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ABSTRACT

w an:angement was 1 mlllet 18 groundnut and
the same in monocrop and mt.ercrop. The. results

half" of pod fi lling,” there ‘was no increase”in’ dry welght desplte a substantlal quantlty
of PAR'interception: In the ‘second half;: dry weight ‘of the groundnut:increased by
afurther: 30%. : Similar. relations were ohserved for the two components: of: the inter-

g
Capture Ratio™ (RCR) nd: the ConVersmn Efflcxency Ratio’ (CER) These ‘ratios com-
pare; on:a: per plant: basns, the performance of the component species in the intercrop
relative. to.their respective. monocrops. in.. terms of the. interception: of radiation:and:
the productlon of dry matterlumt of radlatzon mtercepted, respectwely. Per row,‘ the

matter, Per row in’the intercrop; the groundnut intercepted 27% less PAR than in the’
monocrop (RCR = 0.73) but used:it with 46% (CER = 1.46) greater efficiency. to yield
the same..

0378-4290/83/$03.00 ® 1983 Elsevier Science Publishers B.V.
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INTRODUCTION

Intercroppmg is a f ing. system: com y practised in the tropics.
Be51des prov1d1n _gr‘ ’ater y:eids

'processes 1t is necessary to measure the .
and the efficiencies with which the resources are used
For many crops, the rate of g'rowth durmg the vegetatwe phase is di-

th (Bierhuizen etz
e (Un1vers1ty of No

tercepfedif are: reported in’ the'hterature for Iegu'més Groundnut has:a pho-
tosynthetlc pathway-' which is less efficient than that _of mﬂlet and the

' . sis depends upon the. quantum content
of radlatlon in the: photosynthetmally active waveband (O 4—0.7 pm, usu-
ally: referred: to as PAR) it-is appropriate to measure:the fraction:of the
incident quantum flux intercepted by the canopies. This paper descnbes"
the transmission characteristics of monocrop and intercrop canopies; the
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correlation between the quantum and total solar radiation fluxes trans-
mitted by the canopies; and the cumulation of dry matter as a “function
of intercepted PAR. The radiation intercepted by the mtercrop is sepa-’
rated between the two species and their’ performance compared to the
monocrops in terms of the quantlty of radiation mtercepted and the ef-
flClency with which the radiatlon is used to produce dry matter.

- The' present study was part of a larger project undertaken by the Crop-
plng Systems Section at the International Crops Research Institute for
the. Semi-Arid Tropics (ICRISAT) to determine Whether 1nterc p"mg,
pearl millet (Pennisetum typhoides S. & H.) and groundnut (Arach"ls hypos
gaea L.) led to yield advantages and to measure the utilisation of resources.
by the crops. The agronomic results of the expenment ‘and an’ analysis
of resource use have been published by Reddy and Willey (1981).

MATERIALS AND METHODS:

Site and season

easurements were ‘made durmg the ramy sea-
cterised by ramfall of 932 mm (average 760
growth details of temperature, solar radia-
ddy and Willey (1981).-

groundnut (cv. ‘Robut.33-1°). were sown
_apart and runnmg almost north/south
ne row millet and three rows groundnut with
‘as. the monocrops whxle the intra-row spacing
um for each of the monocrops.:

_ Details. of- plant den51ty and fertiliser applications are given by Gregory:
'and Reddy (1982): .

Experimental design

The treatments: were laid out in: four randomised. blocks. Fig. 1 shows
the experimental design: and sizes of the plots. The gentle slope to the
south  and  the. heavy:rainfall caused: problems during the early growth of
the crops (particularly the groundnuts) at the southern end of blocks 3
and 4:

--The blocks were: divided into two portions: one portion was used:for
instrumentation :: (neutron- probe, tensiometers,.  periscope,. - observation
tubes and- tube: solarimeters) and noplants were removed from this area
until the final harvest; the second- portion was used for destructive har-
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slope . |

T

: >Instruénents‘:
/ final harvest

mme e e

Zet

strumentation; tl

m 1 m of" row insix- ‘adjacent rows: (1 e: 1.8: m’).and an’ mtercrop sample
was all the plants in 1 m of row in eight adjacent rows (2.4 m?; six ground-
nut. and two millet rows). Harvesting positions: were’ obtamed by: system-
at1cally moving down the plots towards: the instrumentation areas leaving
2 m. between harvested areas. With this method of sampling; large differ-
ences: between blocks: 1 and 2, and'blocks 3 and 4 were apparent in the
early harvests  because “of * the waterloggmg ‘However; these: systematlc
differences d}sappeal'ed as the: 'season: progressed“and"‘ amples in: blocks
3 and 4 were. taken further up the slope::: ¥ &

- The results ‘of the shoot growth measurements, from 33 DAS until the‘
final’harvests ‘are in the -Appendix: Blocks 3 and: 4 have not been included
in' the: “Corrected Means”’ for the first five harvests: Thereafter there were
no significant differences between replicates and all the blocks were included
in: the average: All values of dry matter in: this paper refer to-the corrected
means.
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Transmission measurements

To measure the fraction (rq) of the incident quantum flux transmitted
by a canopy, one Lambda quantum sensor was placed horizontally above
the crop to record the incident flux density. A second: instrument was
placed below the foliage within an aluminium track lymg on the soil sur-
face. A figure for the mean transmission of the canopy (7g) was obtained
by pulling the sensor along the track and averaging a set-of readmgs at
5 cm intervals. These measurements also gave a record of gap. distribution
and structure of the canopy.

The measurements were made twice weekly between: 29 and: 71 DAS,
on the monocropped millet in block 1 and on the monocropped: gr rid-
nut and intercrop of block 2. A second set of measurements was made
above the groundnut in the intercrop when the millet had sepa;rated from
the groundnut in the vertical plane (43—71 DAS). The aluminium track
was. supported on: a small wooden trestle just above. the: groundnut s0-that

transmitted through: the ‘millet could: be: calculated
of total solar radxatlon @ T) was’ measured w1th

-13. ansmission can be 15% greater than the daﬂy aver-
age (for further détails see Gregory and Marshall, 1980).

Theory
The attenuation of radiation in a cr0p is often assumed to obey: Beer’s
Law. of exponential decay as it passes through successive layers of leaves

(Kasanga and Monsi; 1954). The" transmission coefficients below a leaf
area index L will be:

7 = exp (-KTL) 1)
for total solar radiation, and; -

75 = exp (- K§L) @
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for PAR, where K% and Kj are the extinction coefficients for total solar
radiation and PAR, respectwely Taking natural logarithms of equations
land 2 and elumnatmgL gives:

In (7p) = (K§/K%) In (7p) @)

Thus, if the assumption of an exponential decay is correct, there should
be a hnear relation between the loganthms of 7p and 77 with a slope equal
to the inverse ratio of their extmctlon coefficients:

~ The extinction coefficient for a particular waveband is a function of
both the canopy structure and the optical properties of the leaf (Goudriaan,
1977) and can be written:

Kix=Ku(l-0,,)0.5 (4)

where Ky is the extinction coefficient for black Ieaves that have the same
leaf ‘angle distribution as:the canopy and the scatterin
is' the:sum: of the reflectlon and. transmission: coeffic
in the waveband AX: Thus the ratio::

fdr op and o of 0.1 and 05
for the ratio of the extinction coefﬁczents
v McCartney (1978) showed ‘that the' quantum' remained
‘unchanged on’ passage’ througha: canopy ‘Therefor nsmission
efficients for the quantum flux, 7q, ‘and the energy flux, 7p, of PAR will
be 1dentlcal ‘The measurements of 7q made with' the quantum “SENSOrs
'vcan be used to establish the ratio K§/Kg which will be equal to KP/KT
'm equatlon (3), ¢ smce Tq and Tp are interchangeable.:

The ‘continuous” measurements of 7 made Wlth- he: tube solanmeters
‘can now be converted into values for 7p, given an empirical value K- /K*
The fraction of PAR 1ntercepted for acrop is then.

Fp=1-7p (6)

The' prune ‘denotes that Fp is the fraction of radiation intercepted, i.e. the
sum of the reflected and absorbed components. The quantity of PAR
‘mtercepted by the crop was then given by the product of the PAR inci-
dent above the crop, Sp, during that period and the appropriate value of



Fp. Incident PAR was not measured directly and it was assumed to equal
one half of the total solar radiation incident on the crop (Szeicz; 1974a)

Fig. 2 shows the method used for partitioning the intercepted: PAR-
between the two components of the intercrop, once there was’ szgmflcantr}
interception by the millet above the groundnut. This occurred approxi-
mately 40—82 DAS (final harvest for millet). -

It is “assumed that the groundnut canopy can be enclosed by an imag-
ma:ry ‘box; within ‘which there are no millet 1eaves ‘of sides A and C 0.9
m in extent (and sides B and D (equal to the’ helght of the’ groundnut).
This assumptlon is supported by photog;raphs taken agamst a grid, at ) reg-
ular intervals in tlme ‘across one ‘unit cell of the mtercrop Second ‘it is
assumed that there is no net exchange of radiative energy across bound-
aries B and D. This will overestimate the quantity of rachatmn intercepted
by the groundnut because radiative fluxes downward are lower within
the millet rows than within the groundnut. Therefore there will be tend
to be a small net transfer of radiative energy out of the box across bound-
aries B and D. Third, it is assumed that the mean transmission coefficient
beneath the intercropped groundnut, 7 PBIC is equal to the mean trans-
mission beneath the entire unit cell of intercrop, 7Pl Because the trans-
mission is lower beneath the millet rows. 7P will be less than Fp BIG. Thus.
in substituting 7PI for TPBIG, the quantity of radiation leaving the box
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at the soil surface will be underestimated, and the radiation intercepted
by the groundnut; overestimated. However, this effect is small: the greatest
difference was: observed 39 DAS when 7qJ and 7ggig were 0.44 £ 0.05
(s.e.) and 0.41 * 0.06 (s.e.), respectively. There was no difference by 50
DAS:

By definition, the fraction of PAR intercepted by the groundnut com-
ponent, Fpjg is the ratio of the quantity of PAR intercepted by the
groundnut to the total quantity of PAR incident across the unit cell of
intercrop. Formally we can say:

Fp1c = 0.75(Sp ALG - SpBIG)/Sp )

where Sp, SpalG and Spgig are the intensities of PAR above the canopy,
and above and below the intercropped groundnut, respectlvely The fac-
tor, 0.75, takes account of the fact that the box only covers three quar-
ters of the unit cell;

- The intensity of PAR above and below the’ inter

are:
SpAIG =TPAIG Sp (8)
nd

Sppic = Tepic Sp (O)

where TP ,AIG and 'rp ,BIG ‘are the appro
AR b - :

'the mtercrop the valu"' or 7p J, whlch denves d1r 'tIy from these mea-
‘surements ‘was used in equatmn 10 rather than 7P, ,BIG As stated in the
assumptlons, there is httle d1fference betWeen these two values

" The interception coeff1c1ent for the mlliet compouent is then.

,FPJM FP,I Fpc (11)

1e the dlfference between the mterceptlon coeffmwnts for the whole

intercrop and the groundnut component
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RESULTS

Transmission

Fig. 3 shows the transmission of PAR, measured with the quantum
sensors, on three representative days beneath three rows of millet, three

Mo G. . G . -G .M

Fig. 3. Measurements of the transmission coefficients of PAR made 32 (- ) 46 (-=--)
and 57 (.....) DAS, at the soil surface across three unit cells of millet and of groundnut
and one unit cell of mte!ctop The posxt\ons of the mlliet and groundnut plants are
indicated by the letters M and G , respectively. The inter-row spacing is 30 em.
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rows of groundnut and four rows of mtercrop The I'apld development
of the millet canopy contrasts with that of the groundnut. The only evi-
dence of row structure in the mﬂlet was at 32 DAS. Five days later (not
shown) the row structure had dlsappeared and 7@ was. 0.16. 7q fell to
a minimum of 0.07- at 46:-DAS' concomittant with maximum Green Leaf
‘Area Index (GLAI) of 2.8 and remained unchanged until: 57 DAS. As the
crop matured there was evidence of an increase in transmission, consistent
with the measurements of total solar radiation reported by Reddy and
Wllley (1981) :

In contrast, in the groundnut stand, there was still evidence of row struc-
ture at 57 DAS. The high transmission values due to a single late devel-
oping plant (30 cm along the track) can be seen at 32 DAS. However, by
46. DAS this region was giving the lowest transmission. Missing or late
emerging plants occurred at a frequency of approximately one in ten.
Because of the spreadmg nature of the variety, gaps were closed by the
time of maxlmum GLAI (3.2 at 60 DAS) when 7¢ TQ was at. a minimum of
0.10.
 Fig. 4 shows the variation in transmission of P
above the intercropped groundnut. During the thre
the 1ntercropped millet was close to maximum GL.
there is no significant change in the pattem
values of transmission occurred over the ¢
significantly lower values over the groundnu
lower transmission values within the millet
mission above the intercropped groundnut im
row had a unique radiation environment' a
rate in consequence.

101

(el
{q

0.5}

Fxg 4. Measuremerits of the transmission coefficients of PAR made 43 (—), 52 ( -
and 57 (.....) DAS, across one unit cell (120 ecm) of intercrop above the groundnut ’I‘he
posmons of the millet plants are mdlcated by the letter M SRS ,

' To test the hypothes1s embodled in equatlon 3, the measurements of
PAR transmission were plotted against the daily integrated values of trans-
mission for total solar radiation on loganthmlc ‘scales (see Flg 5). The
correlatlon 15 good (r2 ='0.92) and the slope of the lme is14z 0 1 with
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in (7). o

‘inter us the transrmssmn for PAR can be estlmated from
that for total radlatlon ' :
?P=7FQ -_-'?r""T14 EE R N (12)

Despite large dxfferences in canopy structure between the mtercrop ‘and
the two sole crops the relation is independent of the canopies considered.
The scarcity of pomts for monocropped millet (l) at high values of trans-
mlSSIOD reflects the rap1d development of this canopy ‘early in the growmg
season The ‘millet canopy also’ developed rapidly in the mtercrop, how-
ever, the transm1ss1on of PAR to the groundnut never fell helow 40% of
1n01dent o v

The error in the loganthm of a transmlsswn coeff1c1ent r due to an
error m the estlmate of r, ' 1s
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Thus for the minimum value of 7¢ Q recorded (0.05; Fig..5) any error in
this estimate would be amplified in the natural 1oganthm by a factor
twenty. The large deviation in the point for monocropped groundnut (e#*,
Fig. 5) when the canopy was complete, and in the point for the intercrop
(o*), recorded at a similar time, is due to an uncertainty in the value of
7Q of less than + 0.05.

Growth and intercepted radiation

iig. 6 shows the relation between dry matter accumulation of millet
(A), groundnut (B) and intercrop (C) and the quantity of PAR intercepted
from: 33 DAS (origin) until final harvests (A — 82 DAS, B and C — 103
DAS)..

- In the monocropped millet, dry matter: mcreaSed'hnearly with PAR
1ntercepted beyond maximum GLAI. The slope of this line is a measure
of the conversion -efficiency  of the energy 1ntercepted into dry matter
and is equal to 4.1 g (DM) MJ™'. This efficiency, s :
other C, species (Monteith, 1972) was maintained:
of grain filling, after Whlch it decreased as expecte

~In. contrast, dry matter accumulation of grou
to maximum GLAI, Whé'n'rpodl, filling ‘also st
ficiency of conversion of 2.5'g (DM) MJ™.
pod. filling until . the pods- reached half th
the increase in- dry welghi; was: sllght com
radiation intercepted in the same period but ther
ent increase in efficiency of energy conversmn'

“In the mtercrop,”GLAI reached 'a’ max
of 4.3 g (DM) MJ1is close to that for
There was no increase in dry matter from 6
component was_ harvested... The groundnut then pr
(DM) ha" ! before final harvest (103 DAS) — equlvale ) ‘
dry weight. More than 50% of the total dry matter ac d in \ the penod
from 40 to 82 DAS when the groundnut expenenced consuierable shadmg
by the millet canopy.

Reddy a.nd Willey (1981) showed, on ‘the bams of LER that mtercrop-

PAR Was divided accordmg to the 1ntercept10n coeffiélents (eshmated
from the LAI s on a per row baszs) of the two canoples from 40 to 47
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Fxg 6. Accumulated dry matter as a function of the quantity of PAR mtercepted for

millet (A), groundnut (B) and intercrop (C). The accumulations were started from 33
DAS (orlgm) untll flnal harvest The start (O), rmdpom(: m tlme (0) and flmsh (0) of

DAS an average valu 'of 0 65 was used for rp ,Mg, based on quantum ﬂux
measurements made at 43 and 47 DAS, and from 40 to 82 DAS the in-
terceptlon of PAR by the groundnut was taken to be equal to all the radia-
tion entermg the groundnut rows from above minus the radlatlon leavmg
the groundnut rows- at the soil sur.face (see Theory section and. equatlon
10) The remalnder of the rad1at10n intercepted by the mtemmp was allo-
cated to the millet.
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Fig. 7 shows the dry matter accumulated for the two components plotted
against intercepted PAR. The shape of the two curves are similar to their
corresponding: monocrops. The groundnut in the intercrop atf;amed the
same dry weight per row as the monocrop, but with less PAR. Therefore
the groundnut used. the intercepted PAR more efficiently. On the other
hand, the millet produced double the dry weight per row by final harvest
compared to the monocrop. However, this was achieved. by intercepting
more PAR and not through an overall increase in efficiency.

‘T;; br i ? .
o :

o - '

- $

N -

z

° e . . .

100 200 300
PAR anrercepfed (MJ m 2)

Fig. 7. Accumulated dry matter as a functlon of th
the two components of the mtercrop (n rmilet,, .
m tlme (¢)and flrush (¢)ofg grain or pod filling are indicatec

scepted for
e start (©), midpoint

‘are
the
at’of the

' The weekly mean values of efficiency of’
infrared  radiation (IR) PAR is strongly abs”
ciency for the millet in the mtercrop incre:
‘monocrop, around maximum GLAI (45 DA was real,
it is possible that the lower leaves of the p"senesced
less rapidly than'the corresponding leaves of the monocrop because they
‘were better illuminated. However, there was no difference in the overall
‘efficiencies of the two' millet canoples The groundnut- within the inter-
‘crop showed consxstent mcreases in efﬁc1ency from 47 DAS through to
‘final harvest.
+The" processes producmg the mtercroppmg advantage can be separated
by defining two ratios. First, the Resource Captur‘
is the quantity of radiation intercepted per row by a component ‘of the
’mtercrop relative to that in the’ corresponding monocrop; and second,
‘the Conversion Efﬁc1ency Ratio (CER) which is the efficiency with which
‘the” mtercepted radlat;.on is converted into dry matt"” in the mtercrop
'frelatlve ‘to that in the monocrop ‘The product of th roportlon of in-
terc ally allocated to a component and ‘the T
LER of that component 'I‘he overailvaER for he’ 1nter-

“nses ‘the performance of the millet and groundnut components m the m—
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TABLEI

Weekly mean values of dry matter production per unit of PAR intercepted for monocrops
and components of the intercrop (g/MdJ)

Days after Millet ‘Groundnut- Intercrop
sowing - FOR PN e — -~ combined
Monocrop Intercrop Monocrop Intercrop

33—40 4.2 3.4 2.5 3.9 3.6
40—47 4.0 6.0 2.4 3.2 “4.8
47-54 2.9 T 4.4 2.5 5.0

54—61 3.3 2.1 1.4 2.5

61—68 1.3 1.5 0.5. 1.2

68—75 14 1.1 0.5 0.6

75—82 0.1 -1.0 0.2 0.2

8289 04 0.8

89—96. 0.8 0.9

96—103 0.7 1.0:

33—103  2.30; 2.23. 095 . 1.38 1.72.
TABLE II

Summary of the pér’
the period 33 tq 10

Conversion Ef;

Component LER 051  0.80
Intererop LER" - 1.31

tercrop. The two-'major mechanisms producing the intercropping: advan-
tage are the high RCR of 2.12 for millet and. the high CER of 1.46 for
groundnut. If either of these mechanisms had not operated there would
have. been no intercropping advantage. The value of 1.31 for the intercrop
LER refers to the: period- 33—103 DAS. The LER for the whole season,
0—103 DAS, is slightly lower at 1.28. .

DISCUSSION AND CONCLUSIONS . =
Transmission

" Referring to equation 5, the ratio K§/K# is relatively insensitive to the
value of op. In going from a high value of 0.2 for op to the other extreme
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of zero (i.e. complete absorption of PAR) the ratio changes only’ from
1.26 to 1.41, when oT = 0.5, The ratio is more sensitive ¢ ‘the value of
o However o7 is a conservative quantrty The energy ent of total
solar radlatlon is equally divided between the tw vebands of PAR and
infrarred  radiation. (IR).. PAR is: strongly ‘absorbed Mg
value of op tends to' zero. In'contrast, IR is only ‘weakly: absorbed - the
value of o tendmg to unity. Thus the scattering coefficient for the whole
spectrum (oT) is 0.5, the average of the two wavebands and independent
of the age of the leaf tlssue

The conservative nature of the ratio Kp/K% is also demonstrated by
Sceicz’s (1974b) measurements: The ratio can be calculated for LAI’s
ranging from 1 to 8 and for several crops (sugar beet, field beans, kale
and spring wheat). The ratio was found to be mvanant and equaI to 1.4

+ 0.04, except for- sugar beet where there were only three Observatlons
and the ratio was 1.5. These values agree with our results where the ratio
was 1.4 * 0.1. Thus for many crops over a wide range of LAI and canopy
structure the relation in equation 12 can be used.

Radiation interception and growth

ds was' propor-
he vegetatwe and
times morek PAR

p
radjation with" almost the same eff1c1ency Th
in the millet plant Was considerably. affecte
radiation available per plant in the intercr
weight in the main: stem and three times’
the total dry  weight per plant was doubled. number of grain-
beanng tillers (2.2 and 1.3 per plant in the inte monocrop plants
respectlvely) as- well as: a- greater nurnber of: grams per head’ accounted
for the doubling in yield per plant. The Iow harvest index of 0.26 was
not changed (for further details see Reddy and W]]ley, 1981):

For: groundnut, ‘a' legume;: the relation between dry matter production
and: mtercepted radiation was not linear. The ‘apparent fall in efficiency
of “energy: conversion at the start of- pod* fﬂlmg ‘could not ‘be attributed
to:senescence of leaf tissue because leaves were ‘green well into pod filling
and because.the quantity of dry matter produced per unit of PAR: inter-
cepted: increased after the pods reached half their final dry weight. The
groundnut in the intercrop intercepted 27% less PAR over the season and
was growing in weaker light. The combined effect of these two processes
should be to produce less dry matter per row but with greater efficiency.
Premseiy how much less depends upon the shape of the photosynthesis-
light response of the canopy. In fact, the groundnut gave the same yield
per row in the intercrop and monocrops and went on to produce dry mat-

j ,1ers:f*?-’overa1'1'
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ter with greater efficiency after the millet was harvested. Overall the’ ground-
nut was 47% more efflcxent in the intercrop — an increase greater than
expected for a C, canopy growing in 50% shade (Biscoe and Gallagher,
1977).

When the groundnut was in partial shade the developmental time was
not affected but the quantity of energy absorbed by- the foliage was con-';
siderably reduced A decrease of intercepted radiation can affect th par-
titioning of photochemical energy between the proces
accumulatmn and mtrogen flxatlon (Hardy and Hav

ased interception by the millet (RCR > 1) and
oundnut (CER > 1) were equally respon-
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APPENDIX

TABLE AL

Monocropped groundnut total dry matter (kg/ha)

Days after Block Mean Corrected
sowing i mean
: S| 2 3 4

33 372 636 183% 188% . 345 504
40 950 1203  444*% . 375% 743 1077
47 1629 2128 1127* 1051% 1484 1879
54 2410 2874 1841% 1601* 2182 2642
61 3205 3273° 2727%. 2681* . 2972 3239
68 3511 3862 3186 ~ 3413 . 3493 3493
75 3683 4344 3543 . 3582 3788 3788
82 3973 4345 3681 3646 . 39113911
89 4446 4599 3628 - 3729.: 4101: 4101
96 4929 5208 3852 4215 4551 4551
103 5067 5776 4278 = 4630 4938 . 4938

Values marked * are ted in the calculation of the “corrected mean”. See Section

Experimental design

TABLE ATl

Monocrt

¢planation, -

Days after Block Mean Corrected
sowing _— mean
1 2
33 . 884 178 © 7 381*% 549 834
40 2413 . 2481 1041% 1277* 1803 2447
47 4041 4455 3641% 4455% 4148 4248
54 5240 5258 4642* < 5988% - 5282 5249
61 6602 6869 6218* 6445% 6534 6736
68 7386 7328 7302 7397 7353 7353
75 - - 8363 7914 8039 - 8097 8103 8103
82 - 8371 8644 7660 - 7860 ' 8134 8134

Values marked * are rejected ih the calculation of the “corrected mean’. See Section

Experimental design for explanation,
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TABLE AT

Intercrop groundnut total dry matter (kg/ha)

‘ Days after Block Mean:: Corrected
sowmg 2 - 2 2 mean
1 2 3 4
33 326»%’459" ‘156% 267 302 393
40 662904 .. 405%  414* 596 783
47 10927 1475 - 655*  890* 1028 1284
54 1792 2011 - 956% 1165% 1481 1902
61 2174 2449 1686% 1866% 2044 2312
68 2577 2773 2313 2485 2532 2532
S5 2780 3001 - 2646° 2345 2693 2693
82 2489 3118 2638 2707 2738 2738
- 89 3121 3516 2839~ 2912 3097 3097
96 3463 3916 3228 ° 3405 3503 3503
103 3767 4483 3630 © 3872 3938 3938

Values marked * are rejected in the calculation of the “corrected mean”. See Section
Experimental design for explanation.-

TABLE A TV

Intercrop millet total dry matter (kg/ha)

Days after Block Mean Corrected
sowing: : : - ‘mean
1 2 3 4
33 178 285" 106% 177 232
40 649 764 301% ¥ 542 707
47 1934 2160 1047% '1799*% 1735 2047
54 2868 2964 2293% . * 2619 . 2916
61 32827 3736  3223%. 2998% . 3310 . 3509
68 3979 4147 3853 ' 3680 - 3915..3915
75 4313 45157 4365 ... . 4251 4251
82 4058 4210 3963 .. 3983 3983

VaIues marked * are rejected in the calculatlon of the “corrected mean” See Section
Experimental design for explanatlon



