 107.32 . 110. 24 121.05

Coals ((3.05) Marginal mesn » 12,49
© T {0.05) 2 factor memn = 24,98



Hesponse curve
The yesponse of shade on fodder yield is found to be
guadratic (Fig.5) and is given by the equation
Y w 107.6584 + 121308 5 = 0.0185 &°
where ¥ is the foader yleld (tonnes ha~') and S is the

degroe of shade (percentage).
-~ .

The response of potash on fodder yield is found to De
linear (¥ig.6) ond ls given by the equation
| T = 92,66 + 027 K
where ¥ is the fodder yleld (tonues hé'1) and K iz the level

of potush (Kg hé'1}.
e DUry fodder yield

Hoan values are given In Tebles 26 to 30 and cnalysis

of varisnce in Appendix Vil

Dry fodder yield Variedbaigniricgntly dug to shada.
In the firét end second cut higher ylelds wers recorded
in the open condition and theresfter yield decreased with
incresse in shade intensity. In the third cut highest yield
was recorded under 25 per cent shade and in the fourth cut
under 50 ey cent shade. In the case of combined total
highest yield wa 5 obtained in full sunlipht which was on
par with 2% 2nd 50 per cent shade levels. In gll the cubs
as well as In the combined totel the lowest yleld wes recorded

in 7% per cent shade lovel.



Dry fodder yield (Z ha™%)

Table No.26: First cut

KO K1 Kz KB Mean
8 771 9401 9439 8e 46 Be64
31 Be1h 075 8,10 Tels3 760
5'2 6097 723 8,58 6453 733
53 5. 21 4,94 738 55O 588
Mean 7.01 6499 Be36  Te10
CeDe (0e05) Harginal mesn = 1439
CeDe {0e08B) 2 famctor mesn = 2,88
Table Hoe 273 Second cut
Ko K1_ I{2 KB Mean
Sg . 6482  Bs92 9426 14,03 9476
S., 718 7493 627 Be28 Tolths
8y 5e82 5065 6.43 Se17 6,02
85 4,02 6409 '3. 65 317 4o 20
Heon 5¢96 715 6e&3 791

Cobo (0005) Margi.nal mean m 225

Ce B (0005) 2 footor mean = lu50



Dry fodder yield (T ngﬁ1)

Table No.28: Third cut

Ky K, K, Ky Mean
30 . 7031 7038 : 7962 9017 7.87
5 Ge 13 GeOb 7e52 S.19 Be21
5, BaO7 7435  BelS 8422 8.02
5 6629  La74 Se 28 6403 5¢58
Heon Tobs 7412 724 7490

Calte (0.05) Harginel uesn = 1,00

Celle {0e05) 2 factor mean = 2,00

Table Hoe.s9: Fourth cut

Ky K, K, x3 Fean

31 745 7.97 726 5, B0 7,05

Sy Je 34 7439 7 .56 BeG9 Be 32

85 7.84 5 34 Se 47 641 6e 26
I'i{.’&ﬂ 70 n?lr 6. 31 6. 49 7- 03

CeDa (0¢05) Mar’ginal mean = 14698
CoDe (0s05) 2 factor mesn = %436



ory fodder yleld (T ha~1)

Table No.30: Combined totel

S gty B A 1 e A g

Ky K, K, s Mean
S 20016 3e51 3248 38,40 32014
s, 32,21 31469  29.25  19.39 28.13
5, 30,19 .62 31403 29491 29.69
s 29036 21412 21480 21460  21.97
Hosn 2798  27.99  28.6L4  27.33

CaDe (0:05) Marginal mean = 5.16

Cale {0.08) 2 factor mean = 10432
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There was no significent effect in the spplication of
different dones of potash in dry fodder yield.

The interaction between shade ond potash levels were

not slgnificant,.

7. Crude protein content
[leant dnta are glven in Tobles 31 to 35 and anslysls

of vorisnce in Appendix VIIL,

The erude protein content of fodder varied significently
in the second end third cut and combined mezn. HexXimam crude
protein content wos recorded under 75 per cent shade levels
in 2ll these cuts. In general crude protein rocorded in .

full sunlight was the ninimum.

Levels of potash had no slgnificent influence in crude
protein content of Guinea grasss The interactlion was also

not significent.

8. Crude fibre
Mepn values are given in Tacles 30 to 40 pnd enrlysis

of variance in Appendix IX.

Significant effectns were noticed in mecond snd third
cuat and also In combined meeon., Maximum value for crude
fibre content was noted under full sunlight ond it decressed

with incrense in shade intensity.

Ho significant response was noticed in the case of

potash levelsn,
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Crude protein (per cent)

Table No.312 First cut

oy - - o o b - - s A i

Ko K1 K2 KS Hean

SO 752 744 757 Be 23 772

31 T¢39 B33 Se 33 B.02 8,02

52 8.22 8,12 8433 Te92 S.14

53 5,66 Be12 8431 Be 21 8.3:?
Hesn 7-95 B.00 B 16 8009

b il ou A Ol Y il SN S S S e S LF e S A D el s -y i e Mol SN e Ol A Al I U S B S S

CoeDe (0.08) Marginnl mesn = 1.26
Co e (0.05) 2 foctor meegn » 2,52

Toble Noe32: Second cut

- - e an e A P e e D s ol A S o

1{0 i{,l Kz KB Haan

Sy 7.16 732 716 7«05 718

8, 7442 8,00 7465  7.82 7.72

32 Te88 709’4 70 4-'+5 8428 7089

33 B8e48 8.16 Bs 50 B 37 8435
Hean 771 785 769 788

A R AV P S N S0 e S 225 S A N A i Al N sl

CeDe (0605) Marginzl mean a Q.55
CoDa (0405) 2 factor meon = 1,13
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Crude protein (per cent)

Table No.33: Third cut

KO 31 K2 KB Miean
‘530 7«18 o3 7429 7+18 727
'51 Teb0 TeB1 7463 770 768
8, T 7478 . 775 7.66 B,08°  T.82
S, 8¢11 8,03 B.16 Beb2 818
Meen ?-67 7075 7-68 7-81&

- e g oy -
- - " - o mly -

CHDO (9305) M&r{ﬁinal Rennl w 0-32
CeDe (0405) 2 factor meon = 3465

Table Noe 342 Fourth cut

adcs b k- v ) Sy

Ky . Heen

L 4 - A My Wl . <55 gt O VA R VO Y S b g k- L2

586 5,83 616 6023 6402

0 o

81 7.06 700? 5o 51 6. 53 6.79
. 52 6. 50 6.75 6. 50 606’-@' ' 6- 61

8 6.52 6+ 53 677 6,85 6.68

e Fp——— -

Meen 6,49  BuSh 6443 656

- - o - s atn - g —— -as

CoDe (0,05) Merginal mean = 0e97 -
Ce De (0.05) 2 factor mean = 1&91’



Crude protein (per cent)

Table lNo.3%5: Combined mean

63

- - -
Jpa— il gaiy £k -y - - -

Mean

D A OB LT B 5 ol e At - e o7 - -

A 6.9 7,03 | 5.07 7418
% 73 TS 753 75
5, 7e59  7.6h 750 T.73
S5 793 TeT1 Te94 7496

6455

Te56
7.62

788

Hean 7446 755 TeS58 7480

CoDe (0.05) Merginel cecn = (3487

€.D {0.08) 2 factor mean m 1473
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Crude fibre (per cent)

Table ﬁa.36; Firat cut

Ka K1 K2 KB Mean

S 34,440 Shels?2 3LeBT 34,08  Zh4JU0

81 35.09 34.03 34,37 33.94 3435

32 33+91 22482 314-. 28 3L}o 3‘0 3£h 08

53 335.48 33.70 33.55 33.96 33,61
Memm 34. 213 33-99 3'{1. 16 3“'.06

Cele (0.05) Marginal mesn = 1.18
CoDe {0.05) 2 factor mezn = 2435

Table Noe37: Second cut

KU K1 K2 K3 Mesn

%3 34,83 3496 34e97 34,78 34,88

S, 34057 34,32 33,99 321 34.27

32 33.64 34631 3453 33,94 34,11

%5 3335 33,88 33.06 3237 I3 411
Megn 3&1 10 3"49 36 3heils 3Ih 07

Colle {0.05) Marainal mean = 074
CeDe (0405) 2 foctor mean e 1.48



Table No.38: Third cut

Crude fiore (per cent)

65

P - i o

KO K1 Kz I{3 Hepn

8, 33,93 53,42 . 33,80  3%.92 33.79

Sy 33,50 32,50 33,06 %370 . 33¢21%

Sy 33,03 33447 "32.99 32481  32.83

55 32.87  53.41 32,77 33.39 33.11
Hean "33 33 320“‘3? 33- 18 3"301&6

Colle {N.05) Marginal mean a 0. 52

CeDa (3005) 2 factor mesn = 1,05

Table Hoe33: Fourdth cut

B s e, S Ll 3 O S K T s s i

. o - L SR

RO K,'- ¥ 5 E. Hean

%o 34,24 33,83 . 33,56 33,73  33.83

Sq 32,99 32,70 32451 33,19 33,00

S, ‘33,85 32,97 32,87  33.18  32.97

Sy 33,25 32,89 35410 33,01 33,06
1ean 3%.33 33,10 33,26  33.28

o -

e e (0.05) Hargingl nean = 0.G93

CeDe (0a05) 2 Zactor mesn » 1.97
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Crude fibre (per cent)

Table Hoeld: Combined mosn

Ky Ky K, Ky Mean

S) . 3W38 3416 3427 3h42 34,23

84 34eDB 3BT 33,73 33.76 3373

9, 33,36 33430 33467 33456  33.50

53 330 2!-5' 33- uh 330 {-?3 330 153 33! 30
Mean 33,75 3352 33,78 33,72

Co D (0065) ﬁﬂr&illa; maan = Dead
Colo (0.05) 2 factor mecn w DeY7
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The interaction effect was olao not significant.

Ge. 4gh cbntent

Hean values are given in Tables 41 to 45 and gnalysis

of variance in Appendix X,

Ash content dld not show any slgnificont difference
with different velues of shade and different doses of
notashs The interasction effect was algo not significent,

10. Chlovophyll content
Hean velues are given in Tables 45 to 51 and anelysins

-

of varisnce in Appendix Al.

Signifilcant differences were noticed for chlorophyll
'4% in  the filrst and second cuts. Chlorophyll 'a' content
increased with increase in shade intenslity. Heximum conteat
wss moted under 75 per cent shade level and minimum values
were notlced under full gunlights In the case of c¢hiorophyll
'b?! mignificant response was noticed onily in second
observation. iere elso higher chlorophyll content was
noticed with higher levels of shede. Sipnificant differences
in total chlovophyll content vwere seen due to shade levels
in both observations. Here also chlorophyll content

increased with increase in shade intensity.

The effect due to potach levels was not significant
in the ¢ase of chlorophyll a, b or total chlorophyll.
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Ash (per cent)

Table Nol.41: First cut

Ko K1 52 KB Fean
SO Q¢ 31 9. 43 9.45 D75 9-"9
31 Se 56 9.85 Qe77 9.49 9.67
32 9-49 9-"—#2 .80 9.38 Se52
83 B.83 04 36 Ge 38 5.05 .15

Cole (0.05) Margingl moeon = 0.67
Co}jo (0005) 2 fﬂctor moeagn = 112&

Table No.42: Second cul

Ko K1 Kz KB Mean
SO Ge35 G35 Ge13 Qe 50 Qe 33
S1 Se 30 0.84 Q.62 Qe 45 Q.57
32 9. 27 Qels2 0,52 9.08 Ge 32
53 T 10 9.17 0439 9. 20 Ge 21
tean Qe 27, Qe by Ge 1 9430

- - -

Colte (0.05) Merginal meen = 0,38
Ce D (0005) P fﬁctor mean = O'??



Table No.43:2 Third cut

Ash {per cent)

WA A W s,

KO K,.' E{g I{3 Mean
sé 9,18 Ge16  9.06 9400 9409
s& 8.50 9.07  9.05 8495 8,90
8, 9403 8492 9.08 1088 8.98
Mean 9005 9096 8.97 8.91
CaDe (0.05)1 Marginel mean = 0.41
CeDe (0.05) 2 factor meson = 0.84
Table Ho. 443 Fourth cut
E{O K1 i{2 K3 FMean
% Ba73 B.82 8493 8471 8480
35 G402 8,62 8.69 8467 8.80
S, Beb3 A, 56 8.88 9.01 875
Sg 2.00 8.82 8.87 8471 8.85
fﬂean o 8.8& 3-74 8084 8.77

CoeDa (0.08) HMarzinsl mean = .41

Celie {0.05) 2 foctor mean = 083



70

Ash (per cent)_

Table No.b&5: Combined mean

- - - - . TR S A g D -

Ko 4

S b 2 - Ty -

S, el 0420 - 9415 o2l  Qu1B

S 9e22° 939 .28 Setl 926

5, S.11 9407 9e32 9409 9415

Sy 9.00 9401 9.08 . 8,94  9.00
Mean 9e12 9417 9421 9¢10

CeDo (0.05) Marginal mapn = 0.27

CeDe (0e05) 2 Lactor mean = 0,55
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Chlovophylltal

Table No.46: Flrst observation

KO K1 : Kz K3 [lean
8 1.59 1029 1,48 1.65 1,49
8 2,79 2,80 2,88  2.87 2,83
32 l*o 31-0 2.73 30 33 3. AG 3. l-iB
53 3¢31 3062 371 3¢ 35 2«50
Mean 3,03 2.61 2,83 2,83

CeDe (0.05) Marginal mean = 0.37

Table NoJld7¢ Second observation

KO' K1' Ka KS Megn
S 1402 1426 1037 1405 1417
s, 2422 2,58 195  2.96 2.18
s, 2,50 2,43 2,56 2437 2,48
5y 3,10 2,11 2.83  2.94 3,00
Mesm iy | 2 36 2:18 Z2e 08

(e Do (0005) I“iarg,inal neen = U350
CeDe (0.05) 2 factor mean = (3460



Chiorophyll

Table No.&B: Flrast obgerve

tion

ol

C L T

72

e e S s U i AN O S e i

KO K1 Ka K3 Hegn
Sb %.07 283 2600 3¢ 20 3403
3, A 3,27 347 3,42 349 3440
52 3,40 2. 55 3e15 4,05 3.28
83 3043 367 3eTT Se 50 3.6G
ME&E 31 51 30 1 l‘ 3b 3L|' 30 56
Ceila (0.05) Harginal meen = 0.85
CeDe (0.05) 2 foctor mesn o 1,72
Tegole No.4S: Second observaticn
KO ‘.'21 RZ £{3 : Mean
Sy 1059 178 1460 1063 1.65
3, 2.76  2.55 2454 2,54 2,60
-‘32 3¢ 56 Y022 Je12 200 3a 22
53 357 s 37 3488 3e83 3.9
Heagn 287 Z.98 278 275

CeDe (0.05) Marginal mean = 0,57
CoDe (0.05) 2 factor mean = 1.30
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Total chlorophyll

Table Nol.53: First observation

A g e e g e e il e el B S Y Au S S GO0 R kb SR

K, Kq K, x3 Hesn
:"‘ro [hn 6? e 20 . l}o 146 e 53 Ly 36
5, £.07 £, 28 6:31 637 6,25
52 7487 5¢26 Eo b5 719 5.69
8y 6e75 733 749 6+ 86 711
liean 6. 34 5e67 6017 .24

G (0-05} Narginal mean = 1,02

C.D, (0,05 2 £30%or nean = 2.04

Table No.%1: Second ooservatlion

KO 1{1 KE K3 Mean
30 2.6% 3405 2697 279 284
S 4,99 513 Lo b9 4. 50 Le78
82 ) 6.06 5.71 538 5061 5.6
33 Ge67 B.082 5.76 6.77 2,76
:ﬂ@ﬂn 5‘08 5. 18 4-90 fh91

TeDe (0.05) Marginal mean = 0.67
CeDe (0s05) 2 foctor mean = 135
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11, Calclum content
liean velues are given in Tables 52 to 55 snd analysis

6: veriance in Appendlix XII.

significant differences due to shade levels were
noticed in second, third, and fourth cuts. Maxinum calcium
content was noticed in 75 per cent shade. Increasse in

calcium content was observed with increase in shade levels.

Calcium conteont did not show signif;cant difference
due to varylng levels of potash.

Tha Iinteraction effect of shade x potash was alse

not significant.

12. Hagnesium content
Hean values are given in Tebles 57 to 61 and analysis

of variance in /pppendlx XIII.

Different levels of shade showed significent
influence in wmpgnesium content of pgragses in 21l cuts and
in combined mean. Increasing levels of shade were found

to increase the magnesiw conient ¢f fodder,

Application of different levels of potash showed
significent difference only in the second cut and combined
mepn. Naximun volue for magnesium content was noticed with
the highest level of potash but the seme was on par with

the next two lower levels.



Caleivm (per cent)

Table lo.52% First cut

Ko K1 Ka KB Hean
SD 0.’46 0.&6 0050 0.4? 0-147
8, 047 046 0 &3 Oty 0.46
52 0.50 Oabls Qe“g 0. 47 Qe 47
Ss D42 0. hh 0. 48 0651 0.48
Meorn 0. 43 Qe b5 0.47 047
Calde (0.05) Harginél nean = 0,05
CoaDe (0s05) 2 factor mesn = 0,02
Teble Ho.53; Secund cut
KO K1 !{2 KB Mean
So 00147 0.5&2 00&7 O-“s 00!4‘5
31 Oe L& De i) (50 D.48 0,48
52 De51 050 0. 42 050 Qe 50
SS 0.51 052 Da54 0«54 052
if‘iean 001-18 O _ 050 0«50
CeDe (0.05) Marginal mean = 0.02
Cele (0005) 2 factor memn m 0.04



70

Calcium (per cent)

Teble No.54: Third cut

KU K1 K2 K3 . Heagn

59 039 O« is1 "0l C. 45 0.4

Sy 0,43 Oed3  ~Qubi5 0.42 Oe b3

32 0.46 00‘&7 001*7 G.&S Os L??

33 'Go 45 ‘00&9 O‘v 51 00‘49 0&49
Fean .6 0,45 0,46 0.46

CeDe (0.05) Harginsl mesn = 0,02
CoDe {0s05) 2 factor mean = G.04

Table N».G85: Fourth cut

KO K1 Kz KB Mean

3 O & 040 Ol 0s42 Oe b1

51 C. b5 045 Q.47 Delib O . 4b

3, Do L7 De b5 De 48 Cehi Cali7

5, Oe 5 0,45 0. 50 0,50 0e 49
Mean Qe b5 0e4S b7 04 46

CeDs ((4D5) Marginal meon = 0.02
Coale (0e05) 2 fzctor mesn w Ca0b



Calcium {per cent)

. Table Ho.55% Combined mean

77

Y - O SR AT LR b T S W D S A U 4 G- 0 40 B v S5 ol el b u oy 40 Sl Syl

KQ K1 K2 KS Hean
So Oe l’j 0. “2 Qe &5 Ca {i.n.’l Qe hti
S.i Oeb5 D.45 GeH0 Qeh% 0.45
32 049 0446 Oe48 Del49 0.4B
33 0. 43 Qe 0.50 0e51 _0.&9

046 e 46 049 048

CeDe (0405) Morginel mesn = 0,02
Cells (0a05) 2 factor mean = 0,03



78

Magnesium {(per cent)

Table No.57¢ First cut

L 1 L T 2 % J L L -

SD 0.52 0e55 0453 De54 Oe 54

81 0.61 0.59 0eE0 0«56 0.5%9

SZ 0.60 0.62 0.61 0«61 061

53 0.59 0.62 0.61 0.62 0s61
Megn 0.58 0.59 0.58 0-59

) P T A e - s B e

Celle {0.05) Harginel mean = Q.03 -
CeDe (0e05) 2 factor mesn = 0.08

Table No.58: Second cut

KO K1 K2 K3 Mean

Sy Ge 52 0456 055 056 0e 55

551 0,58 De58 0e59 0e53 De 58

s, 0,56 0,60  0.58  0.61  0.59

33 0.6 0.62 0.63 0«63 063
Mesgn 0.57 0.59 0.50 0060

L - i - - g -

CeDe (0.05) Marginal mean = 0,02
CeDe (0.05) 2 factor mean = 0.04



Hagnesiun (per cent)

Table No,58: Third cut

79

Ry Ky K, Ky ' Mean
5‘3 0.52 0.53 0253 Oe5h 053
51 0.5‘# 0.56 050 0659 (e 55 o
"'2 056 - Q.57 Qe 5% 057 0«56
S 0e56 0458  0.59 060 0458
Heen - O-S\L& ’ 0.56 0.56 0.56
Ce Do (0005) !fiarginal meen = 0,02
Calle (0005) 2 factor mean o 0,04
Teble No.50: Fourth cut
K K K K Mean
0 1 2 3
30 Qe 54 0e53 0652 . 0e51 0.53
31 Oe 54 0.56 056 0.58 0056
S, 0456 0459 0457 0457 0.57
5 0.59 0.60 De 61 0.61% 0.60
Heoan 0.56 0,57 Ce 57

Ge 57

CoDe (0.05) Marginal mean = 0,02
CoeDe (0a05) 2 factor mean = 0.04

At 2 WD o S B W 08 2 al
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Magnesium (per cent)

Table No.B51¢ Combined mesn

K K K K3 Mean

Ay - 2 0% et ety s QRN KB WD O WD -

.52 0. 55 0.53 Qs54 054

%0

s, 057 0.57  0.58  0u57 0.5

s, 0.57. 0,60  0.58  0.59 0,59

S5 0.5 0,61 0,61  0.62 0.6
Hesn 0,56 0.58 0458 0.58

A P S AR v S0l 2 W S w- - o= -n -l B e S 87 W Y EE WS- N 0 B SRED S i) 55 90 B0 28 Gy 4 an o ol gl

CeDle {0a05) HMargingl mean = 0,01
Coelde {0.05) 2 factor mean = 0,02
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13. Potash content

Mean velues are given in Tables 62 to 66 and analyels

of varisnce in Appendlx ATV,

Signifiecant differences were noticed in the potash
content of fodder due to varving intensities of shades in
81l étages of obgervaztion., Maximns value for pntash content
wan recorded undar 75 per cent shade gnd the notash content

decrensed with Increasing light intensity.

The =ifect of applicstion of potash fertllizers showed
slgnificant influence only in the first cut end in the
combined mean. Maxioum potash content in the fodder was
recorded wlth the highest doge of fertillizer potash gnd

it decreased with decreasing doaes of applied potash.
The intersotion effeat was not significant.

16, Kz (0o + Bg) ratio
Hean velues are given in Tables &7 to 77 and analysis

of variance In Appendix XV,

Sigmlfiicent difforences were seen in the case of
K: (Ca + Mg) ratlo with varving levels of shade in mll cuts
end in combinedtnaan; Highest rstlo was notced under 75 per
cent shade and 1t reduce with increasing light intensity.
The effect due to potash levels was significant only
in the first cut, wvhere higher rotio was obtained with the

highest dosa of potash end it decreased with decrecsing



R
Potsssium (per cent;

Table No.62: First cut

- - - - - -

KO K.1 5‘12 K3 Mean

SO 0.55 DeTh 0eB1 - 127 DBk

31 ) 0-35 0097 0.98 103? 1'04

82 0,68 1.16 1426 1e7 = 1408

5,3 1405 1453 1466 1482 1452
lHean 078 110 1.18 1.&3

- L L i - - -

Cole (0005) I"!arginral nean = 018
CeDa (0e05) 2 Tactor mean w 0436

Table Ho.63: Second cut

-~ - - - v - -y - - ey e e ) e S g g S aay A v e o e al S A

KO K1 K2 KB Mean

"b 0.58 0. 40 D71 0e55 0456

S‘ 1400 0.87 1410 16 20 1.04

82 _ 0.79 Q.98 1o 18 1.19 1402

33 1.18 1.9 119 1oLk 130
Hean 0.89 0.91 1403 1409

DS i G R I S k) A dg e A A iy A RO e P G N e

CoeDs (0405) Morginel mesn = 0.17
CaDe (0De05) 2 foctor mean = 0,34

v o e



Potassius (per cent)

Table No.O41 Thierd cut

83

KO K,‘ K.2 K3 Mean
S 0.19 0e24 . D418 O 24 Oa 20D
31 Q. b2 0.46 . Dol 0.64 0.48
-52 0.62 V72 0.81 D273 Q.72
2 1.00 1.12 144h 1007 4,08
¥ean ‘056 '0.63 0663 0.66 o
-G.ﬁ. (0005) Ma!‘ginal fegn w» 0s 10
CeDe (0.05) 2 factor mean = 0.20
Tabie No.55: Fourth cut
Ky Ky X, Ky Mesn
-8, De 15 0.16 017 0stls 0e15
Sq 020 0.18 0«19 Qe 32 0e23
'52 "De 20 Do 37 Qe 20 0625 0«27
53 0. 45 0e50 0.48 0.52 0. 49
HMean 026 030 0e28 0e30

- 0 el ub-dih S ¢ - an -

CaDs (0405) Marginel mesn s 0,08

CeDe (0405) 2 factor mesn = 0.16
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Potsacive {(per cent)

Table Na.66: Combined mean

Ko K1 }5.2 s(a lﬂmm
5 Ce 37 D39 Coli?  0e54 0o lils
Sy 0.62 0.62 . 0.67 0.88 0.70
3, 057  0.81 089 0,85  0.78
SB Q.92 1eils Tei2 Tl 110
Mean 0.62 0.7‘-’4‘ 0079 0.87

S -0 4D, A D A i L - Al D e D - s o &4 28 LN £ F XV

CoDo (0e05) Marginol mean = 0.08
CoDe (Ga03) 2 Lretor megn = 0447



Teble MHoes67: First cat

K 3 (Ca + Mg) ratio

PR R O e 0 g g 9% PR PR PR B SRy g e O Y gl B S-S0 U DS D S TR 45 gk Gl O GRS o Tegin ob 0 ol M ok A01aR S

Ko K1 Kz K3 Hean

SD 0456 0.73 0.79 1426 0«84

31 .79 0,92 0.96 1.35 1,01

52 0.61 1.07 1.15 1.18 1400

.55 0.99 1 151 1.62 1438
Mesn D73 1.03 1,10 135

Cell (0005) Marginal mean = 0,18
CoDs (0405) 2 foctor mesn = 0.35

Table Nel.€8; Sscond cut

| Ky K. K, x5 ngan

2y 0.69 Del2 070 055 0e56

Sy 097 GeB7 1,07 0e97 0,98

s, 075 0.96 . 1.02 1.05% 0.95

gy 1,06 1.22 1¢01 1022 1413
Nosn 085  CuB7 0,06  $.95

e A e 2

Celle (0005) Marginel meen v Q.18
CeDe (Cu05) 2 feotor menn = 0,86



Rt (éa + Mg) ratio

Table Nue6S9: Third cut

86

o ok o B85 Bl

S ) e P

98 K.‘. | Ky HB Mean
'..0 0c 2% 028 0s19 021 Ce22 -
31 Oolib 0."5' 0.“}1 .0066 ) 0.49
. 82 061 0.68 0«80 0069 0.69
33 0697 1404 1404 0.98 1.01
Mean 0. 56 0.61 0461 0.64
CeDe (0.05) Marginsl mean = 010
CeDh (0s05) 2 Lactor mesn = 0.20
Table No.79: Fourth cut
Ko K1 Ka K3 Hean
- 8y De15 047 0.18 016 0«16
By 0e23 019 0419 9,80 0,22
Sy 0619 O¢36 0e 31 Ue 2% 026
Sy 0. 42 045 0443 047 Oe&ls
Hean 0e 25 Ce B Ve 28 Q.28

LoDe {0s05) Marginzl mean = 0.08
CaDs (0,08) 2 Loctor mean = 0,15



Kt (Ca + Mg) ratio

Table Ho.71: Combined mean

8{

L L2 1 1_J Ay - L - ™

K@ 1{1 Kz K3 Flean

& 0e 38 0e 39 0«47 0e 54 0.45

S, 0.61 0.61 0.66 0e40 059

82 .54 0.82 0.81 0.78 0.74

83 0486 103 1406 1416 1.03
Hean 059 0.71 0.75 075

D el i S S i N - Wy s aye Ship g - W -l

CeDe (0.05) Marzginal mesn = 0.13
CeDe (0605) 2 frctor mean = 026
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potash dosess Interaction effaect was slso not significent.

15« ?Phosphorus content

Mezn velues are given in Tables 72 to 76 and enalysis

of varience in Appendix XVI.

Shade intensities, potash levels and thelr interactions
did not show ony significent influence on the phosphorug

content of the graaé;
Bs Boll charactersz.
1. Totel nitrogen (per cent)

Meon values are given in Table 77 and enalysis of

verience in Appendix XVII.

No significent difference was noticed due to shade
levels, potash levels or their intersctions in the case of
nitrogen content of soil enalysed after the experiment.

M trogen content varied f£rom 0.0664 to 0139 per cent.
Maximum velue were noticed in 75 per cent shade and

minimum value in 50 per cent shade.

In response to potash lsvels, maximum percentage
was noticed at 25 kg potash level and minimum 100 kg potash

level.
2. Availeble phosohorus (Kg hé'1)

The mean date are given In Table 78 and analysis
of variance in Appendix ZVII,
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Phogphbrue (per cent)

Table No.,72¢ First cut

KO 1{1 5{2 K3 Mean
50 0. 13 0029 0.19 0-2,3 0. 22
81 Qt 22 0.31 ' 5023 0.23 Oe 25
8, 0.26 0417 0e26  0s24 0. 23
S5 0. 20 De 24 0+ 21 0e27 0s23 _
Hean 021 Qe 25 Oe 21 0. 24

A oy il S G W W i S ol L Wy 50 ol o S e S - A

Celle (0.05) Margingl nean = 0.05
Calta {0.05) 2 factor meen = 0.09

Table Yo.73s Boecond cut

- el . . ‘o - e i -y

K, K, K, Ky Meoan
50 0o 24 0e16 0:20 0,16 0e19
s, 0425 Ds 27 Ge21  0e2hs 0e2h
S De21 0028 0s26 0e24 0025
S5 De 21 Qa2h 0027  De23 0¢ 2k

Meomnt Ce 23 De 24 Je2h Ce 22

- R s s e il b A oY

CeDe {0.05) Morginal mean » Ce05
Colle {0.08) 2 foetor mean = 0.10
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‘Phosphorus (per cent)

Table No.786: Third out

- -

Lo L g

s Ky Ky K Heen
So e 2 025 0«19 0. 25 0«23
Sy 0e25  Oe2h 0e28  0e21 Ou2b
32 0.27 0e18 Ge20 et 0.19
53' ‘e 20 " Ce21 De28 0e15 Oe 21
!‘EBE}H Oe 2‘3 - (e 2% - D 23 019
CeDe (0,05) Marginal mean = 0.06
CeDe (04095) 2 factor mepn = 0.12
Table No«75: Fourth cut
Kq 31 K, x3 Masan
:‘30 O«1h 0«07 Q.08 013 0610
81 Ge12 0e 20 0e¢12 0.08 Qe 14
Sq 0e17 Ce15 Q.04 0.06 010
S‘j .G‘o11 0-06 0.06 0006 0.07
MES&H. 0014 Q.12 D.07 0,08

CeDe (0a05) Margingl mean = 0.07
Ceide (0.05) 2 fzctor mean = 0,15

-k vn
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. Phosphorus (per cent)

Toble Ho.TH: Combined mezen

KO K1 l{a 1{3 HMean

0. 21 0.19 D17 De19 0¢19

(£}
o

Q.22 Je 26 Ce 22 0«19 022

32 Q.23 Ne 18 0+20 D617 0e20
85 0.19 0.19 0.21 J.18 019
Mean 0.21 Q.21 0.19 0.18

Colle (0405) Morginel mean = 0.03
Cele {0e0%) 2 Zactor mean = 0405
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There were significant differences in the soll
phosphorus content due to different intensities of llght
and potash levels. Interzction effect was also signiiicant.
Maximum value for =il phosphorus was noticed under 75 per
cent shade which was on par with 50 per cent and 25 per cent
shade. Z0il phosph?rus content under full sunilght was

minimun.

Mgmimum velues for potash content was noticed when the
applied potash was 53 Kg sz hﬁ”i and Lt was on ﬁhr with
25 Kg K,0 ha™.

%+ 2avallable potesh
Hean dets are given in Table 79 and analyeis of variance

in Appendix XVII,

The effect of shade in éVailable K content oI soll |
was not significent, while it was significently influenced
by different doses of applied potash. iilghest value for
svallable K was noticed under 100 Kg he

h&“1 »

while it wac on

par with 25 Kg ha~ ! snd %0 Kg K0
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Total Nitrogen (per cent)

Toble Ho. 77:

- =t - s - WA 0 b SO -

KO K1 Ka K3 lMean

N S et e ok A IS S A D g e e P AR A S B R 0 S OO e W B i A e G g O £ i sl S S S ae

SO 0.075 0.082 0e117 0,091 0«091

Sﬂ 0.067 0.072_ 9.057 0.065 0.068

Sé 0s072 007l 0060 0.052 0,064
I‘i(}&n 00135 00078 0.079 0-071

CoDe (005 Marginsl wean = 041
(:'.DI (0.05) 2 factor nean = O 21



Avellable phosphorus (Kg ha"1)

Table No.73:

9%

N ot Al el s ik A A A DD S Ak D g 2 e e ) v - -

- ok 4 s ou-dik Wy s Oh- b

KO K1 K2 K?) [oan
So &8 v 6? ,GGOOG 33. 67 3&0 33 [,’1 . 92
Sp 69.00 43,00 59433 29.00 46.58
53 !-'9-00 580 65 "490 33 51 . 33 52. 08
Heun 51eH2 2,83 46,66 41458

Cele (0.05) Meorgingl mesn = 6430
CoDe (0e05) 2 factoy mean » 12,60
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fvetllable potassium (Kg ha™ )
Table MG.79
l v
KO K1- ha g Rean

L) - -8 - - At iy Lo b ¥ Sk €2 7o I Ol R 9 v 47 4 0 i Sk b am

46,66 7465 43.00 61433 57.67

0
34 41433 90,66 Bhy(0 63,00 53450
32 42,66 66,66 SheB6 5733 53,83
Sy 50066 54600 £3%.33 $3.33 68,83
Meen 46, 35 64,00 55400 68,00

Cebe (0.05) Harginal mesn = 13.9%
CeDe (0a05) 2 foctor megn = Z7.85
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DI 3CUSSION

‘n experiment was conducted In the Instructional ¥ara,
College of Agriculture, Vellayani, during the period 1981«82
to study the shade tolerance of Culnea gross Var. Hackuenil
under different doses of potash. Results obtained on various

characters of the grass arc discussed belows

Re - Crowth Characters

1s Hel gh't

Results presented in Tables 1 %§ 5 showed the variation
in height of the gress due to diffeféni inteasitiez of sheode.
zxeepting the firgt cut the shade effects were significantly
effective in the height of the plent in a1l stages of
obgervation. Maxiéum hoight was recorded under 50 per cent
shade snd the minimun under full sunlight, and the Lncrease
being 14 per cent over unsheded plents. It is o well known
fact that plants grown In shade are alweys toller then those
grown in full sunlight. 7This might be because planta growing
in shade have a higher aVailabilitj of gibberelic acid due
to the reduced rate of its disintegration. Panicker et al.
(1963) noticed that in the case of tobaccs plant helght

increased under shade as compared to unshaded pianta.

Application of potash had shown linear increase in
the height of the plant with increasing levels., Potash
1s essential for various metabolic activities of living

collss. This funcilon of potesh in the plent might have
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stimuloted grasses to grow teller under higher doses of

potash application. . .

2« Lenf aras

The Tesults presented in Tables 6 to 10 in general
snowed significent dlfZerences in leal ares. HMHeximum leef
areé wag noted under highest shade intensity. Results clearly
indicated %the poaitive effect of shade in increasing the
lenf arsus. Lesf prea decreased with increasing light
intensities, thus minimum leaf area was recorded in M5 per
cent sghade lovel., Experiments conducted earlier w@th
diffarent crops have shown higher lesf area with increasing
shade intensity. This may be due to shade effect which
causas production of loosely packed megophyll tissues and
thinner epidermal cells in leaves cauging increase in leaf
area (Go&%ley, 1920). And also it is repnrted that thinness .o
of lernf ond increase in leaf area occur due to development
of pelisade tlasue eand spongy mesophyll {Boardsan, 1977).
3hade helps <o inoreaselleaf surface, c¢oll divigion and
cell expension as in Cepsleoum annum (Schoch, 1972)e Crist
and Stout (1929) slso reported thét 1ight promoted the leaf
expansion. Gourley (1920), Porter (1938) wnd Hardy (1958)
nave reported increase in leaf area with increasing shade

intensity in apple, tomato and cocoa respectively.

The potash levels had shown signlficant effects only in

third cut and in combined mean. HMaximun leaf area was noticed
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1 Jevelse Cell

with 100 Kg hg”! and minimun with 25 Kg he
division and esssoclated metabolic processes were stimulated
by an adequate supply of potashe This might hnve resulted
in areater vigour'of the plant and increzsed growth rate.
Thish resulted in the production of more munber of leaves

aad hence incroase in leaf areas Watson (1974) also reported

increase in surface arez of lesVes ov application of potash.

3, Tiller production

Rogults presented in Table 11 to 15 ciearly indicated
slenificent negntive response of shade in tiller production.
Maxlinun number of tillers were recorded in full sunlight
{no shade) and minimum with meximum (75 per cent) shade level.
It 15 g cotmon finding inj‘ maétcmpn that tiller production
are naximum with greater amounts of solar radistions This
»ag due to increased vigour and growth of plants under full
surilight. Beinhart (1963) observed that incremsed light
intensity rosulted in increased branching in white clover.
Tarila et =l. (1977) alsc reporied that in cowpea, higher

1lzht intensity increased branching of the planta.

Significant response by petash application was recorded
only in third cut end combined mean. loximum tiller
production was noted with 100 &g potash ha"' exid minimum
with 25 Xg potash ha™'. Remokrishnen Hair (1963) observed
gn ircrease in tiller production when potash was applied

at 20 1b ac"'q. Usha (1966) observed benefieial influence of



ABSTRACT

"
o

An experiment was conducted in th§ instructional Faym,
College of Agriculture, Vellayeni, during the yeasr 1981-'82
with the objective t§ assess the fodder production potentlial
ond potassiun requireuent of gulnea grass vers Maékuenil
uﬁder‘varyZné intensitios of shade. The expariment was leld
out in & x 4 fsctorial randomlsed block design with 3
'replicationaé

. Results revealed that different shade intensities snd
potash livelg had& incrense the helight of the grasas Tiller
procuction wﬁs noted highest under full sunlight. Fotash
levels alao had fevourable influsnce in tiller production
and maxivum ﬂumber wes noted under the higheat level of |
agélied potagh, The leafisten ratio of the grass was not
nffected troﬁ shade as well as potaah levelss Altogether
four harveats vere considered for the anslyais of the resaarch
problemn. In.the initls)l two cuts, graoen fodder yield was
highest from the trestment “full sunlight?, but in the
iater two euéa fodder yields were higher in plots under
50 per cent éhada intensity., Dry fodder yield slso followed
the scme treﬂd- Shade intensity incremsed the crude protein
" content in fédder registering highest value undsr 75 per cent
shade intensity. Fodder obteined from “full sunlight®
treatuents recorded highest crude ribre percentage, and

decrensing values were noted with increase in shade intonsity.

# !
I



Chilorophyll content in fodder increased with lncrease
in shade 1nte?aity. Chlorophyll contents were highest at
75 per cent aﬁnde levels. Potash application did not show
sny positive }aaponae wlith regard to chlorophyll content.

i,

Celeiung magnesiua and potassium contents in fodder
were‘inoréaseﬁ‘with Increéslng 1ptanaities of shadg.
While apglicayion of potash hed no effect on the celeiun
content in zo%der. the namesiun and potesalun gontents
CoWare increaseg with increase ln potash doscas The K3g0a¥ﬂg)
ratio inereaaéd with shade intensities and highest value
-was noted nndér 75 psr cent, but the increuass did not
affect the qu%lity of the fodder., Similerly, the ratio
inerensed with higher dosea of potash, but it never

exceeded the eater level of 2,2.



ABSTRACT

An experiment was conducted in the Instructionsl Farm,
College of Agriculturs, Vellayeni, during the year 1981=-'82
with the objective t§ assass the fodder production potential
end potassiva requirement of gulnea grass vare Hackuenii
under varying intensities ¢f shades The exparinent was leid
out in &4 x 4 fectoriel rendonissd block design with 3
‘replications,

Results revesled that different shade intensities snd
potash levels hadﬁ incrense the height of the grass, Tiller
production was noted highest under full suniight. Potash
levels algo had favourable influence in tiller production
and maxisun number was noted under the highezt level of '
apélied potash, The leafistem ratio of the grass was not -
nffected fron shade ae well as potash levels, Altogether
four harvests were considered for the snalysis of the reaearch
problen. In the initial two cuts, green fodder yield was
highest from the treatment "full sunlight®, but in the
later two cuta fodder ylelds were higher in plots under
S50 per cent shede intensity. Dry fodder yleld also followed
the seme trends Shade intensity incressed the crude protein
" content in fodder registering highest velue under 75 per cent
shade intensity. Fodder obtained from “full sunlight?
treatuents recorded highest crude fibre percentage, and

decreasing velues were noted with increase 1n'shade intensity.

i



Chlorephyll content in fodder increased with lncrease
in shade intensity. Chlorophyll contents were highest at
75 per cent shade level, Potash application did not show
eny positive response with regerd to chlorophyll content.

Celelum, megnesium and potassium contents in fodder
wero~1ncreased‘w1th incroésing ;ntenalties of sﬁade.
While appllication of potash héd ne effect an the cslclum
centent in fodder, the megnesiun and poteszium contents
woere inereased with increase In potash dosess The Ks@Ca§Hg}
retio increaped with shade intensities and higheat valus
.was noted under 75 per cent, but the incresse did no%
affect the guality of the fodders Sismilsrly, the ratio
increased with higher doses of potash, but it never
exceedad the gafer level of 2.2
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Response curve fitted was found to be gquedratzcin
nature (F1g.5) as given by the equation Y = 107.6584 +
1.1308 & = 0.0185 S where Y is the fodder yield and 5 is
the degree of shade. From the curve the. optimum shade
level was found to be 30.5per cent for Maximum yield beyond

which gréen fodder yielq declined as per estimatod‘yield.

Significant effect in respect of potzeh levels were
recorded in the first cut and combined total. Haoximum yleld
was noted for the highest level of potash. 7The response to
potaah levels wes linear snd the foddar yield increased
with inereasing levela (Fige6), From the response curve,
yvield can be derived from the equation Y = 92,66 ; 0-27-k
wpera Y 1z the yicld and & is the level of potash. .ihis may
be due to the fact that potash is frequently required to
favour the develcpment of thick tell walls cnd stiff straw
which resulted in a higher production of green fodder by
this gragse This result is in agresment with those of Kresge
and Younts (1963).

6. Dry fodder yield

Results recorded in Tables 26 to 30 showed significant
" differences due to shade lgvels in the case of dry fodder
vield, The dry fodder yleld recorded showed wide variation
at different harvesta. In the initial stages of crop growth,
a8 seen in the first and second cuts dry fodder yleld recorded
under full sunlight were higher when compared to those of
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different shode intensities. This trend was seen gradually
nltered in the later cuts (third end fourth), wherein with
increasing shade intensity the dry fodder yleld was also
increased upto moderate shade. In the combined total of all the
cuts the treatments full sunlight, 25 per cent shade end 50
per cent shode levels were on'par. Eventiiough the paximum
green fodder yield was noted in 50 per cent shode, the dry
fodder yleld was found to be on par with that of fulil sunlight.
Thig may be due to more weotor content present in the fodder
ob%eined from shades which after drylng was not able to show
signifieont increasze in dry fodder yield. In shede, spongy
tinsues sre developed in plents which may be responsible for
lesser dry matter accumulation. This may be due to the
partisl reduction or absence of carbondioxlde assimilation

and reduced aveilability of constructive materials of plunts

as reported by Duggar (1903).

Benadict (1941) =lso reported that plents of Azropyron

eristatum, Agropvron smithi and Bostelone gracilis grown in

shade had leaser dry welght. Myhr and Szebo (1969) from the
trisls on the effect of shade, observed thet sheding greatly
reduced dry matter ylelds in Festues rubes, Lolium perene
and Phleum pratenge. The resulis of the prescnt investigetion
indicated that shede had no posltive influence in increasing
ghe dry natter accumulation of gulnes grass and agree with

previons works reviewed.



No significant effect had been recorded in dry matter
accumulntloﬁ due to different doses of potash. Though

1 of potash in

meximum yield was obtoined under 75 Kg ha
combined totsl, it was on par with other levels. So it
cen be persumed that potash levels did not have any significent

influence in improving dfy matter yleld of gulnesz grass.

7. Crude protein _

Results obteined are given in Tobles 31 to 35 Crgde
protein content of fodder varied significently in second end
third cutsand in combined mean. In general increase in |
crude protein content was recorded with ;ncreaslng 1eve15”o£
shade. Thus mazimum content wag noted at 75 per c?ﬁt éha@e
level and ainimum at full suniighte This might be due to -
the higher concentration of tota; soluble and protein nitrggen
in greon tlasues as evidenced by higher groen fodder yleld
recorded under ghade. Moursi et al. (1976a) elso observed
sinilar resulta in wheat from trigla under 20 to 100 per cent
full sunlight. Myhr and Saebs (1969) observed that in some
grass specles crude protein contents were spproximately
doubled by shading, Pells and Bustrillos (1976) also observed
in the case of gralin sorghum'plan?s subjected to 0, 25 or
50 per cent shade that the protein content was increased,

Thua frem the results of:thg preaént investigation 1t was
evl&epcéd that the qunllt;'of guinea grass, the most

important aspect of which is related to ‘its crude protein



content can be inecreased by-ﬁﬁading_J

Potach levels had no positive influence in improving

the crude protein content of gulneg grass.

8., Crude fibre

Regults ghown in Tables 76 to 40 rocorded significant
diiferencos due %0 shade levels in crude fibre content of
" fodder in the second, third and combined maan.d LOW@St
crude fibre content was noted with highast.intensity ofll%ht'
This might be due to the increased utilisation of agsimilates
for implovement of_thé quality thereby reducing the fibre
content of grasses. The drymatter yisld recorded under full
sunlight was the higheat when compared to other shade levels
which also showed a general reduction with increase in shade
intensity, probably beczuse the fibre content and drymetter
ylelds are complementary characters. -

ﬁyhr anﬁ 5aebc (1969) also

obaerved reduction in fibre content in scme grass species

due to shading from 10 to 15 per cent of natursl 1light.

9. Ash

Reaults glven in Tablaes 41 o &5.did not show egny
signifiennt difference due to dif;erent levels of.ahades
and potash, This indicated that the shade levels, potash
application ag well as their interaction had no effect in

ash content of gulnea grass.
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10« Chlorophyll

Chlorophyll 's', 'b' and totsl chlorophyll were eastimated
end results prosented in Tables 46 to 51. The chlorphyll
contenis were estimated at the first and second cuts onliye |
In cage of chlorophyll 'a' significent difference was noticed
due to shade levels in both observetions, but for chlorophyll
va! significant difference was noted only in second observations
Significant effects were noticed due to shede levels in the
cage of total chlorophyll also.

In both the observations chlorophyll 'e' content
increassed with increased in shede intensity and maxioum value
was roeceorded under 75 per cent shade level, flore or less the
same trend was noticed in the case of chlorophyll 'b' and total
chlorophyll contents. 7The result obtalned in the present
study could be explalned in the light of the research findings

given bolow,

while dliscussing the biology of living chloroplasts
in leaves Priestly (1929) reported that it would uﬁdcrgo
changes in position according to differences in light intensity.
In lecaves of plants grown under lower light intensities, the
plasctids wero limited in numbéf gnd they were aqranged at
right angles to the 1ight rays end were larger @nz)size thus
increasing the area for light absorption. This might be the
reagon for hizher contonts of chlorophyll in shede than in



106

full sunlight observed in the prasent investigetion. Increased
chlorophyll content was noticed in the leaves of shaded coceoa
plents by Evens and Murrsy (1953), Guers (1951). Similer
observations were made by Ramaswemi {1960) end Venkitamani
(1661) in the cese of tea. Radha (1579) observed that
.ohlorophyll 'a' , 'b' znd total chlorophyll contents of lecves
were found to incfeaae as the intensity of shade increased

in pinespple. Okall and Cwusu (1975) noticed in cocoa plants,
the chlorophyll content per unit leaf fresh welght was
siéniricantly greater in deep shade.

The application of different doses of potash had not-
shown ' any significant influence in improving chlorphyll 1o
tb' and total chlorophyll contenta of guinea grass.

11. Colcium

! Results'given in Tables 52 to 56 showed significent effects
due %o shade levels in respect of calcium content of guinea
gross. The increase in celcium content might te due to higher
rate of calcium uptake in shade gs compared to full sunlight.
Myhr snd Ssebo (1969) found that in tropicel grasses celcium
contents were_inoreasad,Que to shading. Potash apﬁlication

did not influence celcium contents of guinea grasse.

124 Mﬂgnﬂ sium .
Results on magnesium content are given in iebles 57 to 61
which showed significaent differences between shede intensities
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in respect of magnesium content of guines grass. Hagnesium
content increased with increase in shade intensity and
naxious velue was noted under 75 per cent shade. HMyhr and
Spebo (1969) almo got similar results in tropical grass
gpecles, /merican holly plent had exhibiéed higher amounts
of magnesium in leaf ‘tissues of plants grown at 92 per cent
ghade (Frotz and Dunhem, 1971).

Potash levels have shown significant girference in'
second cut end combined mesn. Highest level of magnosium
content was noted at 100 Kg potash ha71 which was on per

'with the other two levels. This may be attributed to the
stimulating effect of potessium for increased uptske of
magnesium by grasses. Bedl and Sekhon (1977) algo chowed

influence of potssh in improving magnesium content, in maize,

13« Potassium ,

' Hesults given in Tablos 62 to 66 indicated positive
increase in potash content of fodder due to different leveil
of shade intensities throughout the growth period. 1Ihe
fodder potassium content increased with shade intensity and
the maximum value was noted under 75 per cent shade level.
incrogse in potassium content due to shadirng has been reported
enrlier nlso. inds might be due to the increase in
concentration of potassium in leaf tissues grown in shade
which otherwlse would be reduced due to sunlight. Cunninghem

and Lamd (1959) in Sennuda grasé under shaded condfition found
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out B8,5 per cent inorease when comparad to 45.5 per cent
under unsheded condition. Wyhr and Saebo (1969) found that
potassiuz contents were spproximately doubled by shading in
gome grass species from 10 to 15 per cent of natural light{
fmerican holly plant exhibited higher amounts of potassiunm
in leaf'tissues when the plants were grown at 52 per cent
shade {Fretz and Dunhan, 1971). It vias found that in
Drgcieng gandorisne plents different shades had little
offect on the loaf nutrient content except that high shade
intensity inereased potassium and msgnesium espccially'in
young leaves. From the results of present investigation

1t became cleer that shede levels had positive 1nfiuence

in improving the potash nutrition of guines grass and that
to0 in csrly sioges of growth. Maximum potash content was
recorded in the first cut and minimum in the fourth cut.
Thio =gain proved that'early cut forages were more nutritive

than later cut onese.

Poitnsh 1evels have shown significant effects in second
cut end combined mean. There was significent differences
in potassium content due to varying doseas of potash nutrition.
The poﬁassium content in fodder increased with increase in

applied potash which may be due to higher rate of absorption

14, K: (Ca + Mg) ratio
Results recorded in Tables 67 to 71 showed significent



‘07
108

influences in respect of Ki (Ca + Mg) ratio throughout growth
period of guinea grass. liigheat ratio was noted under highest
shade intensity (75 per cent) end it was found decreasing

with decreasing shode intensity. It may be seen that potash
content of fodder incrossed with increasing shade intensity
(Tebles 62 to 66).  But such increase was not seen in reapect
of calcium. Like potassium, magnesium content slso increased
duo to shade intensity. This increase in the potassium and
magnesiun contents of fodder kept the XK (Ca + Mg) retio below
*he eritical level of 2.2. This zlso shswed that intercropping
fodder in partislly shaded coconut garden may not effect the
quallty of fodder. tarly cut forsges showed maximum ratlo
then late cut (fourth cut) fodder.

Application of potash showed significent effect only
in tﬁe first cut. Thereafter potash levels showed no significant
influence elither in increasing or decrcasing the ratio. This
ney be due to increased uptake of magnesium to ¢ountoract the
absorpticn of potassius, which-helped to maintain the ¥: (Ca + Mg)
ratio more or lezs steadly throughout the growth periods This
showed that quality of_fodder obteined from partial shade may
not be advarsely affectad by higher doses of potash spplication.

154 %hoaphorua

Nemilta given in Tables 72 to 76 showed no significant
influence in improving the phosphorus uptake due to verying
intensities of shade, different doses 62 potash appllied or
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thelr interactions. Since phosphorus was not included under
the trectments, 1ts content in fodder was not affected in
thlg invdstigstlion.

Be Soil characters

1« Totel nitrogen
The data presentaed tn Table 77 showed thatlnnne of the
treptnent offects or thoir interactions were nble to bring

any aypreciable changa inthe nitrogen content of soll.

2« 4vailable phosphorua

The data praesented in Table 78 showed that different
intensities of shade were agble to oring comsiderable change
in the soil phogphorus content. Maximus velue for soil
phosphorus content wasz noted undar 75 per cent shade intensity
and mininum value for full sunlighw, Tvidently, as is éeduced
£rom the dry fodder yield response (Table 30), the total uptske
of phosphorus increased wlith degreasing shade invtenslity and

resulted in low residusl evailsble phosphorus in full sunlight.

3« Avallable potash

The data presented in Table 75 showed that shade had no
significont influence in the avallable s0il potash contant.
But as expected increzse in eoil potash was noticed with

every incrementsl dose of appllied potash.
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SUMMARY

An investigatlon was carried out in the Iastructloneal

Farm attached to the College of Agriculture, Vellayani,

during 1981='82 with the objective to asscss the production

potential of guinea grass var. lackuenii under verying

intensities of shade.s It was also almed to assess the

potcasium requirement of gulnea grass under different

intensities of shade. The experiment was leld out in a

4 % 4 factorigl rendomised block design with 3 replications.

The results of the study are surmarised below:

Te

2

Se

llt

Helght of grass was positively influenced by both shede

inteneitles snd potash levels.

Lonf area of gress was increaesed with increase in shade

intensities ond potash levels.

Tiller production was sdversely affected by shade, while

potash application inecreased tlller numbers of grasagia.

In the inltial stages of the growth of the grasses,
highest green fodder ylelds were noted under full
sunlight, But in later stages the green fodder yield
increased with increasing shade intensity upto 50 per cent
shades Thus when the total yleld for the observation
period was considered, highest green fédder vield was
noted under 50 per cent shade intensity. Highest green

O ha-1o

fodder yield was recorded with 100 kg K2
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A5 in the case of green fodder yleld in the eerly
stages of the crop_growth, highest dry fodder yleld was
noted under full sunlight. But in the later stages,
dry fodder yield increnzed with incressing shade

' intensities. ' In genersl, maximum dry fodder yleld was

noted under full sunlight.

Highest crude protein content was noted under 75 per cent

ghede intensity.

Crude Zibre content was highest under £ull sunlight,.

Potaosh showed no influence in tha fibre content.

Chlorophyll contents increased with increesing shade
intensity. Potash levels did not show eny effect in
improving the chlorophyll content.

Coleiun ond magnesium contents were increased with
increasing shade intensities. FPotash application showed
significant inrlﬁence in increasing the magnesium content,

Shade levels increased the potaasium content of the grass.
Potassium content of fodder also increased with increasing

lavels of applied potassiunm,

Shede intensities es well ns potash levels did not
adversely affect the K: (Ca + Mg} ratio of guinea grass.
Thus the quality of gress wes not affcected by these

treaknent 3a
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APPENDIX I

Weather Data: Aversge values for past 24 years (1956 - 19980).

A S Ay N R D A S TR e e 3k sl Sk D dnd i S G5B Bl 4O

b el G O o

fein £011 _Temperature °C__ Humi dt ty

. o (o) _!jax: Min: (per cenﬂ
January 3he62 50693 22465 79.88
February 36,00 31 34 22,87 82,05
March 35+06 32017 24. 00 81+ 36
April . 89,16 32,27 25,02  83.29
May 197.70 3175 2492 85.07
June 292,20 F0. 42 2395 85.13
July 22090 2.72 23445 87.18
tugust 138.63  29.77 23,22 864,02
September ' 15028 30612 272436 85.77
Cctober 26h. 14 23.70 23476 6741
Novembor 208,05 29.91 23.81 86497

December 71.85 30,66 25 26 B4, 78

- - - - A al R N  a ab el e b




11
APPENDIX II

Anglysis of Varisnce: Helght of the blants

AN b O SO e b

__Hean sguars

Ssurce 4f  wmewecees et Somoinad
15 ot zpd’cu% T e 4% o °$aig°d
Block 2 0.0816%% (,0753%% 3,0281 00160 N.0075
Shade 3 0.0033  0e3584%% 0,45167% 0,7932%* 0.1104%%
Potasn 3 0.0376% 0.052%% 0,06522+ 0.,0284%% 0,049
s5x K g 0.0158 Je0228 0.00351 00016 0.0041
Lrror 30 00112 00166 0D.0108 0+0060 0.0027
" Signifiecant at % per cent level
=  giegn)ficant at 1 per cent level
APDPENDEYX III
fuelysis of Varlonce: Leaf aves
Tourge AL e wmHgan_zouere - -
st d 1 th Combined
1 gut 2o eut 3 ceut &7 cut nean
Bloalk 2 1147 .64 27005 1691.51%* 202.70 138,91
Shade 3 767.90  4129.35%% 16386.34 1926555 7745.65%"
votngsh 3 17714 36875 1724, 20%% U13,25 L353,05us
SR K 9 4357 51 153, 59 83.79 119.64 3916
Error 50 TE7 89 163. 66 243,39 174.76 €6.,93

2% Significent ab 1 per cent lovel
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.  APPENDIX IV

falysis of Variance: Tiller production

- o 0 ag me

Mean squaxe

Source dat
' 1% cut Pt 3 cut 4™ e Conblned
Hlock 2 6.08 125, 4% 8,89 36458 23.95%
shade 3 45.40%  370.72%% 128.35%% 135.36%% 14b,4srr
2 =\
, Potash 3 2140 11.?0\ Tehitw 5429 Lo 1355
S K 9 1550 Se 22\ 17453 10.82 2083
Error 30 10446, 10.41 9491 13.18 4,76
® Significent at 5 per cent level
#»  Simnificent at 1 per cent level
APPENDIX V
Analysis of Verisnce: Leaf : Stem ratlo
Iy Mean square _—
Source - o . -
1St cut 2nd cut 3ru cut: hth cut Cog:ined
an
Bleock 2 0.3039 10326‘0** O« 3505 00?079 0.0265
Shade > 0.0707 0 3401 0s7130%% 061003 00553
5x K 9 0.0998 0.188¢ 001893 Oo0826 000660

#% Slgnificant at 1 per cent level



Analysia of Variance:

'ty A 0 ST A i Y P o A O

iv

APPENDIX VI

Green fodder yield

wnotleen scuare

S o e

source af . A
18t cut énd cut 5rd cut hth cut Cﬁggéged
- Block: 2 B78.6L%% 212,53*% 24,00 15,18 35.53%
Shede © 3 225.36%% 1451 4437 595,12°%  357.406%F  3291.979r
P?otash 3 283.81%% 30.38 52,34 10.95 952, 86*
5x K -9 23.65 45,52 20463 26089 31%.33
Error 30 4D.G6S 2.854% 35643 22.89 224449
% Sonificaonce at 5 peor cent lsvel
3% Menificant at 1 per cent level
APPENDIX VII
Anslysis of Variancse: Dry fodder yield
. ot A ) - Iean s;uareﬂ I
Source = -
5t 4 rd th Comblaed
Hlock 2 791 088 1.68 “40 14 2‘#&35
Shade 3  15.60%% 65, 28%% 186 27%%  18,05% 220 514
Ppﬁash 3 50 36 8 073 1s L}S e 35 3. L§3
Sk 9 1016 _ B85 10&0 t&o&? 62-75
. Error 0 2.79 Te 25 1 ol}h 40 QB 3832

* Slgnificant at 5 per cent level
% @lgnificent at 1 per cent level
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APPENDIX VIIX

tnzlysis of Varisnce: Crude proteln

w5 R

fiean mcusye

O A o

Source df
> 1St cut énd cut Brd cub ch cut Conbined
: mean
Block 2 D &304 06552 ‘D.6724%  2,804L42 0.6626
Shade 3 Qe 8042 2.8435%% . 1,6507%% 14,4084 4.,065a%
Potash 3 - 041025 - 0.1136 - 0.0763 . 0.0161  0.8681
Error 3ﬁ ' 2a 28155 : Qe "46?0 - Qe 153"' 103554 1.0799
# Slgnifteant at 5 per cent level
%  Significent at 1 per cent level
APPENDIX ~IX
Ansiysis of Variance: Corude Sibre
o L o ) ‘_Qeag sSouara o }
Souree df . .~ -
st nd ¢’ S th Combined
1% cut A9 cut 3% eut 4 cut mean
Hlock 2 007722 0.6“13 0073% 2-7185 0.090@
Shade 3 145970 heZ3Q2U%%  1,90582%  1,9255 1.0387 4+
Potash 3 Oe 1647 6. 2087 0.5129 0e1225 0.1660
Sx K Q9 0-&290 Qe 2637 003111 Qe 2101 000733
Error 30 2,0050 .  0.7835 03935 0« 3366

143591

- -4 W ey N O =

ba ]

Stgnificant at 1 per cent level
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APPENDIX X

Anglysis of Varisnce: Ash content

Mean smuare

(X L L - -

L o i O S ST

Sourcs af o
15t cut Ad wut 3rd cut 4t cut Cogggged

2 0.6k 0.2196  0.7980% 042806 0,087
3 . 0.5681 0.2756 '. 0s1790  0.0156  0.1311
30,2162  0.0767  0.0384 0,025  0.0277

3 xK 9  0.,1009  0.0877 0.0636  0.0929 00216

30 0,593  0.2118  2.3775 002462 041075

. Slpek

Shado

— e N p——— Vi OO a0 23 0 Lt U

¥ sSignifieant at 5 per cent level

AFPENDIX XI

analysls .of Variance: Chlorophyll

- - - wa sy o T PR A o 0 T o - g ]

~Jlean_souare

Ty _dotal

- 0l 0 A G 42 2 0 O w0 s B A i RS R e 8.0 A3 O

- ﬁa'
18% otme 2%¢ obn. 15¢ oom, 509 obne 13° oitne 2°° ol

Source de

Lo O WY

0.6553 00510  3.5092% 8,5300*% 2.8511  5,9330%¢

Block 2

Shade 3 10.6500%% 7.1250%% 0.6860  11.00000%17.6341%% 33,01539#
Potash 3 043459  1.5676 043683 041200 10762  0.2201

s x K O 044331  0.0846 0.3448  0.1473 1.1868  0.1598
Ervor 30 0.2019 041306  1.0583 . 0.6523 1.5106  0.6557

- bt band Al S -k g0l

* Zignificant at 5 per cent level

*¥  Significant at 1 per cent level
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APPENDIX AIX
Analysls of Verianée: Colcium

{

- S o G e A R AT W - A R P il e Ty OO

Mean scuare
Source ' af T, - o Coabined
! 1% cut P e 39 cut 51 oyt mesan

L] - 50 gy mly .- i

Block- 2 0.0076 0.0021%  0.0008 0.0006 0« D004
Shade - 3 0.0018 0.0136%% (0,0120%% (.0012%% (.0081%%
Potash 3 0+0010 0,0008 0.0014 QL0013 0.0003
. 8 x K 9 0.0013 0.0007 0.0005 0.0004 N 0«0G03
Error 350 0.0032 000005 900306 00007 000’003
# Zignificant at 5 per cent level
#e  Significunt at 1 per cent level
APDPENDIX XTI
Anplysliz of Varience: Magnesium
. o _ ~ JHean square B -
nree o=
1% cut Pleut 3 gur 4B gyy  Conbined
mean
Block 2 0.,0130%* 04,0002 Q.0033%® 0.0032%  Q,0036u=
Shade 3 0s0156"%  0.0121%% 0.0065%2% 0,0118%% ,0108%
Potash 3 00006 0.0020% 0.0008 0. 0004 Qe Q000 ¥
Sz K 9 040007 0.0004 0.0002 00007 0.0002
Error 20 00010 0e000% 0.0006 0.0007 00002

®  Slgnificant at 5 per cent level

4 Slgnificant at 1 per cent level
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APPEHDIX XXV
Aglysts of Variance:

Potansiun

Sy 2 W76 D A £ O S A G £ -

Megn souare

Source at T 1
15t cut Epd cut 3rd cut &th cut Cog:tgaa
slock 2 e 0901 0.0345 0.0152 30180 0e0338%
Shade . 3. D.6550%% $,1353%% 1.6668%%  §, 24817 Q.B767%%
. Potash 3 .B.6225%% 0,1143  0.0224  0,0051 Oe 12545~
S xK O 0.0451  0.0470  0.0143  0.0089 0,013k
% significent at 5 per cent level "\
“* Significont at 1 per cent level
APPENDIY XV
Analysis of Variance: K: (Ca + lg) ratio
~ _v a Hean square o ———
Source ag T P
15 cut M ocur 3 cut. 4% cue ngbined
an
Bloek 2 (o P 11 OOk 0602 De02 Q.03
Shade 3 Qab35us Q.68%= 1 350% Oe 17%* Qe Th®%
Potash 3 0s76%% 0,09 001 0.004  0.06
3z K Q Qa0 0.04 Qe02 04009 002
Error 30 De 0L 005 0.01 0009 0,03

D iy S i S o W G P S S G eu ) S A D) G S

xa Signifiéant at 1 per cent level
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. APPENDIX  XVI
ftmalysis of Varlange: Phosphorus
Temmmmmmemsee T ean et
fSource “ 1Bt cut End cut 3rd cut bth cut ngZé;ed
A - e em o s . —————
élock | 2 0.0005  0.0030 0.0001 - 3.0171 060017
Shade 3 0.0074  0.0087  0.0056 0.0075  0.0022
Potash 3  0.0043 bgoaog 0.0089 0.0118  0.0018
SxK 9 00055  ©.0032 040049 00054  0.0015
Error 30 0.0033  0.0041 040053  0.0090  0.0008
- ) - o 53 en . Py,

Analysls of Varlance:

APPENDIR  XVII

end Available potash

Hega BUL AT

Totesl s£0il nitrogen, Avallable phosphorus,

LD P W ol S N Gl O O ol TN

Source  d&f CEL W pygilable P Avpligole K
Slock 2 040163 135,69 599.08
Shade 3 0.0140 2B3.,86%¢ 615.97
Fotash 3 G.0105 311.69%® 1162.08%

8 x K 9 0.0721 © 3PheB7 R 25075
Error 30 0.,0172 5718 27872

ll

*  Significant at 5 per cent level

w4 Significent at 1 per cent level
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