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abstract

V A number of field experiments were conducted, to analyse
the growth and productivity of crops, (1) In one series, on the 
Intercropping of soybean with sweet potato under different spatial 
arrangements and timings of planting of sweet potato, and (11) In 
another series, on the Intercropping of sweet potato at a fixed 
spatial arrangement but with crops of different growth habits 
(maize, soybean and plgeonpea)./

fBio-mass production per unit area In soybean (cv, Bragg) 
was reduced more (up to 60 %) when Intercropped with sweet potato 
In 1 * 1 rows 60 cm apart under simultaneous establishment^ mainly 

because of decreased plant population, ^The reduction was less (18 
to 32 %) under the other three spatial arrangements (23 j ISP,
1 » 1 rows 30 cm apart and 2 » 2 alternate paired rows), the growth 
of maize (cv. Diara Composite} and plgeonpea (cv. X3-8) was reduced 
due to Intercropping (In 1 i 1 rows 60 cm apart))by 12 to 17 % and 
18 to 25 %, respectively (only under simultaneous establishment J 

^ Under simultaneously establlshedjmaize / sweet potato, followed by 
soybean / sweet potato Intercroppings (in 1 i 1 rows 60 or apart)# 
sweet potato accumulated dry matter more efficiently than under 
sole cropping. Mhen plgeonpea was Intercropped, the growth of 
sweet potato was drastically reduced.)

Local variety of sweet potato had much lower yield poten
tiality than those of cv, H-268 and Pusa Safedj) Simultaneously 

established soybean / sweet potato Intercropping under 1 < 1 rows



60 cm apart arrangement produced tuber yields (330 to 448 q / ha) 
similar to under sole croppings of sweet potato (cv, H-268 and 
Pusa Safed) and 907 to 1450 kg / ha of soybean grain yields (35 
to 54 % of sole crop yields)# which was an additional advantage 
over the equivalent sole crop yields of sweet potato. Simultaneously 
established soybean / sweet potato (cv. H-268) intercroppings under 
1 i 1 alternate rows 30 cm apart# 2S i ISP and 2 t 2 alternate 
paired rows arrangements recorded 149 to 255# 165 to 232 and 221 
to 273 q / ha of tuber yields, respectively# and 1561 to 1979 
kg / ha of soybean grain yields. Simultaneously established 
maize / sweet potato intercroppings (plant population of intercrops 
equivalent to those under sole croppings) recorded 398 to 465 
q / ha of tuber yields (11 to 25 % more than under sole croppings 
of cv. H-268 and Pusa Safed) and 3008 to 3765 kg / ha of maize 
grain yields <64 to 89 % of sole crop yields) # which was an added 
advantage over the equivalent or slightly higher sweet potato 
yields under sole croppings. Pigeonpea / sweet potato inter- 
croppings produced only 2 to 32 % tuber yields and 71 to 116 % 
pigeonpea grain yields as compared to respective sole crop yields, 
r totai pro*ictlvlty of grains and tubers under intercroppings 
increased as the differences in the maturity periods of the two 
component crops widened )(r ■ 0.95 to 0.99),

Aggressivity of sweet potato (cv. H-268 and Pusa Safed)

spwas maximum under soybean / sweet potato intercropping (A
1.17 to 1.43)# followed by maize / sweet potato intercropping 
(A * 0,65 to 1.23)# under simultaneous establishment in 1 t 13p
alternate rows 60 cm apart arrangement.) Hhen pigeonpea was



(xvl)

intercropped# sweet potato was dominated by it (A 

-0,80 to —2, 28),
sp ranging from

& simultaneously established soybean / sweet potato 

(cv. H-268 and Pusa Safed) intercroppings# the LER values for the 

combined intercrop yields of soybean (0.35 to 0.46} and sweet 

potato (1,05 to 1.11) ranged from 1.42 to 1,55# under 1*1 

alternate rows 60 cm apart arrangement# where conpetition was in 

favour of sweet potato, under simultaneous establishment# other 

spatial arrangements recorded total LER values of 1.16 to 1.70 

mainly due to high LER values of soybean (0.64 to 0.85). Simul

taneously established maize / sweet potato (high-yielding varieties) 

intercroppings recorded LER values of maize 0.64 to 0.89 and of 

sweet potato 1.11 to 1.25 and thus produced 85 to 110 % yield 

advantages# when the competition was in favour of sweet potato. 

Pigeonpea / sweet potato intercroppings recorded total LER values 

of 1.02 to 1.18; the slight yield advantage was mainly due to high 

LER values of pigeonpea (0.71 to 1,16).

Monetary advantage (price of produce only) and calorie 

value of the total produce per hectare were Rs. 20#095/- to Rs. 22 #704/- 

and 64.41 to 72.07 million calorie under maize / sweet potato# and 

Rs,12#573/- to Rs.16 #34q/— and 47.04 to 61.93 million calorie under 

soybean / sweet potato intercroppings# respectively# when high- 

yielding varieties of sweet potato were established simultaneously 

with the component crops in 1 * 1 alternate rows 60 cm apart 

arrangement. Pigeonpea / sweet potato intercroppings recorded 

monetary disadvantages.



( XV1.1)

^It was concluded that the long duration (200 days) crop 
of sweet potato (cv. H-268 and Pusa Safed) , which has high yield 
potentiality In light soils, can profitably grow with short 
duration crops of maize (cv, Dlara Composite - 95 days) and 
soybean (cv. Bragg - 115 days) in alternate rows 60 an apart, 
established simultaneously. The Intercroppings increased blo-mass 
productivity, economic yield. Land Equivalent Ratio, monetary 
return and calorific values of the produce as compared to the 
sole cropping of sweet potato; this was because of the better 
utilisation of physical resources, more particularly of light 
under intercropping. Interplanting of sweet potato, at 45 days 
after sowing (after earthing up of maize) In between the two rows 
of maize (120 cm apart) also showed appreciable advantage.

, / $ V
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1, INTRODUCTION

With the advent of high-yielding varieties and improved 
technology, the total production of cereal crops like, rice, 
maize, wheat etc, has been increased throughout the world during 
the recent years. In the Aslan countries, until recently, most 
of the agricultural research has been aimed to increase the 
production of cereal crops, particularly rice, since these 
provide staple food. At present a number of countries have 
either achieved or nearly achieved self-sufficiency in these crops, 
and efforts are now being made to increase the production of other 
food crops.

Quite a large number of people in the developing countries 
pa still under-nourished from the calorie and protein point of 
view. The protein deficiency in the dally diet is largely due to 
high cost of food that supplies protein. In view of the high 
cost and reduced supply of the conventional sources of animal 
protein, the emphasis is being given to increase the production 
of grain legumes, an alternative source of cheap protein. Among 
the legumes, soybean occupies a prominent position for its high 
percentage (43.2 %) as well as the quality of protein. The 
production potentiality of the soybean crop is also appreciable, 
and 2,0 - 2.5 t / ha of grain yield has bean obtained in different 
parts of India (Singh and Balasubramanlan, 1979). Pigeonpea is 
another Important grain legume crop in India. It has compara
tively higher production potentiality than some other legumes 
like blackgram and greengram.
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Among the grain crops, maize has the highest production 
potentiality/4.0 - 5.0 t / ha of grain yield has often been 
produced by the Indian farmers (Singh and Balasubramanlan. 1979). 
Maize, a C| crop, has the characteristic shape, arrangement and 
disposition of leaves, which enables efficient utilisation of 
solar radiation. It also allows some amount of radiation to 
transmit through the leaves at the ground level and provides scope 
for the growth of another low-growing crop as an Intercrop,

Sweet potato (Ipomoea batatas L. Lam.) has much higher 
yield potentiality than the grain crops. It Is able to adapt 
Itself to a wide range of growing conditions and Is also said to 
be drought-tolerant. It Is also used as an Important vegetable, 
being a staple food In a number of countries. Besides, It Is a 
useful crop for stock feed and for the provision of industrial raw 
materials. The tubers possess high nutritive value. Sweet potato 
has comparatively lower calorific value (132 cal / 100 g) than the 
grain crops, like soybean, maize and plgeonpea which have high 
calorific values (335, 360 and 343 cal / 100 g of edible portion, 
respectively; Aykroyd and Doughty, 1973). But due to much higher 
production par unit area of sweet potato than that of grain crops, 
calorie production per unit area is much higher In sweet potato 
than In other grain crops.

Sweet potato requires 4-6 months period, free from frost 
and even from chilly weather. An average temperature of 24°C 
favours root formation and 22°C favours root enlargement (Wang, 
1975), Chatterjee and Mandal (1975) have reported 20 - 30 t / ha
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of tuber yield when planted during August to October and harvested
in March - April. Tuber bulking has been reported to be favoured

oat mean temperature of 23 - 27 C during mld-october to mid-ftovember 
and mid-February to mid-March.

Soybean crop la sown during mid-June to mid<^7uly and har
vested in November, Sequential cropping of soybean and sweet potato 
is not conducive to high production as planting of sweet potato 
will be much delayed if it is to be planted after harvesting of 
soybean. Growing of these crops on the same land is possible, only 
when at least part of the growing period of them are overlapped.

The efficiency of agricultural production depends on the 
maximum utilisation of sunshine for photosynthesis by the crop 
plants. In terms of light utilisation, dry matter yield is at an 
optimum when nearly all of the incoming solar radiation is inter
cepted. The principle of Intercropping is in line with ecological 
systems in nature, where the niches created by larger species are 
successfully utilised by the ecologically smaller ones. This 
progressive accommodation ensures a high and efficient utilisation 
of the energy in the ecosphere and leads to maximum production.
To achieve this, it is necessary to find out the ways and means 
for the efficient utilisation of solar radiation. Advantages in 
intercropping through better use of growth resources are mainly 
due to temporal and also due to spatial complementarity (Willey. 
1979).

With the above considerations and in view of increasing 
production, the present investigation was undertaken. Here, soybean
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was Intercropped with sweet potato under different spatial arrange
ments and dates of planting of sweet potato# In one series. In 
another series# for evaluating comparative suitability of soybean 
as a component crop to be grown with sweet potato# two other crops# 
maize and plgeonpea« having different growth habits# stature and 
duration# ware also Included, and they were Intercropped with 
sweet potato at a fixed spatial arrangement under relayed planting 
of sweet potato.

The objectives of the present investigation were *

(1) To analyse the growth and yield of crops under different 
cropping systems and to find out the reasons of the yield variations 
in the Intercrops as compared to the sole crops? and

(11) To agronomicslly appraise productivity in terms of 
land equivalence and competitive ability of different crops under 
different systems of cropping.



2. REVIEW OF LITERATURE

Intercropping is defined as the growing of two or more crops 
simultaneously on the same area of land. It is not a new practice, 
rather it is a primitive one from which sole cropping has come up 
as a natural and inevitable consequence of agricultural development. 
The importance of intercropping has long been recognised in India 
(Alyer, 1949) and in other tropical countries as well. Recently, 
intercropping has become a subject of agricultural research and a 
good amount of scientific informations have been accumulated 
(Willey, 1979) since the review of works on intercropping done by 
Aiyer (1949) and Raheja (1953, 1971, 1973).

2.1 Advantages of intercropping

Advantages of intercropping can be in the forms of (1) greater 
stability of yield over different seasons (Norman, 1972? Jodha, 19761 
Rao and Willey, 1980) and (11) higher yield in a given season 
(Cordero, 1978? Ahmed and Gunasena, 1979; Kalra and Cfcngwar, 1980).

2.2 Causes of yield advantages under Intercropping

A major cause of yield advantages is the better use of 
growth resources. The yield advantages occur because the component 
crops differ in their use of growth resources, and in combination 
they can ‘complement* each other and so make better overall use of 
growth resources than when grown separately. The * complementarity * 
may be ‘temporal*, when the growth patterns of component crop differ 
in time so that the crops make their major demands on resources at
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different times. By temporal use of resources yield advantages 
have been obtained with crops having marked difference in maturity 
period (Willey and Osiru, 1972; IRRI, 1974, 1975; Kranta et a^,, 
1976). ‘Spatial* complementarity may also be passible,e.g., a 
combined leaf canopy may make better spatial use of light, or a 
combined root system may make better spatial use of nutrients and / 
or water.

The growth resources to be better used for producing yield 
advantages are light, nutrients and water. Yield advantages have 
been obtained through better temporal use of light due to better 
distribution of leaf area over time (IRRI, 1975; Kundu and 
Chatterjee, 1982) or due to longer leaf area duration (Lakhanl, 
1976). Yield advantages with better spatial use of light have to 
be obtained through more efficient use of light rather than greater 
light interception (Willey, 1979). Better spatial use of light 
can be made through greater vertical distribution of leaf canopy 
(Osiru# 1974) or through use of crops having different inherent 
responses to light, like a tall C4 end a short C3 crop (Crookston 
and Kent, 1976) or through a ‘multi-story* cropping,where crops 
ranging from tall trees to low-growing annuals form different 
canopy layers (Nelllat at al., 1974), Better use of nutrients can 
be possible due to differences in rooting patterns, which may also 
occur due to 'mutual avoidance* of different root systems (Baldwin 
et al., 1972; Trenbath, 1974; Lakhanl, 1976). Greater uptake of 
different nutrients (Dalai# 1974; Lakhanl# 1976) and better use of 
water (Kassam, 1973; Lakhanl, 1976; KataraJan and Willey# 1980) 
by Intercropping are also possible. In legume / non-legume
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Intercroppings, Increase in yield of non-legume crops has been 

reported by a number of workers (Kassam, 1972? Finlay, 1974? IARI, 

1976? Singh, 1977). Efficiency of N-flxatlon may Increase under 

intercropping, e.g„ In plgeonpea grow) with sorghum (Willey, 1979) 

and In soybean grown with maize (Thompson, 1977).

Another most Important cause Is the possibility of exer

cising better control of weeds (Litsinger and Moody, 1975? Rao and 

Setty, 1977) and pest and diseases (Baker and Norman, 1975?

Crookston and Kent, 1976? Raheja, 1977)? although there are Instances 

of poor control (Oslru, 1974? pinchlnat et §1., 1975) as well. In 

certain situations there are still some other possible causes of 

yield advantages, e*g., one crop may provide physical support for 

another (Alyer, 1949), one may provide shelter for another {Rathke 

and Hegstrom, 1975) or better control of erosion due to more conti

nuous leaf canopy (Slddoway and Bonnett, 1975).

2.3 Disadvantages of Intercropping

Disadvantages of Intercropping are In the forms of (1) lower

ing of yields due to adverse competitive effects (Donald, 1946?

Harper, 1961), (11) allelopathlc effects (Rice, 1974) and (111) diffi

culties In practical management.

2.4 Criteria for assessing yield advantages

Advantages from Intercropping can be analysed into three 

different situations (Willey, 1979).

(1) Where Intercropping must give full yield of a *maln* 

crop end some yield of a second crop.

r.
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(il) Where the combined Intercrop yield must exceed the 
higher sole crop yield. This has been traditionally used for 
assessing yield advantages in grassland mixtures (Donald, 1963) 
and recently in other situations also (Trenbeth, 1974),

9

(ill) Where the combined intercrop yield must exceed a 
combined sole crop yield.

2.5 Competitive relationships

In ’replacement series’ three situations of competition 
have been recognised, viz, (1) ’mutual inhibition*, where actual 
yield of each component crop is less than expected (Donald, 1946; 
Harper, 1961; Bhattacharyya, 1979); (11) 'mutual cooperation*, 
where actual yield of each conponent is greater than expected 
(Bhattacharyya, 1979); and (ill) ’compensation’, which is the much 
commonest situation, where one species yields less than expected 
and the other more. In this situation, competitive abilities of 
two species differ, and the more and less competitive species in 
a mixture are termed as ’dominant* and ’dominated’, respectively 
(Huxley and Maingu, 1978),

2.6 Competition functions

In assessing the yield advantages, a number of ’competition 
functions* have been proposed to describe competitive relationships,

(1) ’Relative Crowding Coefficient* has been proposed by 
de Wit (1960) and examined in detail by Hall (1974a, 1974b), This 
coefficient (k) of a species is a measure of whether that species 
has produced more, or less, yield than expected. A coefficient
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value less than* equal to or greater than one indicates less* the 
same or more yield than expected* respectively. The component 
crop with higher coefficient is a dominant one* The product of 
the coefficients (K) indicates whether there is yield advantage 
or not.

(ii) 'Competition Index* has been suggested by Donald 
(1963). Two 'equivalence factors' are calculated for each crop*
For species 'a* the equivalence factor is the number of plants of 
species *a' which is equally competitive to one plant of species 
*b*. A crop having equivalence factor of less than one indicates 
to be more competitive. The product of two equivalence factors 
is the 'Competition Index'; when it is less than one the inter
cropping is advantageous,

(ill) 'Aggressivity* (a) is a measure of how much the 
relative yield increase in species 'a* is greater than that for 
species 'b* (Me Gilchrist* 1965), When this value is zero, it 
indicates the equal competition. The value of dominant species 
will be positive and that of the dominated negative.

(iv) Since the above mentioned competition functions have 
some drawbacks and limitations they cannot be applied widely.
Willey (1979) has concluded that the most generally useful single 
index for expressing the yield advantage is probably the 'Land 
Equivalent Ratio* (LER), which is defined as the relative land 
area under sole crops which is required to produce the yields 
achieved under intercropping. It gives a measure of yield advantage. 
Similar terms 'Relative Yields', for component crops, and 'Relative
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Yield Total* (RYT) ware used for many years in competition studies 
(de wit and van den aergh, 1965).

The actual level of intercropping advantage* for any 
given combination and proportions of the component crops producing 
this* can be shown by graphical representation * where the X£R 
values of two component crops are plotted on the two axes and the 
total LER values are shown by the diagonal lines which join these 
axes (Willey* 1979).

(v) ‘Effective LER* has been proposed by Mead and Willey 
(1980) to evaluate situations where the yield proportions achieved 
in intercropping are different from those that might be required by
a farmer. This index has been emphasised to indicate the proportions 
of crops likely to give biggest yield advantage.

(vi) 'Monetary advantage* by using LER values* can also be 
determined (Willey* 1979) and this gives the absolute values of 
the genuine yield advantage.

(vll) Chatty and Rao (1979) have suggested the use of *IJ 
index which takes into consideration the ratios of prices of 
concerned crops but does not consider the cost of cultivation of 
the said crops.

(vill) Jain and Rao (1980) have proposed the use of ‘Relative 
Wet Return* (RNR) index* which takes into consideration the cost of 
cultivation.

(lx) ‘Competitive Ratio* (CR)* proposed toy Willey and Rao 
(1980)* Indicates the number of times by which one component crop
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Is more competitive than the other. It has been suggested to be 

useful in comparing different crops and identifying the associated 

plant characters in respect of competitive ability and in deter

mining the most advantageous competitive balance between the 

components.

2,7 Production potentiality of the experimental crops under sole 
and intercropping systems

2.7.1 Soybean

A sole crop yield of 2.0 - 2.5 t / ha of soybean cv, Bragg

was obtained from different parts of India (Singh and Balasubramanian,

1979), Soybean yield decreased when grown as Intercrop with other

crops as compared to under sole cropping, m maize / soybean

intercroppings, maize crop was not affected and produced yield

comparable to sole crop yield (Singh and Oilerla, 1979; Singh and

Chand, 1980) or even more (Reddy and Chatterjee, 1976a; Qangwar

and Kalra* 1979; Jagannathan et al., 1979; Gfclal et gl., 1980;

Searle et al,, 1981) and the soybean yield was reduced. Thus a

* full‘ maize yield and some extra yield of soybean were obtained.

The same criteria was fulfilled when soybean was grown with winter

wheat and spring oats. A tall indeterminate soybean cv. appeared
#

to withstand competition better than a short determinate cv. (Chan 

at al., 1980). Reduction in soybean yield was also reported when 

intercropped with sugarcane (Chandra. 1978),

Intercropping, although reduced soybean yields, produced 

total yield of both species greater than in monoculture (Reddy 

and Chatterjee, 1973b; Ahmed and Ounasena, 1979; Saxena and Yadav, 

1979; Galal et al., 1980; Mohta and De, 1980). Under maize /
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soybean intercroppings, the mean LER values varied from 1,22 to 
1.48 (Galal et ^1, , 1980? Hlebsch and Me Co Hum, 1980? Mohta and 
De, 1980). Thus intercropping gave batter gross return than sole 
cropping (Chandra, 1978? Ahmed and Oinasena, 1979). Crookston and 
Hill (1979), however, reported that Minnesota land use efficiency 
was not improved by intercropping maize and soybeans in a variety 
of management combinations.

Reddy and Chatterjee (1976a) reported that leaf area duration 
(flowering to maturity) of sole and intercrops was significantly 
correlated with yields. The competitive Indices showed advantages 
in intercropping. The leaf area duration of maize, in maize / soybean 
mixture, was twice as long as in the monoculture and the productivity 
of this intercropping was 20 - 40 % greater than when crops were 
grown alone (Cordero, 1978). Reddy and Chatterjee (1973b) reported 
that intercropping of maize and soybean exploited the natural 
radiations better than sole crops for productive purposes. In 
maize / soybean intercropping, maize was removed from the soybeans 
at flowering, pod format ion, seed formation or was left up to 
soybean maturity. It was found that delaying removal of maize 
from the intercrops decreased soybean yields from 75 to 50 % of 
their monoculture yield. Gain in weight by intercropped soybeans 
during their reproductive stage was linearly related to the percent 
of Incoming photosynthetically active radiation absorbed over the 
entire range from 28 to 96 % (Hlebsch and Me Collum, 1980). Soybeans 
intercropped between wheat and oat rows, 41 and 61 cm apart, yielded 
between 7 and 93 % of monoculture soybeans grown at similar row 
spaclngs (Chan et al., 1980). Undersowing of rice into soybean 
(sown by the end of January) in June, appeared suitable, as there
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was no effect on yield of both the crops and there was 20 days 
advantage over sole croppings of both the crops (Reddy and 
ChatterJee, 1976b), ihus, soybean yields were reduced under 
intercropping, partly due to reduced number of rows and partly 
due to shading effect for which light interception by soybean 
was reduced as compared to under sole cropping.

Reddy and Chatterjee (1976a) reported that intercropping 
of soybean and maize in 1 t 1 ratio gave higher yields than the 
sole crops of maize or soybean at all levels of nitrogen, the 
yields of soybean being appreciably reduced particularly at high 
doses of nitrogen due to competition with maize. Soybean grown 
with maize in 2 t 1 or 3 » 1 ratio yielded more than in 1 * 1 ratio. 
The number of pods per plant and the test weight of soybean were 
reduced when it competed with maize, When soybean (cv. Bragg) 
was grown with sorghum (cv, S warn a) in alternate rows 45 cm apart, 
the intercropping outyielded sole crops (Reddy and Chatterjee,
1974). Jagannathan et gl. (1979) obtained good results from maize/ 
soybean intercropping in both 1 i 2 and 2 > 1 ratios; the 1 t 2 
ratio increased the protein content of maize grain. Mohta and De 
(1980) reported that maize / soybean intercropping under 1 i 2 
arrangements with 40 cm apart rows and sorghum / soybean under 
1 i 1 arrangement with 45 cm apart rows were best.

At 40 kg N / ha, intercropping maize with soybean gave 
19,5 % more grain yield than talcing it as a pure crop. When the 
option to use adequate fertilizer N does not exist, as is invariably 
the case with the average Indian farmer. Intercropping maize with 
legumes, such as soybean, is a logical way out (Hair et al,, 1979),
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In Intercropping of maize with soybean and other legumes, increasing 
the N rates from 0 to 120 kg / ha increased total yields of the 
mixed stands and also of sole maize. N content and uptake in 
maize plants were increased with applied N# but were not affected 
by Intercrops (Chand, 1978), Maize / soybean Intercroppings were 
reported to leave sufficient residual fertility to increase signi
ficantly yield of following Wheat crop, given no fertilizer (Nair 
et £l., 1979; Searle et al,, 1981).

2,7,2 Maize

Under sole cropping, the farmers often produced 4 - 5 t / ha 
of grain yield of maize with high-yielding varieties, in India 
(Singh and Balasubramanian, 1979), Under intercropping situations, 
better use of growth resources were reported, and when legumes 
ware intercropped maize yields were found to be even higher than in , 
sole crop. Under dry land agriculture, maize, when intercropped 
with blackgram, produced grain yield of 2.49 t / ha with an addi
tional blackgram seed yield of 0,33 t / ha* compared with 1,81 - 
2.16 t / ha in sole crop (Rathore at al., 1980). Similarly# Kalra 
and Gangwar (I960) obtained higher yield of maize <1.57 - 1.97 
t / ha) grown in association with legumes, compared with yield 
(1,52 t / ha) in pure stand and an extra seed yield of legumes 
(0.36 - 1.01 t / ha) under rain fed condition. Similar yield 
advantages were reported by Gangwar and Xalra (1979) when maize 
was intercropped with blackgram, greengram, groundnut, soybean and 
cowpea under ralnfed condition. The advantages of maize / soybean 
Intercropping have been discussed in the earlier section. In 
Intercroppings of maize / cowpea# relative bio-mass yield (compared
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with monoculture yield) of maize was always higher than expected 
at 7# 9# 11 and 18 weeks after sowing; maize had no negative 
Interference from cowpea. Relative blo-mass yield of cowpea was 
lower than expected at 11 and 16 weeks after sowing (Chang and 
Shlblea, 1980)# implying dominance of maize particularly under 
high levels of nitrogen and phosphorus. Application of N to maize / 
legume Intercropping appeared Inhibitory to N-f ixatlon, because 
of (1) direct effect of increased soil N# and (11) Indirect effect 
of stimulation of maize growth and shading of Intercropped legumes 
(Reddy and Chatterjee# 1973a; Syarlffuddln et al, # 1974; Ahmed and 
Gunasena# 1979; Searle et al. # 1981). Under certain situations of 
Intercropping# maize yields were equal to those under sole croppings 
(Ahmed and Gunasena# 1979; Aider and Vieira# 1979; Singh and Quleria# 
1979; Searle et §1,# 1981). Thus, farmer's primary objective of 
maintaining a 'full* maize yield was achieved In intercroppings 
with maize.

In the intercropping trials# where field bean (Phaseolus 
vulgaris) was sown in between the maize rows# when the maize was 
beginning to dry, Aldar and Vieira (1979) obtained increase in 
bean yields with the decrease In maize population In one trial; 
while in another trial# there was no effect of plant population.
When groundnut# plgeonpea and sweet potato were intercropped with 
maize# the maize grain yields increased with the Increase in plant 
populations of maize (Akhanda# 1979). In maize / blackgram Inter
cropping# Xhera et al. (1979) obtained higher seed yield of black- 
gram intercropped in dwarf maize cv. J-605 with erect leaves than 
when intercropped In the tall and leafy cv. Vijay. Similarly#



16

Akhanda (1979) also reported higher forage and / or seed yields 
of the Intercrops (groundnut# plgeonpea and sweet potato) with 
earlier maturing maize cv. at the lowest plant population.

The yield advantages* In maize Intercropping# were obtained 
due to more effective utilisation of radiation# temperature and 
water# and higher dry matter yield# LAI# LAI duration and CCS? than 
under sequential cropping as was observed in relay intercropping 
of maize and wheat (Lin at al., 1981). In Intercroppings of maize 
with other crops# when there were marked differences In the maturity 
periods of the two component crops# substantial yield advantages 
were obtained due to better temporal use of growth resources# e.g. #
85 day beans / 120 day maize produced 38 % yield advantages (Willey 
and Oslru, 1972)# 85 day maize / 120 day groundnut produced 20 - 60 % 
yield advantages (IRRI# 1974)# 90 day maize / 160 day rice produced 
30 - 40 % yield advantages (IRRI, 1975), In an experiment on the 
Intercropping of soybean# rice#greengram and maize with turmeric#
It was observed (Kundu and Chatterjee# 1982) that wider the gaps 
between the harvests of two companion crops lesser were the reduc
tions In yield of turmeric (r ■ 0.81 to 0.88), The advantages 
occur$d due to differences In both maturity and crop type. Better 
temporal use of light was possible In Intercropping due to longer 
leaf area duration than In monoculture (Cordero# 1978). In some 
cases# as In maize / rice Intercropping (IRRI# 1975)# although 
sole rice had a much higher leaf area duration than the Intercrop# 
the latter was thought to derive Its high yielding advantage from 
the much better distribution of Its leaf area over time. Xassam 
(1973) suggested that an early intercrop# such as millet if grown
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with maize# would help to utilise the surplus water available at 
the early stage of maize growth at Nigeria# and thus more efficient 
use of water was possible. The nitrogen contribution of Intercrop 
legumes to maize was reported to be 40 kg / ha from groundnuts and 
25 kg / ha from greengram (IARI# 1976). Similar but smaller 
advantages were also reported with maize / groundnut Intercropping 
In northern Nigeria (Kassam# 1972)# maize / soybean In East Africa 
(Finlay# 1974), maize / beans in Colombia (Centro International 
de Agriculture Tropical# 1974) and maize / cowpea in Nigeria (Wien 
and Nangju# 1976), Regarding the genuine intercropping advantage# 
an apparent increase In nodule number and weight was reported In 
soybean when it was grown with maize (Thompson# 1977). Agboola 
and Fayeml (1972) examined both current and residual benefits of 
legume intercrops# and showed that when maize was intercropped with 
greengram# there was a bigger current transfer of nitrogen than 
with cowpea? but the residual effects were opposite# and cdwpea 
had greater effect on the following maize crop than greengram,

2.7.3 Plgeonpea

As a sole crop# plgeonpea produced seed yield of 2.00 t / ha# 
and when Intercropped with greengram and blackgram# it produced 
1.96 and 1,98 t / ha# respectively? with extra seed yield of 0.98 
and 0.88 t / ha of greengram and blackgram# respectively (IARI#
1976). Intercropping of blackgram# greengram (Girl and De, 1978? 
Singh et al,# 1979)# cowpea and soybean in between 75 cm apart 
plgeonpea rows had no adverse effect on seed yields of plgeonpea# 
and Increased the total seed yields (Saxena et &1.# 1977? Saxena 
and Yadav# 1979)? the Intercropped legumes gave additional seed
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yields of 0.42 - 0.79 t / ha (Saxena et al., 1977), Umranl and 
Pharande (1979) reported that plgeonpea yield decreased only 
slightly under intercropping {0.91 t / ha) as compared to under 
sole cropping (1.07 t / ha), when grown with pearl millet (1.57 
t / ha), and recorded LER value of 1,77 and higher money return.
On black soil of semi-arid tropics (ICR3SAT. 1976). intercropping 
of a rapid-establishing, early-maturing and upright Setaria with 
a spreading, slow-establishing plgeonpea (6 months) was reported 
to be roost favourable, where sole and Intercrop yields of plgeonpea 
(2.5 t / ha) and Setaria (3,3 t / ha) were same. In the plgeonpea/ 
pearl millet intercropping system, pearl millet yield was not 
reduced, whereas plgeonpea yield was reduced by 22 % and there 
was an yield advantage of 83 % . In maize / plgeonpea intercropping. 
Yadav (1981) obtained mean maize grain yields and plgeonpea seed 
yields of 2.9 - 3,5 t and 0.7 - 1,7 t / ha in pure stands and 
2,8 - 3.3 t and 0,3 - 0,5 t / ha in intercrops, respectively.

In sorghum (82 days) / plgeonpea (173 days) intercropping, 
a 'full* sorghum yield was achieved with plant density of inter
cropped sorghum equivalent to the sole crop optimum and the 
plgeonpea seed yields were up to 73 % of the sole plgeonpea. The 
optimum density for intercrop plgeonpea was considerably higher 
than sole crop optimum (Natarajan and Willey, 1980). Hegde and 
Saraf (1978) reported that intercropping of plgeonpea with some 
other legumes intercepted more light than sole plgeonpea at early 
stage; at 50 DAS the differences were narrowed, and when intercrops 
were harvested the intercrop treatments intercepted less light than 
sole plgeonpea. Phosphorus helped in better interception of light 
during later stages through its effect on canopy development.
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Natan jan and Willey (1980) also reported of very poor light inter
ception by remaining pigeonpea« after sorghum harvest in sorghum / 
pigeonpea intercropping and suggested that pigeonpea yield could 
be increased by higher plant population density and better plant 
distribution. Thus, intercropping of short duration crops with 
pigeonpea offered scope for better 'temporal* use of growth 
resources and produced yield advantages appreciably. Better 
'spatial* use of light might also be possible in intercroppings 
of C4 crops like maize or sorghum with crop pigeonpea. Sivakumar 
and Virmani (1980) reported of highest efficiency of dry matter 
production for the maize / pigeonpea intercrop# followed by sole 
maize and sole pigeonpea # proving the utility of such intercrops 
in making better use of growth resources in the semi-arid tropics.

Prom sorghum / pigeonpea experiments in semi-arid tropics# 
it was reported (ICRISat# 1980) that on the Vertisol# where the 
sorghum growth was very good and the pigeonpea growth very suppressed# 
changing from 2 * l to 1 * 1 arrangement produced some overall 
benefit by increasing pigeonpea yield (freran 54 to 67 %) without 
reducing sorghum yield (LER • 1*61) on the other hand# on Alfisol# 
where sorghum growth was poor and pigeonpea growth relatively 
better# changing to 1 * l row arrangement reduced sorghum yield 
(from 72 to 60 *) with little extra (freran 71 to 76 *) pigeonpea 
yield (UBR • 1.36). It was reported from ICR IS AT (1977) that the 
three crop combination pigeonpea (184 days) / groundnut (134 days) / 
Setaria (90 days) gave larger advantages than the two-crop combi
nation on Vertisol# suggesting that the different maturity periods 
of the three crops allowed some complementarity in terras of the
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use of growth resources over time. However, on Alflsol, the 
three-crop combinations gave smaller advantages than did the 
two-crop combinations due to dry period during September. It was 
suggested that three-crop Intercropping might be beneficial only 
If there was sufficient moisture to support all the three crops. 
Intercroppings wire reported (ICR IS AT, 1978) to have a potential 
for better use of moisture when compared with sole cropping, 
presumably because of complementary rooting patterns. This poten
tial would produce a yield advantage when moisture was limiting, 
but not so when It was In adequate supply.

Intercropping of blackgram, greengram, cowpea, soybean or 
sunflower with an early-maturing pigeonpea cv. Type-21 (160 days) 
had no adverse effect on plgeonpea seed yields. But intercropping 
of these crops with an extra early-maturing cv. (130 days) was 
not profitable (Saxsna et al., 1977), Indicating the better 'temporal' 
use of resources when there were marked differences In maturity 
periods of component crops. At ICRISat (1976), In sorghum / pigeon- 
pea Intercropping, a spreading plgeonpea cv, ST-1 (180 days) had 
the ability to utilize the wider (150 cm) row spacing late In the 
season and allowed more space for Intercrops to utilise the environ
ment early In the season,and thus Increased the potential for total 
production of the Intercropping system.

Far greater weed yields were reported (ICRISAT, 1976) In 
sole crop of plgeonpea as compared to In. sorghum / plgeonpea 
Intercropping. Thus the Intercropping system Increased total crop 
production and decreased the cost of weed management.
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ai maize / pigeonpea intercropping# pigeonpea increased 
soil N content, but as an intercrop it did not increase maize yield 
at any rata of N (Yadav, 1981). Willey (1979) quoted the observa
tions at ICR IS AT that pigeonpeas nodulated better where the roots 
intermingled with those of intercropped sorghum# indicating the 
genuine intercropping advantage.

Data from 94 experiments on sorghum / pigeonpea intercropping 
were examined for evidence that stability of yield was greater with 
intercropping than in sole cropping. It was found that sole 
pigeonpea would fail 1 year in 5# sole sorghum 1 year in 8# but 
intercropping only 1 year in 36 (Rao and Willey# 1980).

2.7,4 Sweet potato
In field trials# sweet potato was one of the intercrops 

which were sown or planted in between two paired row of maize 
(paired rows 45 cm apart and 147 cm between the paired rows).
Under intercropping# sweet potato had no effect on grain yields of 
maize#and tuber yields (29 t / ha) were reduced by 10 % only 
(Cordero# 1978). Akhanda (1979) also reported that maize grain 
yields were not affected by sweet potato# grow as Intercrop# and 
increased with the increase in plant population; the tuber yields 
of sweet potato were,however# reduced under intercropping. Maize 
grain yields were also not reduced due to intercropping with sweet 
potato# grown on pasture (Ahlawat and Samlal# 1979),

Chatterjee and Mandal (1975) reported that in sweet potato, 
hybrids 12# 5 and Cross-4 gave yields, ranging from 20 to 30 t / ha 
in about 200 days when planted any time between August and October#
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In relatively fertile soils. The leaf area duration and the day 
degrees during the period of tuber formation had significant 
relationship with tuber yields (r - 0.81 and 0.51, respectively). 
Tuber bulking was favoured at 4 to 6 leaf area indices and at mean 
temperatures ranging from 23 to 27°C during mid-October to mid- 
November and mid-February to mid-March, Hay-planted crop gave 
good vegetative growth but low tuber yields,while January-planted 
crop had poor vegetative growth and low tuber yields. In Tripura* 
sweet potato varieties were planted in April to October during 
1977 - 79, and highest tuber yield (26,2 - 28.7 t / ha from cv, 
Cross-4) was obtained from July-planting (Rai, et al, 1982),
Kamalam et fiI- (1978) reported that higher tuber yield of sweet 
potato by planting in July - October was due to favourable rainfall 
and temperature prevailing at the time.

From a date of planting trial with sweet potatoes in Solomon 
Islands, highest tuber yields (9.0 - 15.7 t / ha) were obtained 
during September to February, when harvesting was made at 120 days 
after planting (Gollifer, 1980). Bowers et al, (1978) reported 
that the yield of grade 1 and marketable tubers of sweet potato, 
harvested on 5 dates at 90 - 150 days after transplanting, increased 
with increasing delay in harvesting. Ahmed and Samad (1976) 
reported that planting in November gave the highest yield of sweet 
potato and the yield declined with delay in planting. This is also 
supported by Toib and Rashid (1976). Shanmugavelu et jj.. (1972), 
however, obtained highest tuber yield when planted in early October.

Mean daily solar radiation daring 3, 2 and 1 month periods 
proceeding harvest was positively correlated with tuber yields.
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Vine yield was negatively correlated for 1 month period proceeding
harvest, TMber yields and rainfall were negatively correlated
(Go!lifer, 1980). Haynes (1970) considered that as tuberlzatlon
was dependent on adequate soil aeration, the high soli moisture
and consequent low soil oxygen content, characteristic of the
wet season, might be important in restricting tuberlzatlon,
Watanabe (1979) reported that soli hardiness did not affect dry

2matter distribution until It reached 5 kg / cm, and it was shown 
that the distribution was affected by soli aeration rather than 
hardness. Formation of the tubers was delayed when soil 0^ level 
was low, soil N content was high or soil K content was low, Among 
4 spaclngs of 30, 40, 50 and 60 cm In row, Bouwkamp and Scott 
(1980) obtained highest tuber yield of sweet potato at the closest 
spacing, the yields decreased linearly with wider spacing,

2*8 Summary and scope of work
Earlier works (Alyer, 1949; Raheja, 1953, 1971, 1973) showed

advantages of Intercroppings In crop yields, particularly under
limitations of resources like water and fertilizer. Intercroppings
also showed advantages when such cropping systems were exposed to
the hazards of pest and disease incidences or other weather hazards
like drought and heavy rains etc. Later Investigations (as reviewed
by Willey, 1979) further gave evidences that under intercroppings,
the physical resources like water, radiation, fertility of the soil
at different depths and applied fertilizers were more productively
utilised under intercropping system than under sole cropping; the / 4/ - - •>
advantages accrued were more under limited resources than under 
adequacy of resources.
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Fairly a good amount of growth analytical work on the 
intercropping of maize with legumes or of plgeonpea with short
growing legumes and cereals, have been done during the last 10 
years and have enunciated useful principles for studies on competi
tive relationship between the two component crops. Most of the 
works have showed greater advantages In Intercropping where 
competitions are 'temporal* as compared to 'spatial*.

Sweet potato, whose vines trail on the ground, is a very 
high colorie producing food crop (mostly starch). It provides * 
live mulch over the soil surface for a long period and has the 
potentiality for tuberlzation when the temperature is a bit warmer 
than that usually required by potato. This crop Is usually a long 
duration crop (180 - 200 days). This may provide scope to grow 
another short duration cereal or legume crop, as an Intercrop with 
sweet potato. From the available literature It appears that not 
much work has been done on the Intercropping system with sweet 
potato and there Is good scope to wark on this aspect of 
intercropping.



3. MATERIALS AND METHODS

3.1 Experimental site

A number of field experiments were conducted in humid 

sub-tropics of West Bengal to analyse the growth and yield poten

tiality of the intercropping systems, when sweet potato was 

grown in association with soybean under different spatial arrange

ments and also with other crops. The investigations were carried 

out during the years from 1977 - 78 to 1980 - 81, at the Central 

Research Farm of Bidhan Chandra Krishi Viswavidyalaya, The farm 

is situated at approximately 23.5°N latitude, 89°E longitude and 

at 9,75 m above sea level*

3.2 Experimental soli

The experimental soil is alluvial and of sandy loam texture 

with good drainage facilities. The physico-chemical properties of 

the soil have been summarised in Table 3,1,

Table 3.1 Physico-chemical properties of the experimental soil

Clay Slit Fine
sand

Coarse
sand

Total
N

Available
p

Available
K

CSC
me/

pH

% % % % * (kg/ha) (kg/ha) 100 g

21.5 35,0 37.0 6. 5 0.064 15.4 52.0 10.4 6.8

3,3 Climate

The experimental area falls under the sub-tropical humid 

climate. The average annual rainfall of the area is 1512 non and
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the mean temperature ranges from 10° to 37°C. Broadly, there are 

three distinct seasons, viz. (1) dry and hot season (March to May)# 

(11) wet season (June to October) and (ill) cold season (November 

to February).

3.3.1 Temperature

The atmospheric temperature begins to rise from the last 

week of January and reaches its maximum up to 37°c in the months 

of April-May. It remains high till the last week of September.

The minimum temperature is usually low in the last week of December. 

The winter is mild and short (Table 3,2; Pig, 3.1),

3.3.2 Rainfall

The normal date of arrival of the monsoon (south-west) is 

seventh June to Calcutta (48 km south of the experimental area).

It usually withdraws by the middle of October. About 77 % of the 

total rainfall occurs during June to September, 9 % during October- 

November, 2 % during December to February and 12 % during March to 

May (Table 3.2? Fig. 3.1),

3.3.3 Relative humidity

The average relative humidity of the area ranges from 52 to 

85 % throughout the year (Table 3.2? Fig. 3.1). Maximum humidity 

is observed during the months of August-September and minimum during 

the winter months,

3.3.4 Radiation receipt

The mean radiation receipt® throughout the year ranges from
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2 ^570 cal /am / day In the month of May to 333 cal / cm2 / day in
December* This la usually related with the period of sunshine
hours (Tfcbie 3.2? Fig. 3.1).

3.3.5 Photoperiod
The day length Varies from 11 hours 31 minutes in the month 

of December to 14 hours 27 minutes in the month of June, The lengths 
of day and night are equal on 23rd March and 23rd September.

3,4 Experimental details 
3.4.1 Experiment number 1

3.4.1,1 Experiment number la

Title * Intercropping of soybean with sweet potato 
(1977 - 78)

Objective s To study the growth and yield performances of 
soybean (Glycine max L. Merr,) and sweet potato (Ibomoea batatas L. 
Lam.) when grown as sole and as Intercrop under four spatial 
arrangements and three timings of planting.of sweet potato.

Design i The experiment was laid out In Randomised Block 
Design# as a complex experiment with different factors augmented 
by Introducing extra plots of sole crop.

Replication * Pour

Treatment *
A. Sole cropping of soybean

(1) Soybean <45 cm apart rows)



28
1*

5 3
97

 

29
0.

9 4
10

 

29
6*

4 3
63

29
4.

6 
36

7

11
6.

6 
39

0
14

.8
 

35
8 

3.
6 3

33
 

9.
4 3

51

12
.9

 
43

1 

25
.0

 49
2 

61
.7

 540
10

4.
2 5

70
 

15
11

£

54
4*

0 

29
0.

 2

39
4.

2 
10

8.
7 

: 61
.7 0.
0 

• 0*0
 

' 5.5
 

10
1,

0 
92

.7
26

8.
3 

11
7.

6 
19

81
9

13
9.

5
28

5.
6 

16
0.

9
21

4.
4 

51
,4 0.
5

20
.0

31
,9

62
.7

 

89
.0

13
.8

11
7.

5  
11

87
.2

17
5*

8 

26
8.

0 
34

6,
 5

 

85
2.

4 
15

9.
7 

0.
4 

' 0
*3

 

24
.4

 

21
.8

 

4,
 4

85
.9

34
.9

 

19
74

5

47
7.

6
39

3.
7

25
6.

9
24

7.
9  

-•
40

, 3
-

5.
4

43
.4

 

0.
0 

■ 4
.8

37
.5

56
.9

' ■! 1
19

1*
1

V
- . * 17

K
C

 e
a*

. w

6.
7 

5*
3 

5.
6 4

.2
5.

2 
5.

3 
6.

4 6
.8

8.
3 

8.
1

8.
3 

9.
3 

8.
9 8

.1
8.

67
.7

 

9.
0 8

.5
 

8.
2 8

.0
9.

3 
8.

1
8.

7 
8.

2

4.
3 

5.
5

4.
4 

5,
0

5.
3  

4.
6 

6.
 2

 5. 
2

8.
5 

7.
3

7.
6 

8.
9

8.
7  

9.
1 

9.
0 8

.5
 

8.
9 8

.6
 

9.
0 9

.7
 

9.
1 9

.6
8.

91
0.

3

26
.1

 
26

,5
 

25
.9

 25
.2

 
87

,5
 7

6.
5 

70
,5

 
84

.5
 77

.0
25

.6
 

26
.0

 
26

.3
 26

.7
 

88
,5

 
83

.5
 8

1.
5 

85
.5

 79
.3

26
.0

 25
.9

 
26

.4
 24

.8
 

85
,5

 8
6,

0 
81

,5
 8

6.
0 8

4*
2

25
.5

 25
.1

 
26

.2
 25

,5
 

84
.5

 0
6.

0 
82

.5
 8

5.
0 8

4.
6

23
.8

 
22

.9
 

22
.6

 23
.7

 
77

.0
 7

9.
0 

80
,5

 
80

.0
 80

,8
18

.4
 

19
.7

 
15

.9
 16

.2
 

75
.0

 7
0.

0 
76

.5
 7

2.
0 6

8.
3

11
.4

 1
2.

5 
12

.3
 11

,2
 

69
,5

 6
7.

0 
74

,0
 6

7.
0 

59
.8

12
.1

 
11

.6
 

11
.3

 10
,0

 
65

,0
 6

7.
0 

73
.5

 
73

,0
 
52

.1
13

.0
 14

.6
 

14
.7

 13
*2

 
65

,0
 

65
.5

 6
7.

0 
71

.0
 5

3.
Q

18
.8

 1
9.

1 
19

,2
 19

.7
 

62
.0

 
61

.5
 6

5.
0 

70
.0

 6
5.

4
23

.7
 

25
*5

 
22

.7
 23

*9
 

66
.5

 6
7v

0 
67

.0
 7

7,
0 

69
.7

26
*5

 24
.8

 
24

.2
 25

.2
 

70
.0

 
59

.0
 6

9.
5 

77
.5

 6
5.

1

25
,4

26
.2

25
.8

 

25
.6

22
.9

19
.1

11
.3

 

9.
5

13
.4

:

17
.3

23
.3

24
.2

36
.3

 

32
*1

32
.4

32
.4

 

30
,0

29
.5

25
.7

 

25
* 

4

27
.7

32
,9

36
.8

 

36
,4

33
.4

 36
.3

 32
.6

31
.6

 3
2.

8 3
1.

7
31

.3
 

32
.3

 32
.0

31
.1

 
32

,7
 32

,4
30

.7
 

32
.3

 31
,6

 

30
.9

 3 2
.2

 29*
8

26
.4

 
26

.3
 26*

9

26
.6

 
25

*8
 25

.1
26

.2
 

28
.9

 27
.7

33
.7

 
32

,9
 31

.9
36

.3
 

38
.0

 32
*5

38
.8

 3
6.

5 3
3.

3

Ju
n 32*

5 

Ju
l 31,

2 
A

ug
 31.6

 

8e
p 31,

8 
O

ct
 32,0

&
 

. S
N

ov
 30j3

 

D
ec

 26,3
 

Je
n 24,

4 
Fe

b 27,
6 

M
ar

 32.5
 

:A
pr

 35,8
 

M
ay

 35.7
 

T
ot

al

So
la

r
M

ea
n r

el
at

iv
e h

um
id

ity
 Period 

of
 br

ig
ht

 Rainfal
l (m

m
)

( % 
) 

su
ns

hi
ne

 (h
rs

.) 
re

ce
lt:

(c
al

/
cm

2/
19

77
 19

78
 19

79
 19

80
 

19
77

19
78

19
79

19
80

 19
77

 
19

78
 

19
79

 
19

80
 

da
y)

- 7
8 -

 79
 - 8

0 -
 81

 
LT

A
* - 7

8 -
79

 -80
; -8

1 - 
78

 
- 7

9 
- 8

0 
- 8

1 
LT

A
* LT

A
**

19
77

 197
8 1

97
9 1

98
0 

19
77

 197
8 1

97
9 1

98
0

•-
••

■7
8.

 - 
79

 - 
80

 - 
81

 LTA
* - 7

8 -
 79

 - 
80

 - 
81

 LTA
*

M
on

th

M
in

. tem
pe

ra
tu

re
 (°C

)
M

ak
i;.

' tem
pe

ra
 tu

re
 (°

C
)

T
ab

le
 3.

2 Me
te

or
ol

og
ic

al
 da

ta
 pe

rt
ai

ni
ng

 to
 th

e y
ea

rs
 of

 ex
pe

ri
m

en
ta

tio
n

28

LT
A

* » L
on

g t
er

m
 av

er
ag

e (m
on

th
ly

 me
an

 of
 25

 ye
ar

s fr
om

 19
56

 to
 19

80
. fro

m
 Ch

in
su

ra
) 

L
T

A
**

 « 
L

on
g te

rm
 av

er
ag

e (m
on

th
ly

 me
an

 of
 11

 ye
ar

s fr
om

 19
69

 to
 19

79
. fro

m
 Al

lp
or

e)



29

B, Spatial arrangement of sweet potato (Fig, 3.2) •
(i) Sweet potato only (spacing 60 cm x 30 cm)

(li) Soybean / sweet potato i One row of soybean in 
between two rows of normally spaced (60 cm x 
30 cm) sweet potato; briefly designated as 
1 : 1 (rows 30 cm apart)

(iii) Soybean / sweet potato : One row of soybean in 
between 2 rows of sweet potato spaced at. twice 
(120 cm) the normal distance with plant to plant 
distance- 15 cm (i.e., half of the normal plant 
to plant spacing); briefly designated as 1 s X 
(rows 60 cm apart)

(iv) Soybean / sweet potato % Two rows of soybean in 
between 2 rows of sweet potato spaced at twice 
(120 cm) the normal distance with plant to plant 
distance 15 cm (1,e., half of the normal plant 
to plant spacing); briefly designated as 2 : 1 
(rows 40 cm apart)

(v) Soybean / sweet potato : Paired rows of sweet 
potato with alternating paired rows of soybean 
(plant to plant distance of sweet potato 30 cm); 
briefly designated as 2 : 2 (rows 30 cm apart)

0. Timing of planting of sweet potato
» At the time of sowing of soybean (0 DAS)

D2 * 45 days after sowing of soybean (45 DAS)
Dg a* 90 days after, sowing of soybean (90 DaS)

Thus, there were sixteen [(5x3) +1* 16] treatment
combinations *
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Variety : A high yielding dwarf variety Bragg# maturing 

in 110 - 115 days# was used in case of soybean. A local variety of

sweet potato.was used in the experiment (1977 - 78).
' /’

i

i 2
Plot size s The gross plot size was 16,8 m (7 m x 2.4 m) 

and the net plot size was 6.0 m2 (5 m x 1.2 m).

Time of sowing s Soybean crop was sown by middle of July
- . ' i

and sweet potato was planted as described earlier. '

Fertilizer s The fertilizers were added at the rate of 

25 kg N# 75 kg P20g and 75 kg K^o / ha# in the form of urea# single 

super phosphate and muriate of potash# respectively# as basal dose, ,
1 -p .

Nitrogen was top dressed at SO kg N / ha in two equal splits to
’ l

sweet potato rows only. The quantity of fertilizers per plot was 

divided equally into total number of rows of the plot and was applied 

in the respective rows of the crop / crops. In case of soybean# 

fertilizer was applied in furrows made in both sides of the crop 

row and mixed with the soil to avoid gemination hazards.

Irrigation s Irrigation was applied in case no rainfall 

was received in three consecutive weeks.

Plant protection s Plant protection measures were taken 

as per need# and the crops were relatively kept free from insect 

pests and diseases, —

IntercuItural operations t The weeds were? controlled 

manually and the plots were kept free from weed* Hoeing of the 

soil and earthing up along the crop rows were done twice in 

accordance with %he proper soil moisture condition# before close up



of the space between the rows by crops. The vines■were lifted 

time to time to discourage root formations at the nodes, other 

than the places where the plants were established.

3.4,1,2 Experiment number lb

Title s Intercropping of soybean with sweet potato 

<1978 - 79)

The experiment as described in Experiment humber la was 

repeated in the year 1978 - 79 with the following modifications*
f ,

1* Variety * The local variety of sweet potato was replaced 

with cv, H-268. a hybrid variety developed from Central Tkiber Crop 

Research Institute. Trivandrum.

2. Riot size * The gross plot size of the experiment was
2 2 33.6 m (7 m x 4.8 m) and the net plot size was 12.0 m (5 m x

2,4 m).

3,4,1,3 Experiment number 1c

Title i intercropping of soybean with sweet potato 

(1979 - 80)

The experiment number lb was repeated In 1979 - 

the details, as stated earlier in Experiment number lb.

80 with
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3.4,2 Experiment number 2 
3,4,2,1 Experiment number 2a

Title : Intercropping of soybean, maize and pigeonpea 
with sweet potato (1978 - 79)

Objective ? To study the growth and yield 'performances of

crops under sole and intercropping systems, when soybean, maize
!

( 2ea mays l*«) and pigeonpea (Catenas-caIan h, Mlllsp,) were inter
cropped with sweet potato planted on different dates.

!

Design and replication : Same as in Experiment number 1 

Treatment s
A, Sole cropping of grain crops

(1) Soybean (45 cm apart rows)
(ii) Maize (spacing 60 cm x 30 cm)

(ill) Pigeonpea (spacing 60 cm x 30 cm)
' ' . - - . . 1

8. Cropping (with sweet potato )
(1) Sweet potato only (spacing 60 cm x 30 cm) 

(11) Soybean / sweet potato :
(lii) Maize / sweet potato 
(iv) Pigeonpea / sweet potato

C, Timing of planting of sweet potato

D,

• At the time of sowing of grain crops (0 DAS)
!

* 45 days after sowing of grain;crops (45 DAS) 
« 90 days after sowing of grain crops (90 das)

Thus, there were fifteen [(4 x 3) + 3 = 15j[ treatment

combinations,
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Spatial arrangement for Intercropping s One row of grain 
crop (soybean or maize or plgeonpea) In between 2 rows of Sweet 
potato spaced at twice (120 cm) the normal distance# with plant to 
plant distance 15 cm (l,e. # half of the normal: plant to plant 
spacing). in the Intercropping plots, plant to; plant distance of 
maize and plgeonpea was 15 cm and thus plant populations of maize# 
plgeonpea and sweet potato were Kept equal# In both sole and 
Intercropping situations (Pig. 3.2).

Variety s The varieties Bragg# Dlara Composite (maturing 
In 95 days) and AS-8 were used In cases of soybean;#- maize and 
plgeonpea # respectively. Local variety of sweet potato was used 7 
In the - experiment#'■ '• ■;' !

; ’ ‘ * ' ’ 1 ' "' • • 1 - ; ’Plot size s The gross and net plot sizes were 16,8 mz
‘o ' ' !

(7 m x 2.4 m) and 6.0 m (S m x 1.2 m)> respectively.

Time of sowing . s The experiment was sown by middle of July.

Fertilizer s A basal dose of fertilizers at 25 kg N# 75 Kg
■ ■ •. ... , _ . . _, 1 .

^2°5 an<a kg K2d / ha were applied for all the crops* Top
dressing of nitrogen at 50 kg N / ha was made in two equal splits 
to maize and sweet potato crops only.

The other details of the experiment were similar to those 
mentioned In Experiment number 1.
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3,4.2.2 Experiment number 2b
* J

Title s Intercropping of soybean# maize arid plgeonpea 

with sweet potato (1979 - 80)

The experiment was repeated in 1979 - 80 as per details
! r

stated in Experiment number 2a with the following modifications s

1, Treatments s /
A. Sole cropping of grain crops

(1) Soybean <45 cm apart rows)
(11) Maize (spacing 60 cm x 30 cm) ,
(Hi) Plgeonpea (spacing 60 cm x 30 pm)

t ?

B. Variety of sweet potato
SPX » cv. H-268 and SP2 * Local

i
C. Cropping (with sweet potato)

(i) Sweet potato only (spacing 60 bra x 30 cm)
' • !

(li) Soybean / sweet potato 
(ill) Maize / sweet potato ^
(iv) Plgeonpea / sweet potato

D. Timing of planting of sweet potato
D1 « At the time of sowing of grain crops (o DAS) 
D0 as 45 days after sowing of brain crops (45 daB)

Urns. there were nineteen T{2 x 4 x 2) + 3 1Q I kraatment
combinations.

2. Plot size s Ihe gross and net plot sizes were 25,2 m* 
(7 ra x 3,6 m) and 12,0 m2 (5 m x 2.4 m)# respectively.
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3,4,2.3 Experiment number’ 2c

Title, s Intercropping of soybean^ maize and pigeoppea 
with sweet potato (1980 - 81)

• ‘ • * i

Hie experiment number 2b was repeated In the year 1980 - 81 
with following modifications s . 1

Variety of sweet potato
», cy. H-268 and SP^ .» cv, Pusa Safed

Timing of planting of sweet potato i •
« At the time of sowing of grain crops (o DAS) 

d2 * 90 days after sowing of grain crops <90 DAS)
. ■ ■ t

3*5 Soil / crop management, t ^
i

The land was prepared with the help of woodep plough and
iplank. She experiment was laid out with due consideration to adequate 

drainage and irrigation facilities, Aldrln 5 % was applied at the 
rate of 30 kg / ha before final land preparation to combat the attack

Iof soil insects. Seeds were treated with Bavistln at the rate of
' * '|

2.5 g / kg of seed before sowing* Soybean seed was inoculated with
Rhlzobium culture after moistening the seed. Sweet potato vines
with leaves were cut into pieces of about 30 cm lo|ng. Hiose pieces
were planted by inserting into the soil at an angle and about
one-half of their length beneath the soil. Jfeize and pigeonpea
seeds were sown by dibbling to maintain the proper spacing. Soybean
was also sown manually in solid rows. For planting of sweet potato
on second and third dates of planting, plots were prepared with
the help of spades. The insecticides Nuvan# Dimecron, Sumithion
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and Thlmet. 10 G were applied as and when required. During long 
drought (3 weeks without rainfall) the crop / crops were Irrigated.
The weeds were controlled manually and the plots were kept free 
from weeds. The crops were harvested as and when they appeared
to be matured,l,e.> 95, 110 - 115 and 220 - 24o days after sowing 
of maize, soybean and plgeonpea, respectively. Sweet potato was
harvested at 200, 180 and 150 days after planting in the middle of \ 
July, second fortnight of August and middle of October, respectively. 
Details of operations have been summarised in Calendar of operations 
(Appendix X),

3.6 Method of recording biometrical observations 
3.6,1 Dry matter accumulation

To determine the dry matter accumulation by the different
parts of the plants, at successive growth stages, destructive 
plant samplings were made from each plot at different stages. 
Sampling was done from the part of the plot, kept reserved for 
destructive sampling. In case of sampling of the grain crops 
(soybean, maize and plgeonpea), plants were cut at the ground 
level from one metre row length selected at random? hut for 
sampling of sweet potato, a quadrat of 1,0 metre square was 
placed on the row at random and the shoots Inside the quadrat 
were collected. Tubers were then collected with the help of spade 
from the same area. The fresh weights of shoot and tuber were 
recorded separately. The shoots were separated into leaf, stem, 
pod or cob. All the samples were then dried in a hot air oven 
at a temperature of 90° to ioo°C till the constant weight was 
obtained. At later stages, representative samples (500 g) of
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fresh material were dried and weighed, The weights of different 
parts of the grain crops, collected from one metre row# were

‘ ’'O'* - , •’

converted into weight / squafe-metre# taking into consideration# 
the average row spacing,

'i rt. ' 1

1 a • 11
. • 1 -

3*6,2 Light interception' '

With a view to determining the percent light intercepted
i

by the canopy of taller plant and shorter plant# illumination , 
meter readings were recorded. Recordings were made at three strata 
of the canopy, viz, (1) top of the taller plant# (ii) top of the 
shorter plant# and (ill) ground level at the same spot# In case 
of intercropping situation. Observations were recorded at the 
top of the canopy and at the ground level only in plots having 
sweet potato crop only. In every plot these readings were taken 
at three places selected randomly. The readings were taken along 
the sweet potato rows and were generally recorded at 10 a.ra. 
Observations were taken by a Met ra lux - K light meter in lux 
which gave only the comparative light intensities rather than 
the actual solar radiation receipts. Light Interception percentage 
was calculated with the following formulae t

3^ a (A - C) x 100 / A and I2 — (A — B) X 100/ A

Where # and l2 are the percentages of light interception 
at ground level and at the top of shorter plant# respectively? and 
A# 3 and c are the light intensity readings, taken at the top of 
the tall and short crop plants and at the ground levels # respectively.
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3,6.3 Yield
Net plot was demarcated at first, leaving the border of 

respective crop In every plot. Net p3.ots were -then harvested, 
threshed and' weighed. In' Case bf sweet potato/the tubers were 
collected, washed and weighed after cutting of the shoot at ground 
■level,' , _

3,7’Method of determining competition functions 
,3.7,1 Aggressivity ; . . ,

Aggressivity,, as proposed by Me Gilchrist (1965), gives a 
simple measure of how much the relative yield increase in species 
•a*, is greater than that for species *b*, ’ It Is usually denoted 
by * A* and can be written as follows •.

j ' ■ 1 1 ;
Mixture yield of *a* Mixture yield of *b*

■A K 85   11 ■     (!—i . ...... 1  ... ....-  [ 'a Expected yield of 'a* Expected yield of *b*

l. e, # A
Y ah

ab. Y aa * Z ab Y bb x-2 ba

where, A ab Aggresslvlty of species *a* :(ln combination 
with *b')

Y
Y
Y
y
2
2

_ * Pure stand yield of species *a'
*= Pure stand yield of species *b* *
«s Mixture yield of species 'a* (In combination with 'b') 
a Mixture yield of species *b* (In combination with ‘a*) 

k a= Sown proportion of species 'a* (in mixture with *b') 
ss Sown proportion of species *b* (in mixture with *a*)
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ab

aa
LER e L * L K a . o

■ i

3*7*3 Conpetitive Ratio

Competitive Ratio (CR), as proposed by Willey and Rao (1980)* 

is the ratio of the individual LBRs of the two component crops *

where* L- * L ^ and LBR have denoted JjBR values for the 

intercrop yields of crop ‘a1* crop *b* and the combined intercrop 

yields, respectively.

m Aggressivity ;value of aero indicates both the component 

species to be equally competitive*. A species having positive value 

is dominant* and the other species in the mixture with negative 

value is dominated* the numerical values of both species being 

the same* Although the Aggress ivity .was proposed originally for

replacement situations, yet it was generalized in the yield-per-
• • . 1

unit-area form in other situations. Aggressivity,values were 

calculated with a view to determining the competitive abilities
* c

of the experimental crops under different intercropping situations, 

3*7.2 Land Equivalent Ratio
c i

i To evaluate the yield advantages under different intercropp- 

lngsituatlons Land Equivalent Ratio (i®R) values were calculated, 

it has been defined as the relative land area under sole crops 

which is required to produce the yields achieved under intercropping. 

The LBR values for the combined intercrop yields and also for the

intercrop yield of each crop were calculated. The LBR values were
, ... i

calculated with the following formulae s

«
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correcting for the proportions in which the crops were Initially 

sown. The GR values were calculated to quantify the competition 

between intercrops under different intercropping situations. The CR 

values were calculated with the following formula :

•s

CR* = <La / V * (3ba / Zab>

, where# CR is the Competitive Ratio of species 'a* in■. . a
mixture with *b*.

i

3,7.4 Monetary advantage

Monetary advantage# as suggested by Willey (1979), gives the 

absolute value of the genuine yield advantage in intercropping. It 

has ‘been 'proposed to calculate monetary advantage bn the basis of 

total LSR value. 3h order to give proper weightage to both the 

component crops# monetary advantages have been calculated# in the
! , ' < * »' 4. ‘ 1 1 • f

present investigation# for each component crop separately as 

fbllows s ' ,

;Monetary advantage of crop *a* « Value of intercrop yield

*■ of, :*a* x ft t proportion

.. 1 ’.area-under crop *a*) / I*.*' ' _

Monetary advantage of crop *b* « Value of intercrop yield
I

■* *. i. , ^ ■

1 /V 1 ■ 1 •* of *b* x . proportion

• area under crop *b*) tf.

The monetary advantages of both the crops have been added 

together to obtain total monetary advantage. The value of produce 

was estimated on the basis of local price# at the rate of Rs.400/-,
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Rs# 250/-# Rs*400/- and Rs,75/- per quintal of soybean# maizes and 

pigeonpea grains arid sweet potato tubers # respectively,

3*7,5 Calorie return '
n ' '! 'l ' '

Hie calorific values of economic yields of different 

experiments1 crops were calculated to evaluate the!intercropping 

advantages on the basis of calorie return. The calorie returns 

from soybean# malse and pigeonpea crops were estimated on the basis 

of 335# 360 and 343 cal / 100 g of edible portion#! respectively# 

as described in the 'FAQ Food Composition Tables for International
C. V j

Use'# quoted by Aykroyd and Doughty (1973), The value of sweet 

potato tiras estimated at 132 cal / 100 g of tuber (Weight and height 

chart and Indian food values - Hoechst),

3,8 Statistical analysis

, y The data were analysed statistically by the analysis of 

^ variance method described by Cochran and Cox (1967!) and Panse and
' 1 * i

Sukhatme (1967), Error Mean Square by Fisher and Snedecor*s 

F-teSt method was followed to test the significance of different
♦ ' i

sources of variations. The above books were also followed to work
v ' " i . * " .

‘ ■’ ’ #5 I

, out the correlation co-efficient and regression analysis,
« ■ i \ •

, % ’ v ' ,. .\ r _ ■ ”

The standard error of means (S, Em +) and the critical

difference (C, D. at 5 %) values have been provided in the tables
1 \

of results to compare the differences between the mean values.



4. RESULTS

'4il Growth, yield and competition function t Experiment number 1
, ■ ' • \ '

The experiment on 'Intercropping of soybean with sweet 

potato* was undertaken with the objective to study I the growth and
• j ■v

yield performance of soybean and sweet potato when; grown as sole 

andas Intercrop* This experiment was carried out • for three 

years (1977 - 78 to 1979 - 80) as per details mentioned in the 

chapter on 'Materials and Methods,'.

4.1.1 Dry matter accumulation
* , ,1

The dry matter accumulations in soybean and sweet potato 

were studied at different stages., through destructive samplings 

during 1979 - 80 (Experiment number ,1c ).„ "

,t "4,lil. 1 Soybean

The total dry matter accumulation in soybean shoot was 

reduced due to intercropping (Table 4,1) at 57 days after sowing 
(DAS), ; The reduction was high under i i 1 arrangement (rows: 60 cm 

apart) and more prominent when both the crops were j planted simul
taneously (57 %) as compared to that under sole cropping <273 g /

'• »2 • ■ ' '' I

m ). Similar,reduction in dry weight was observed at 107 DAS,

At first sampling, the minimum reduction in total dry matter was

recorded under. 1 s 1 arrangement (rows ,30 cm apart') when sweet
■ ! ■ / - ' ,, ■ ■ ■ ’ ' ' ' ; ■ i

.potato/Was planted at' 90 days after sowing of soybean (18 %), , (

Total dry matter accumulation in soybean under this arrangement 

was not significantly higher than those of other arrangements? 
except In 1 : 1 (rows 60 cm apart) arrangements under three dates
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Table 4,1 Dry matter accumulation in soybean shoot and sweet potato
leaf <g / nr ) a Experiment number 1c (1979 - 80)

Soybean shoot Sweet potato leaf
Treatment 57 107 57 107 159 194 249

DAS DAS DAS DAS DAS DAS DAS

Sole S 272.6 965,2

SP planted at 0 DAS
Sole BP 64.4 95,8 152.8 185.0 164.6
S / SP 1 a 1 
(roues at 30 cm)

158,8 663.5 31,6 38.2 107.4 125.4 126.2

S / SP It 1 
(rows at 60 cm)

117,8 447.9 66.8 77.4 132.0 204.6 167,8

S / SP 2 * 1 
(rows at 40 cm)

209.5 782.0 46.6 55.2 130,0 159.2 141.6

s / SP 2 <2 
(rows at 30 cm)

190,3 656.5 56.2 62.6 117.8 187,0 / 145.4

SP planted at 45 DAS
Sole SP 64.8 114,6 182.3 173,6
S / SP 1 i 1 
(rows at 30 am)

193,5 996,4 5.4 53.8 87.8 89.0

S / SP 1 t 1 
(rows at 60 cm)

139.1 ME n
Zf § mf • VI 34.8 112.4 168.6 179,4

S / SP 2 * 1 
(rows at 40 cm)

204.3 1047.8 * 21,4 88.0 122.2 138.4

S / SP 2 1 2 193*3 991.8 33.0 84.2 106.2 133.8
(rows at 30 cm)

SP planted at 90 DAS
Sole SP 67.2 98.0 151.0
S / SP 1 a 1 
(rows at 30 cm)

223.3 862.2 51.6 81.0 109.6

S / SP 1 a 1 
(rows at 60 cm)

146.2 527.7 65.0 89.0 151.6

S / SP 2 a 1 
(rows at 4o cm)

199.5 855.3 44.0 80,0 126.2

S / SP 2 a 2 
(rows at 30 cm)

199.4 896.3 43.8 69.2 109.6

S. Em + 11,49 14.79 3.59 3.38 7.49 11.40 10.75
C. D.at 5* 

*A.X T.P.
33.18
NS

42.70** 11.06 9.81NS 21.63NS
32.95** 31.09NS
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Table 4,1 (continued)

Treatment
Soybean shoot
57 107

DAS DAS
57

DAS

Sweet potato leaf
107 159 194
DAS DAS DAS

249
DAS

Spatial arrangement of sweet potato CS.A. )
Sole SP 80,3 111.5 155.1 163.1
S / SP l *1 
Crows at 30 cm)

191,9 840.7 21.8 70,9 98.1 108.3

S / SP 1 * 1 
Crows at 60 cm)

134.4 516,9 56.1 103.1 154.1 166.3

S / SP 2 i 1 
Crows at 4o cm)

204.4 895.0 38.3 87.3 120.4 135.4

S / SP 2 i 2 
(rows at 30 cm)

194,3 848.2 47.8 81,9 120.8 129.6

S. Em + 6.64 8.54 2.39 4.32 6.50 6.21
C. D.at 5% 19,17 24.66 6.93 12.47 18.79 17.89

Timing of planting of sweet potato (T.P.)
0 DAS 169.1 637,5 65.8 128.0 172.2 149.1

45 DAS 182.6 902.8 31.9 90.6 133.4 142.8

90 DAS 192.1 785.4 54.3 83.4 129.6

S, Sm + 5.75 7.39 1.51 3.35 5,09 4.81
C. D.at 5% 16.60 21.34 4.38 9.67 14.71 13.91

S m Soybean, SP ■ Sweet potato, DAS » Days after sowing of soybean, 
NS * Not significant, ** m Significant at 1 %
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of planting of sweet potato and In 1 : 1 (rows 30 era apart) 
arrangement with sweet potato planted on first date. At 107 DA3, 
total dry matter accumulation in soybean was not reduced under 
the intercropping arrangements where sweet potato was planted at 
45 days after sowing of soybean, except in the 1 i l (rows 60 era 
apart) arrangement. Similar was the trend of differences when 
sweet potato was planted at 90 days after sowing of soybean. Mien 
sweet potato was planted simultaneously with soybean, the reduction 
in dry matter accumulation under Intercropping was high and the 
reduction, was maximum, as in other earlier described cases, Mien 
soybean and sweet potato were established in 1 * 1 {rows 60 cm 
apart) arrangement.

Among the different spatial arrangements of intercropping,
1 t 1 arrangement of 60 cm apart rows produced minimum dry matter 
at both the dates of sampling (Table 4.1). This might also be 
due to reduction in number of rows of soybean per unit area.
Other arrangements of rows produced comparatively higher dry 
matter of soybean per unit area on each sampling date as compared 
to 1 t 1 arrangement of rows 60 cm apart. Soybean under 2S s ISP 
arrangement (rows 40 cm apart) accumulated maximum dry matter, 
which was more pronounced at second date of sampling.

Dry weight of soybean Increased by 8 and 42 % at first and 
second dates of sampling, respectively, when sweet potato was 
planted at 45 days after sowing of soybean, as compared to the 
treatment where both crops were planted simultaneously. With 
further delay in planting of sweet potato in soybean crop the 
dry matter accumulation in soybean increased, except on the second



46

sampling date (107 DAS),when there was reduction In the dry matter 
accumulation in soybean, This might, probably, be due to the 
soybean root Injury while planting of sweet potato vines at 90
das.

Under 2S * ISP (rows 40 cm apart) arrangement, soybean 
accumulated significantly higher dry matter than in 1 s 1 (rows 
30 cm apart) and 2 * 2 (30 cm apart rows) arrangements under 
first and second dates of planting of sweet potatoi whereas at 
third date of planting of sweet potato these three arrangements J 
showed no significant differences amongst themselves* the Inter
action between row arrangements and timings of planting of sweet 
potato was significant (Table 4,1),

4,1,1,2 Sweet potato

Sampling of sweet potato plants was done at 57, 107,
159, 194 and 249 days after first planting (DA3),

leaf * Dry matter accumulation In sweet potato leaf 
Increased up to 194 days and declined afterwards under the first 
date of planting (Table 4,1). under second fend third dates of 
planting of sweet potato, leaf dry weight continued to Increase, 
When sweet potato was planted along with soybean, maximum reduction 
In leaf dry matter was recorded under 1*1 arrangement (rows 30 cm 
apart), throughout the growing season. Magnitude of reduction was 
high (51 to 60 %) up to 107 DA3. It declined thereafter (23 to 
32 %) as compared to the leaf dry matter In sole cropping. The 
soybean crop was harvested at 115 days after sowing. Under 
simultaneous planting, 1 t 1 arrangement (rows 60 cm apart)
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produced lower (19 %) leaf dry matter than that of sole crop at 
107 DA3 due to adverse competition from soybean. At subsequent 
stages, this arrangement continued to produce leaf dry matter 
equal to those of the sole crop. Similar effect was observed 
when sweet potato was planted at 45 days after soybean was sown.
The differences among the spatial arrangements were reduced under 
third date of planting of sweet potato.

Significant effects of different spatial arrangements 
were found on the dry matter accumulation In sweet potato leaf 
at different growth stages (Table 4.1). Leaf dry weight per unit 
area In respect of 1 s 1 arrangement (rows at 60 cm) was reduced 
(30 %) at 107 DAS as compared to that of sole crop. In subsequent 
dates of sampling# the above spatial arrangement was equally 
effective In accumulating dry matter In sweet potato leaf as 
compared to the sole cropping of sweet potato* The soybean / sweet 
potato Intercropping with 1 * l arrangement (rows 30 cm apart) 
proved to be least effective as far as leaf dry matter production 
was concerned. Under this arrangement# dry matter accumulation In 
sweet potato leaf was 73 and 34 % lower# respectively# at 107 days 
and at the subsequent sampling dates than those of the sole crop. 
The other two arrangements were similar to each other and showed 
Intermediate effect of the above two extremes, In this respect.

Delay In planting of sweet potato caused significant 
reduction In dry matter accumulation or earlier samplings,
A delay of 45 days in planting of sweet potato reduced leaf dry 
weight by 52 to 4 % at different stages of growth# as compared to
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those under simultaneous planting, This magnitude of reduction 
decreased gradually with the advance in crop growth. The reduction 
in leaf dry matter# due to planting of sweet potato at 90 days 
after first planting was 58, 52 and 13 %t respectively# at 159,
194 and 249 days# in comparison to their values under simultaneous 
planting.

The Interaction effect of different spatial arrangements 
of sweet potato and their timings of planting on the leaf dry 
matter production was significant at 194 DAS (Table 4.1). m the 
sweet potato crop# planted at 90 days after sowing of soybean# the 
differences in dry matter accumulation in sweet potato leaves# when 
growi under different spatial arrangements of intercropping as 
compared to their sole cropping# were not significant. But sweet 
potatoes planted on first and second dates of planting showed 
significant differences in dry matter accumulations in loaf under the 
two 1 i 1 arrangements# as discussed earlier.

Stem i Dry matter accumulation in sweet potato stem# whan 
planted along with soybean (Table 4.2)# continued to increase up to 
194 days and remained more or less constant afterwards. Among the 
different row arrangements# 1 i 1 arrangement (rows 30 cm apart) 
produced minimum dry matter in stem at all sampling dates# when 
both the crops were established simultaneously. The stem dry 
matter under this arrangement was reduced by 22 to 51 % than 
those of the sole crops at different dates of sampling. At 1 s 1 
arrangement (rows 60 cm apart) the dry matter accumulations in 
sweet potato stems were more (7 to 18 %) than under sole cropping#
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2
Table 4*2 Dry matter accumulation In sweet potato stem (g / nr) » 

Experiment number 1c (1979 - 80)

Treatment 57 107 159 194 249
DAS DAS DAS DAS DAS

SP planted at 0 DAS
Sole SP 65.8 177.4 266.6 368.4 359.0

S/SP l t 1 (rows at 30 cm) 51.6 87.8 141.8 256.4 187,4

S/SP 1 : 1 (rows at 60 cm) 70.4 208.6 302,2 416.8 419.4

S/SP 2 * 1 (rows at 4o cm) 71.6 98.4 152,0 247,9 230.6

S/SP 2 i 2 (rows at 30 cm) 68.2 138.8 185.2 280.2 285.2

SP planted at 45 DAS

Sole SP 48.4 139.4 220.2 242.6

S/SP 1 i 1 (rows at 30 cm) 5.8 32.6 102.4 115.8

S/SP l i 1 (rows at 60 cm) 32.4 108.0 164.0 171.2

S/SP 2 * 1 (rows at 40 cm) 13.8 68.4 115.8 173.8

S/SP 2 t 2 (rows at 30 cm) 29.0 83.2 123.2 192.0

SP planted at 90 DAS

Sole SP 59.2 93.8 98.6

S/SP 1 * 1 (rows at 30 cm) 40.4 53.6 78.8

S/SP l * 1 (rows at 60 cm) 43.4 54.8 97.4

S/SP 2 * 1 (rows at 40 cm) 42.4 48.2 89.4

S/SP 2*2 (rows at 30 cm) 30.0 54.4 82.2

S, Em + 6.04 8.76 10. 25 13,11 25.02

C. D.at 5 % NS 25.44 29.65 37.85 72.24

S,A. x T.P. ** ** ** **
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Table 4.2 (continued)

Treatment 57
DAS

107
DAS

159
DAS

194
DAS

249
DAS

Spatial arrangement of sweet potato (S.A. )

Sole SP 112.9 155.1 227,5 233.4

S/Sp i i l (rows at 30 cm) 46.8 71.6 137.5 127.3

S/SP 1 i l (rows at 60 cm) 120.5 151.2 211.9 229.3

S/SP 2 * 1 (rows at 40 cm) 56.1 87.6 137.3 164.6

S/SP 2 * 2 (rows at 30 cm) 83.9 99.5 152.6 186.5

S # Sin 4* 6.19 5.90 7.57 14,45

C. D, at 5 % 17.98 17.12 21.86 41.72

Timing of planting of sweet potato (T.P. )

0 DAS 142.2 209.6 313.9 296.3

45 DAS 25.8 86.3 145.1 179,1

90 DAS 43.1 61.0 89.3

S. Em + 3.90 4.58 5. 86 11.19

C. D. at 5 % 11.33 13.26 16,92 32.31

S « Soybean* SP « Sweet potato* DAS * Days after sowing of soybean* 
NS = Not significant* ** * Significant at 1 %
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at different dates of sampling except at first and last dates of 
sampling. Between the other two arrangements <2S t is? and 
2 * 2 alternate paired rows}, the 2 * 2 arrangement recorded 
higher stem growth at 107 and 159 DAS under first date of planting 
of sweet potato. In all other cases, the differences were not 
significant.

the mean values of dry matter accumulation in sweet potato 
stem under different row arrangements Indicated that 1 * 1 arrange
ment (rows 60 cm apart) was comparable with the sole crop throughout 
the growing season (table 4.2), Dry matter production in sweet 
potato stem, under 1 : 1 row arrangement (rows 30 cm apart) was 
40 to 59 % lower than under sole cropping. The other two arrange
ments of intercropping did not show much difference In stem dry 
matter accumulation. Forty five days* delay in planting of sweet 
potato caused 82 (at 107 DAS) to 40 (at 249 DAS) per cent reduction 
of dry matter production in stem as compared to those accumulated 
under simultaneous planting. Similarly, a delay of 90 days caused 
81 to 70 % reduction of stem dry matter.

The differences in dry matter accumulation under different 
spatial arrangements with sweet potato were, in general, more 
prominent with early planting of sweet potato. These differences 
gradually decreased with delayed planting of sweet potato. When 
sweet potato was planted at 90 days after sowing of soybean, there 
was no difference among the crops established differently. The 
interaction of different spatial arrangements with timings of 
planting of sweet potato was significant (Table 4,2),
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Tuber i Initiation of tubers and their bulking (Table
4.3) started early under 1 * 1 arrangement (rows 60 cm apart) 
and 2 * 2 (alternate paired rows 30 cm apart) arrangements under 
simultaneous planting. Tuber Initiation was delayed under 1 s 1 
arrangement (rows 30 cm apart). Sweet potato, when grown in 
association with soybean and planted simultaneously under 1*1 
arrangement (rows 60 cm apart), accumulated dry matter in tuber 
as much as under sole crapping, Taber production under this 
arrangement was even higher (IX %) than that of sole crop (685
g / m ) at 194 DAS. Bulking rate was minimum under 1 i 1 arrange
ment (rows 30 cm apart). Under simultaneous planting tuber growth 
Increased up to 194 days and remained more or less constant 
afterwards. Bulking rata was high during the period from 159 to
194 DA3, During this period maximum rate of tuber production (16.2

2g / m / day) was record ad under 1 i 1 arrangement (rows 60 cm
2apart), followed by sole cropping (12.6 g / in / day). 2 * 2

2alternate paired row arrangement (12.1 g / ra / day). 2S i IS?
(ll,6 g / m / day) and 1 s 1 arrangement with rows 30 cm apart 
(9.7 g / ra2 / day).

The mean tuber growth of sweet potato was reduced due to 
competition with soybean as compared to that of sole crop (Tfeble
4.3) at all the three dates of sampling. The magnitude of 
reduction In dry matter of tuber, under different intercropping 
systems, decreased gradually with the advancement of growing 
period. The range of reduction from sole cropping varied from 
49 to 17, 71 to 39. 77 to 47 and 81 to 51 %, respectively under 
1 * 1 (rows 60 cm apart.). 2 : 2. 2S i ISP and 1 * 1 (rows 30 cm 
aoart) row arrangements at different dates of sampling.
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2Table 4.3 Dry matter accumulation In sweet potato tuber (g / m ) * 

Experiment number 1c (1979 - 80)

Treatment 57 107 159 194 249
DAS DAS DAS DAS DAS

SP planted at 0 DAS
Sole SP 15.8 242.8 684.8 697.0

S/SP 1 * 1 (rows at 30 cm) 76.8 414.6 418,0

S/SP l » 1 (rows at 60 cm) 4.0 31,4 189.6 758.2 761.8

S/SP 2 * 1 (rows at 40 an) 8,0 89.6 494.2 501.0

S/SP 2 I 2 (rows at 30 cm) 4.8 20,0 114,8 539.8 541.0

SP planted at 45 DAS
Sole SP 161.6 550.0 572.0

S/SP 1 » 1 Crows at 30 an) 2.2 57.2 154,2

S/SP 1 i 1 (rows at 60 cm) 21.4 220.0 301.6

S/SP 2 t 1 (rows at 40 cm) 3.4 134.2 173.8

S/SP 2 * 2 (rows at 30 an) 3.0 140.8 236.0

SP planted at 90 DAS
Sole SP 62.4 193.8

S/SP 1 » 1 (rows at 30 on) 16.8 149.8

S/SP 1 l 1 (rows at 60 cm) 43,0 152.8

S/SP 2 » 1 (rows at 40 cm) 8.4 104.4

S/SP 2 t 2 (rows at 30 cm) 19.8 123.2

S, Em ♦ 11.45 23.85 32.92

C. D,, at 5 % 33.22 68.86 95.05

S,A. X T.P. ** ** **
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Table 4,3 (continued)

Treatment 57 107
DAS DAS

159
das

194
DAS

249
DAS

Spatial arrangement o£ sweet potato (S.a. )
Sole SP 202,2 432,4 487,6

S/SP 1 i 1 (rows at 30 cm) 39.5 162.9 240.7

S/SP 1 i 1 (rows at 60 cm) 105.5 340.4 405.4

S/SP 2 i 1 (rows at 4o on) 46,5 212,3 259,7

S/SP 2 i 2 (rows at 30 cm) 58.9 23 3*5 300.1

S. Km + 8.10 13.77 19.01

C. D. at 5 % 23.50 39.76 54,89

Timing of planting Of lsweet potato (T,P,)
0 DAS 142.7 578.3 583.8

45 DAS 38.3 220.4 287,5

90 DAS 30.1 144.8

S, Em + 5.12 10.67 14.72

C. D, at 5 % 14.86 30.81 42, 50

S « Soybean# Sp « Sweet potato# DAS ■ Days after sowing of soybean# 
** * Significant at 1 %
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A delay of 45 days In planting of sweet potato, reduced 
the dry matter accumulation In tubers by 73 Cat 159 DA3) to 51 
(at 249 DAS) per cent and a delay of 90 days reduced the tuber 
growth by 95 (at 194 DAS) and 75 (at 249 DAS) per cent as compared 
to the dry matter accumulated In simultaneously planted sweet 
potato crop with soybean.

When sweet potato was planted late, the differences in 
dry matter accumulations in tubers due to different spatial 
arrangements were low, as compared to the earlier plantings of 
sweet potato; the Interactions of spatial arrangements with timings 
of planting of sweet potato was significant (Table 4.3),

Total * Total (shoot + tuber) dry matter accumulation in
sweet potato planted along with soybean, increased up to 194 DA3
and tended to decline thereafter (Table 4,4), The rate of total
dry matter accumulation in sweet potato was 2.3, 3.2, 7,2 and 

216,5 g / » / day, respectively, during 0 to 57 , 50 to 107, 108 to 
159 and 160 to 194 DA3 under sole cropping system. Total dry 
matter accumulation under 1*1 arrangement of rows 60 cm apart 
was,more or less,equal up to 159 days and then exceeded the values 
of sole crop, when established simultaneously with soybean. Total 
dry matter accumulation was 11 % higher at 1 * 1 row arrangement 
(rows 60 cm apart) than under sole crop at 194 and 249 DAS. Under 
simultaneous planting, minimum amount of dry matter accumulated 
in sweet potato, throughout the growing period under 1*1 arrange
ment (rows 30 cm apart), Under this arrangement, reduction in 
total dry matter accumulation in sweet potato due to competition 
with soybean, varied from 31 to 56 % as compared to under sole crop.
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2Table 4.4 Total dry matter accumulation in sweet potato (g / m) i 
Experiment number 1c (1979 - 80)

Treatment 57 107 159 194 249
DAS DAS DAS DAS DAS

SP planted at 0 das
Sole sp 130.2 289.0 662.2 1238.2 1220.6
S/SP 1 * 1 (rows at 30 cm) 83.2 126.0 326.0 796.4 731.6
S/SP 1 t 1 (rows at 60 cm) 141.2 317,4 623.8 1379.6 1349,0
S/SP 2 t 1 (rows at 40 cm) 118.2 161.6 371.6 901.3 873.2
S/SP 2 * 2 (rows at 30 an) 129.2 221.4 417.8 1007.0 971.6

SP planted at 45 DAS
Sole sp 113.2 415.6 952.5 988.2
S/SP 1 l 1 (rows at 30 cm) 11.2 86.6 1*7,4 359.0
S/SP 1 I 1 (rows at 60 cm) 67.2 241.8 552.6 652.2
S/SP 2 * 1 (rows at 4o cm) 85. 2 159.8 372.2 486.0
S/SP 2 l 2 (rows at 30 cm) 62.0 170.4 370.2 561.8

SP planted at 90 DAS
Sole SP 126.4 254.2 443.4
3/SP 1 t 1 (rows at 30 cm) 92.0 151.4 338.2
S/SP 1 i 1 (rows at 60 an) 108.4 186.8 401.8
S/SP 2 * 1 (rows at 4o cm) 86.4 136.6 320.0
S/SP 2 t 2 (rows at 30 cm) 73.8 143.4 315.0

S. Em + 6.66 9.05 15.30 30.13 43.96
C. D.- at 5 % 20.52 26.26 44,18 87.00 126.93

S e XI P. ** ** **
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Table 4.4 (continued)

Treatment 57
DAS

10?
DAS

159
DAS

194
DAS

249
DAS

Spatial arrangement of
Sole SP

sweet potato (S.JU )
201.1 401.4 815.0 884.1

S/SP 1 » 1 (rows at 30 cm) 68.6 168.9 398.4 476.3

S/SP i i 1 (rows at 60 cm) 192.3 324.7 706.3 801.0

S/SP 2 * 1 (rows at 40 cm) 98.4 205.9 470.0 559.7

S/SP 2 * 2 (rows at 30 cm) 141.7 220.7 506.9 616.1

S. Em ♦ 6.40 8.83 17.40 25.38

C. D. at 5 % 18.57 25.50 50,24 73,28

Timing of planting
0 DAS

of sweet potato (T.P.)
223.1 480.3 1064,5 1029.2

45 DAS 57.8 215.2 499.0 609,4

90 DAS 97.4 174,5 363.7

S. Em +
mm

4.05 6.84 13.48 19.66

C. D. at 5 % 11.75 19.75 38.92 56,77

S m Soybean# SP * Sweet potato, das ■ Days after sowing of soybean# 
** m Significant at 1 %
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Oaring the period from 107 to 194 DAS, the soybean / sweet potato 

intercropping under 2 : 2 (alternate paired rows) arrangement 

showed superiority over 2S t ISP arrangement regarding dry matter 

accumulation in sweet potato.

The mean dry matter accumulation was reduced (Table 4.4) 

due to Intercropping with soybean# under 1 i 1 arrangement (rows 

60 cm apart)# except in the early stage. The minimum reduction 

(4 to 19 %) in total dry matter was recorded with the above 

arrangement of intercropping. As in the cases of leaf# stem and 

tuber# there was maximum reduction in total dry matter (46 to 66 %) 

under the 1 t 1 arrangement (rows 30 cm apart). The other two 

arrangements of intercropping (2*2 and 2S * 1SF) failed to show 

wide difference between them.

The trend of variation in total dry matter accumulation in 

sweet potato at different sampling dates due to different timings 

of planting (Table 4.4) was similar to what has been described 

earlier in respect of dry matter accumulation in stem.

4.1.2 Light interception

Percentage of light intercepted by the sweet potato crop 

on different dates was calculated as per methods described in 

'Materials and Methods*.

4,1,2.1 Experiment number la (1977 - 78)

The percentage of light intercepted by sweet potato crop 

planted at the time of sowing of soybean increased up to about 143
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DAS, and the values continued to increase up to 199 days, when 
sweet potato was relay planted (Table 4,5), Under the different 
systems of intercropping, interception of light by sweet potato 
foliage was reduced to the maximum at 86 DAS. Sweet potato crop, 
when planted simultaneously under 1 : 1 arrangement (rows 30 cm 
apart), Intercepted 10 to 72 % less light than under the sole crops. 
Sweet potato, planted along with soybean under 1 i 1 arrangement 
(rows 60 cm apart), intercepted as much light as in the case of 
sole cropping, at the later stages of growth. In the early stage 
up to 86 days, light absorption was, however, lower than under 
sole crop due to Intercropping, Percentage of light Interception 
was maximum (93 %) at 143 days in 1 t 1 arrangement (rows 60 cm 
apart). The other two arrangements were equally effective in 
intercepting light throughout the growing period under simultaneous 
planting.

Sweet potato, when grown in association with soybean under 
1 1 row arrangement (rows 60 cm apart), was as much efficient
as sole cropping of sweet potato at 114 days and onwards, There 
was not much difference between the percentages of light inter
cepted by sweet potato established under 2S i ISP and 2 i 2 
alternate paired row arrangements. These two arrangements of 
rows intercepted lesser amount of light as compared to the crop 
established in 1 « 1 arrangement (rows 60 cm apart),except at the 
last date, when there was no significant difference between the 
treatments.

Sweet potato crop, planted at 45 days after sowing of soybean, 
intercepted solar radiation significantly lesser than that of
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Table 4,5 Percent light interception by sweet potato t 
number la (1977 - 78)

Experiment

Treatment 58
DAS

86
DAS

114
DAS

143
DAS

171
DAS

199
DAS

SP planted at 0 DAS
Sole SP 70.0 78.3 84.1 88.7 87.0 81.0

S/SP 1:l(rows at 30 cm) 21.1 5.2 51.0 79.7 74.0 70.6

S/Sp Xtl(rows at 60 cm) 58.6 49.5 81.9 92.6 89.8 84.2

S/SP 2*1(rows at 40 cm) 49.7 15.7 55.5 74.5 81.6 78.1

S/SP 2:2(rows at 30 cm) 42.2 14.4 58.1 85.0 84,7 84.0

SP planted at 45 DAS
Sole SP 68.3 79.8 88,9 93.2 89.3

S/SP ltl(rows at 30 cm) 1.9 25.6 50,4 64.3 69,6

S/SP 111 (rows at 60 cm) 30.7 71.5 85.7 84.3 85.5

S/SP 2*l(rows at 4o cm) 9,5 55.4 65.0 80.0 80.3

S/SP 2»2(rows at 30 cm) 6.4 47.1 60.2 74.1 79.0

SP planted at 90 DAS
Sole SP 45.2 57,1 82.0 86.2

S/SP 111(rows at 30 cm) 24.2 33.3 54.9 67.4

S/SP HI (rows at 60 cm) 40.0 52.1 71.1 73.4

S/SP 2il(rows at 40 cm) 25.3 55,0 66.2 74.2

S/SP 2t2(rows at 30 cm) 30.2 60.1 67.7 75.0

S. Bm + 2.10 2.83 4.16 4.39 3.43 3.67

C. D. at 5% 6.47 8.21 12.01 12.68 9.90 10.60

S,A. X T.P, NS ♦'if ** NS NS
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Table 4.5 (continued)

Treatment D^® 86
DAS

114
DAS

143
DAS

171
DAS

199
DAS

Spatial arrangement of sweet potato (S.A. )
Sole SP 73.3 69.7 78.2 87.4 85.5
S/SP lil(rows at 30 cm) 3.6 33.6 54.5 64.4 69.2
S/SP lil (rows at 60 cm) 40.1 64.5 76.8 81.7 81.0
S/SP 2il(rows at 40 cm) 12.6 45.4 64.8 75.9 77.5
S/SP 2i2(rows at 30 cm) 10.4 45.1 68.4 75.5 79.3

S, Em + 2.00 2.40 2.53 1.98 2.12
C. D. at 5 * 5.80 6.93 7.31 5.72 6.12

Timing of planting of sweet potato (T.P.)
0 DAS 32.6 66,1 84.1 83.4 79.6
45 DAS 23.4 55,9 70.0 79.2 80.7
90 DAS 33,0 51.5 68.4 75.2

S, Em + 1.26 1.86 1.96 1.53 1.64
C. D. at 5 % 3.66 5.37 5.66 4.42 4.73

S m Soybean# SP « Sweet potato# DAS * Days after sowing of soybean# 
NS m Not significant# ** ■ Significant at 1 %
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simultaneously planted sweet potato up to 143 days (Table 4.5), 
after which the differences were not wide. Sweet potato,planted 
at 90 days after sowing of soybean,absorbed light even less than 
that at second date of planting throughout the growing period.

The interaction effects of different spatial arrangements 
of sweet potato and their timings of planting on the light inter
ception by sweet potato crop were significant at 114 and 143 DAS 
(Table 4.5). In both the dates, the decrease in interception of 
light due to delay of 45 days in planting was not appreciable 
under sole cropping and in 1 * 1 arrangement with wider row spacing 
(60 can apart). This decrease was,however, high under 1 t 1 arrange
ment with narrow (30 cm) row spacing.

4.1,2.2 Experiment number lb (1978 - 79)

Percentage light intercepted by sweet potato sole crop, 
planted at the time of sowing of soybean, increased gradually and 
became maximum (95 %) at 161 DAS and tended to decrease afterwards 
(Table 4.6), Light interception by sinultaneously planted sweet 
potato,under 1 * 1 arrangement (rows 60 cm apart),was comparable 
with those of sole crop throughout the growing season, except at 
93 days. At this stage the interception was lower by 17 % in 
comparison to that of sole crop,due to some obstructions created 
by the adjacent soybean foliage. The arrangements 2S t ISP and 
2 s 2 (alternate paired rows) caused comparatively lower inter
ception of light by sweet potato as compared to 1 > 1 arrangement 
(60 cm apart rows). The other arrangement of Intercropping, 1 i 1 
(rows 30 on apart) caused least percentages of light interception
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Table 4,6 Percent light Interception by sweet potato t Experiment 
number lb (1978 - 79)

Treatment 71 93 143 161 170 188 202 230
DAS DAS DAS DAS DAS DAS DAS DAS

SP planted at 0 DAS
Sole SP 79.4 85.2 94.0 94.9 93.5 90.1 88.3 84,4

S/Sp 1il(rows 
at 30 cm)

18.4 10.9 69,5 80.5 83.1 82.0 81.2 76,9

S/SP 1*1 (rows 
at 60 cm)

76.6 67.9 91.8 97.1 97.7 95.3 93.5 91.3

S/SP 2:1 (rows 
at 40 cm)

54.2 41.9 80.8 91.1 90.2 89.4 85.2 84.4

S/SP 2:2(rows 
at 30 cm)

53.4 46.9 75.7 87.3 88.0 86.0 84.1 83.6

SP planted at 45 DAS
Sole SP 50.0 68.4 87.8 90.1 90.6 90.3 94.4 94.0

S/SP lil (rows 
at 30 era)

8.2 1.3 57.7 67.3 70.1 76.0 79.3 83.6

S/SP lil (rows 
at 60 cm)

35.3 30.0 79.0 91.9 94,6 96.0 97,2 96.8

S/SP 2:1(rows 
at 40 cm)

16.4 8.9 67.2 78.4 86.4 86.8 87.0 86,6

S/SP 2:2(rows 
at 30 cm)

12.8 7.4 65,7 75.7 84.9 90.5 91.0 87.2

SP planted at 90 DAS
Sole SP 62.5 76.1 78,4 80.0 81.8 84,4

S/SP lil (rows 
at 30 cm)

48.0 65,0 75,0 78.2 79.2 81,2

S/SP 1il(rows 
at 60 cm)

53,6 70.8 76.6 79.9 80.4 84.4

S/SP 2il(rows 
at 40 cm)

41.3 68.5 72.7 76.5 77.2 85.0

S/SP 2t2(rows 
at 30 cm)

49.0 68,1 71,2 77.1 79.2 84,3

S, Em ♦ 2.75 3.52 4.45 4.07 4.69 4,76 4.11 4.01
C. D. at 5% 7.98 10.21 12.85 11.75 13.54 13.74 11.87 NS

8,A. X T.P. ** *• NS m m NS NS NS
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Table 4.6 (continued)

Treatment 71 93 143 161 170 188 202 230
DAS DAS DAS DAS DAS DAS DAS DAS

Spatial arrangement of sweet potato (S.a. )
Sole sp 64.7 76.8 81.4 87.0 87.5 86.8 88.2 87.6

S/SP 1»1 (rows 
at 30 cm)

13,3 6.1 58.4 70.9 76.1 78.7 79,9 80.6

S/Sp lil (rows 
at 60 cm)

56.0 49.0 74.8 86.6 89.6 90.4 90.4 90.8

S/SP 2il(rows 
at 40 cm)

35.3 25.4 63.1 79.3 83.1 84.2 83.1 85.3

S/SP 2t2(rows 
at 30 cm)

3 3e 1 27 2 63.5 77.0 81,4 84.5 84.8 85,0

S. Em +
mm 1.95 2.49 2.57 2.35 2.71 2.75 2.37 2.31

C. D. at 5* 5.66 7.22 7.42 6.79 7.82 NS NS NS

Timing of planting of sweet potato (T.P. )
o das 56.4 50.6 82.4 90.2 90.5 88.6 86.5 84.1

45 DAS 24.5 23.2 71.5 80.7 85.3 87.9 89.8 89.6

90 DAS 50.9 69.7 74.8 78.3 79.6 83.9

S, Em + 1.23 1.58 1.99 1.82 2.10 2.13 1.84 1.79

C. D. at 5% 3.57 4.58 5.75 5.26 6.06 6.15 5.31 NS

S « Soybean* Sp m Sweet potato. DAS * Days after sowing of soybean* 
NS « wot significant* ** * Significant at 1 %

*
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by sweet potato# throughout the growing period. But the differences 
were reduced towards the end of growing season.

The effect of different row arrangements of sweet potato 
(Table 4.6) was similar to what has been observed in Experiment 
number la (1977 - 78). But the difference Is that In the present 
experiment#! i 1 arrangement (rows 30 cm apart) was not significantly 
Inferior to 2S : ISP or 2 * 2 (alternate paired rows) arrangement 
at 143 day& and onwards.

Interception of solar radiation was affected differently 
due to different timings of planting of sweet potato (Tfeble 4,6), 
Light Interception by sweet potato# planted at 45 days later than 
soybean# was fairly reduced up to 161 days# became equal during the 
period from 170 to 202 days and was higher afterwards#as compared 
to those at simultaneous planting. Percentage of light# inter
cepted toy sweet potato planted at 90 days after sowing of soybean# 
decreased as compared to those of second and first dates of planting 
throughout the growing period, with the exception# that at 230 days 
there was no difference between first and third dates of planting#
In this respect,

The Interaction effect was significant at 71 and 93 das 
(Table 4.6). At 71 DA3# the arrangement 1 * 1 (rows 60 cm apart) 
was it par with sole cropping when sweet potato was planted along 
with soybean. But the above intercropping arrangement was Inferior 
to sole cropping under second date of planting. On the other hand, 
2*2 (alternate paired rows) arrangement was superior to 1 * 1 
arrangement (rows 30 an apart) under simultaneous planting#but they
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were at par at second date of planting. At 93 DAS, 2S x isp and 
2 x 2 alternate paired rows arrangements were superior to 1 * 1 
(rows 30 cm apart) arrangement under simultaneous planting; but 
they were at par at second date of planting of sweet potato.

4,1,2.3 Experiment number 1c (1979 - 80)

The variation In light Interception due to different 
cropping treatments (Table 4,7) was# more or less,similar to that 
of Experiment number lb. Sole crop of sweet potato, planted at 
the time of sowing of soybean# Intercepted 71 % light at 44 days which 
Increased gradually to the extent of 93 % at 184 days and then 
declined. The 1 x l arrangement (rows 60 cm apart) was equally 
effective, except during the period from 67 to 79 days# when full 
sunlight was not available to the sweet potato crop. Light Inter
ception by sweet potato under this Intercropping system reached to 
the extent of 95 % at 184 DAS. The effect of other arrangements, 
under first date of planting# was similar to observations as 
recorded In earlier years.

The effect of spatial arrangements on light interception 
(Table 4.7} was# more or less# similar to those described In 
earlier years. In respect of percentage of light Intercepted by 
sweet potato# soybean / sweet potato Intercropping under 1 x l 
arrangement (60 cm apart rows) was less effective up to 99 days, 
equally effective afterwards and then became more efficient at 
248 DA3 of soybean# as compared to the sole crop of sweet potato.
The arrangement 1 x 1 (rows 30 cm apart) was observed to be the 
least effective one in this respect throughout the growing period#
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Table 4.7 Percent light interception by sweet potato i Experiment 
number 1c (1979 - 80)

Treatment 44
DAS

67
DAS

79
DAS

99
DAS

128
DAS

139
DAS

184
DAS

248
DAS

sp planted at 0 DAS
Sole sp 70.7 75.9 80,4 85.1 91.2 91,6 93.1 83,5

s/sp 1il (rows 
at 30 cm)

29.4 4,6 3.0 20.8 81.2 82.7 84.7 81.8

S/SP 111 (rows 
at 60 cm)

70.5 68.1 61.7 84.4 93.0 94.4 94.9 66.8

s/sp 2»1(rows 
at 4o cm)

32.8 15.9 15.0 39.9 82.4 86.7 87.7 84.3

S/sp 2»2(rows 35,8 23.5 19.0 50.6 80.1 85.7 88.0 84.5
at 30 cm)

SP planted at 45 DAS
Sole SP 45,0 64.8 83.2 87.0 88.2 92.5 83.2

S/SP 111 (rows 
at 30 cm)

4.5 1.1 16.0 57.4 62.6 81.2 80.9

s/SP lil(rows 
at 60 cm)

39.3 33.0 71.3 81.0 84.3 96.0 92.3

S/SP 2il(rows 
at 40 cm)

8.7 6.2 25.6 69.9 80.3 87,3 86,9

S/SP 2t2(rows 
at 30 cm)

15.4 8.4 41.3 79.0 82.2 91.7 91.8

SP planted at 90 DAS
Sole SP 49.6 54.3 82.6 81.1

s/sp 1 tl(rows 
at 30 cm)

53.4 64.7 80.5 78.4

s/sp i tl(rows 
at 60 cm)

57.4 62.4 85,9 83.8

S/SP 2il(rows 
at 40 cm)

43.2 62.6 82.2 81.8

S/Sp 2i2(rows 
at 30 cm)

43.7 62.3 89.6 87.7

S, Em + 2.98 2.57 2.80 3.16 3.42 3.41 3.82 3.49
C. D. at 5% 9.18 7.46 8.12 9.17 9.87 9.85 NS NS

S.A. X T.P. MS NS NS ** ** NS NS
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Table 4.7 (continued)

Treatment 44 67 79 99 128 139 184 248
DAS DAS DAS DAS DAS DAS DAS DAS

Spatial arrangement of sweet potato (S.a. )
Sole SP 60.5 72.6 84.2 75.9 78.0 87.7 81.3

S/SP lil(rows 
at 30 an)

4.6 2 • X 18.4 64.0 70.0 82.1 80.4

S/SP 1 il(rows 
at 60 cm)

53.7 47.4 77.9 77.1 80.4 92.3 87.6

S/SP 2il(rows 
at 40 cm)

12.3 10,6 32.8 65.2 76.5 85.7 84.3

S/SP 2 * 2(rows 
at 30 cm)

19.5 13.7 46,0 67.6 76.7 89,8 88.0

S. Em + 1.81 1.98 2. 23 1.97 1.97 2.21 2.02

C. D. at 5 % 5.25 5.75 6.47 5.69 5.69 NS NS

Timing of planting of sweet potato (T.P, )
0 DAS 37.6 35.8 56.2 85.6 88.2 88.7 83.4

45 DAS 22.6 22.7 47.5 74.9 79.5 89.7 87.0

90 DAS 49.5 61.3 84.2 82.6

s, Em + 1.15 1,25 1.41 1,53 1.52 1.71 1.56

C. D, at 5 % 3.34 3.63 4.09 4,42 4.39 NS NS

s b Soybean * SP m sweet potato, DAS » Days after sowing of soybean, 
NS • Not significant, ** » Significant at 1 %
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although it was not always significantly inferior to 2S s ISP 
arrangement. The other two arrangements of intercropping 
2S i ISP and 2 » 2 (alternate paired rows)t,' showed,more or less, 
similar efficiency,

A delay of 45 days in planting reduced the light inter
ception till 138 days# equalised at 184 days and increased the 
value at 248 days after soybean sowing# as compared to those of 
simultaneous planting (Table 4.7). Interception of solar radiation 
under third date of planting was always lower than those under 
second date of planting,but was equal to that of first planting at 
248 days after sowing of soybean*

The interaction effect of different spatial arrangements of 
sweet potato and their different timings of planting on light 
interception by sweet potato was observed to be significant at 
128 and 139 DAS (Table 4.7). At 128 DAS# sole cropping and 1 * 1 
arrangement (rows 60 cm apart) were found to be superior to other 
arrangements under first date of planting; while under the third 
date of planting# solo cropping was not superior to other arrange
ments, At 139 DAS, 1 t 1 arrangement (rows 30 cm apart) was 
significantly inferior to sole cropping and 1 * 1 arrangement 
(rows 60 cm apart) under first and second dates of planting; tut 
under third date of planting all arrangements were,more or less# 
equal.

4.1.3 Yield
4,1.3,1 Experiment number la (1977 - 78)

Soybean : Highest grain yield of soybean (2697 kg / ha) 
was obtained under sole cropping of soybean (Table 4,8). The yield
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decreased significantly, when intercropped with sweet potato.
The yield reduction was maximum (46 %) under X t 1 arrangement 
(rows 60 cm apart), planted simultaneously. The minimum yield 
reduction (15 %) was obtained under 2S i ISP arrangement, when 
sweet potato was planted at 45 days after sowing of soybean.
This Intercropping treatment did not cause significant increase 
in soybean yield over those recorded in other intercropping 
treatments, except in the 1 % 1 arrangements (rows 60 cm apart).

Among the different spatial arrangements of intercropping,
1 s 1 row arrangement (rows 60 cm apart) produced significantly 
lower soybean yield, as compared to other arrangements; this might 
be also because of having soybean rows, half of the number main
tained in other intercropping arrangements (Table 4,8), The other 
three row arrangements were at par in this respect. Planting of 
sweet potato on different dates did not show any significant 
effect on the grain yield production of soybean.

Sweet potato i 'ruber yield of sweet potato was highest 
(252 q / ha) under sole cropping planted on the first date, and was 
significantly higher than those of the other treatments (Thble 4,8), 
Due to intercropping, reduction in tuber yield was less (28 %) 
under 1 i I arrangement (rows 60 cm apart), when sweet potato was 
planted simultaneously (182 q / ha). The yield reduction was 
maximum (91 %) under 1 i 1 arrangement (row® 30 cm apart)/when 
sweet potato was planted at 90 days after sowing of soybean (23 
q / ha).
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S.A. X T.P.

141.7
408.3
NS

Sole S 2697
SP planted at 0 DAS

Sole SP
S/SP 1 si(rows 
at 30 cm)

2022

S/SP 1 si (rows 
at 60 cm)

1450

S/SP 2 si(rows 
at 40 cm)

2183

S/SP 2s2(rows 
at 30 cm)

2180

SP planted at 45 DAS
Sole SP
S/SP 1 si(rows 
at 30 cm)

2042

S/SP 1 si (rows 
at 60 cm)

1563

S/SP 2 si(rows 
at 40 cm)

2283

S/SP 2 s2(rows 
at 30 cm)

2130

SP planted at 90 DAS 
Sole SP
S/SP IslUrows 2083
at 30 cm)
S/SP 1 si(rows 1588
at 60 cm)
S/SP 2 si (rows 2030
at 40 cm)
S/SP 2s2(rows 2233
at 30 cm)

252.1
77.5

182.1

116.3

97.1

219.2
42.1

132.5

86.7

54.2

147.5
23.3

95.0

52.9

39.6

11.23
32.43

*

2211

1790

937

1979

1877

2058

1050

1929

1983

1794

1173

1858

1732

145.8
420.8 
NS

321.0
255.0

357.5

231.5

273.3

266.7
148.3

217.7

158.5

213.8

177.9 
90.4

99.0

75,8

80.0

14,40
41.58

2450

1679

1123

1600

1561

2033

1375

1871

1777

1723

1461

1862

1779

107.5
310.0
NS

315.8
149.2

330.0

164.6

220.6

251.0
82.3

165.0

99.6

117.9

145.8
101.7

103.5

88.3 

87.1

12.50
36.09
**

Table 4.8 Grain yield of soybean (kg / ha) and tuber yield of sweet 
potato (q / ha) s Experiment number la# b and c

Treatment 1977-78 
S SP

1978-79 
S SP

1979-80 
S SP

O 
W

* . O 
B

• 
3

»  
1+
 

ft tn *
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Table 4.8 (continued)

Treatment 1977 -78 1978-79 1979-80
S SP S SP S SP

Spatial arrangement of sweet potato (S.A. )
Sole SP 206.3 255.2 237.6

S/SP 1 si(rows 
at 30 cm)

2048 47.6 1881 164.6 1812 111.0

S/SP Itl(rows 
at 60 cm)

1533 136.5 1053 224,7 1319 199,5

S/Sp 2il(rows 
at 40 cm)

2165 85.3 1922 155.3 1777 117.5

S/SP 2*2(rows 
at 30 cm)

2180 63.6 1864 189.0 1706 141.9

S. Em + 81.7 6.48 84.2 8.31 61.7 7.22

C. D. at 5 % 235.0 18.72 243.3 23,99 178.3 20.83

Timing of planting of sweet potato (T.P. )
0 DAS 1958 145.0 1646 287,7 1491 236.0

45 DAS 2005 106.9 1755 201.0 1764 143.2

90 DAS 1983 71.7 1639 104.6 1707 105.3

S. Em + 71.7 5.03 73.3 6.44 53.3 5.59

C. D. at 5 X NS 14.53 NS 18.60 154.2 16.14

C. V. 13.9 20,8 17,0 14.6 12.5 15.5

S « Soybean, Sp - Sweet potato. DAS ■ Days a£ter sowing of soybean.
NS « Not significant. * and ** * Significant at 5 % and 1 *,respectively
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Spatial arrangements had significant effect on the tuber 

production (Table 4,8), The tuber yields were reduced by 34, 59,

69 and 77 %,respectively, under 1 * 1 (rows 60 cm apart)#2 * 1,

2 * 2 (alternate paired rows) and 1 i 1 (rows 30 cm apart) soybean / 

sweet potato row arrangements as compared to the sole crop yield. 

Different dates of planting of sweet potato had significant effect 

on the tuber production. Tuber yields decreased gradually with 

late planting. Hie reductions were 26 and 51 %, respectively, 

when sweet potato was planted at 45 and 90 days after first 

planting.

Different spatial arrangements with sweet potato and their 

timings of planting had significant interaction effect on the tuber 

production (Table 4.8). Tuber yields did not decrease significantly 

in the plots planted at 90 days after sowing of soybean, as compared 

to those planted at 45 days after sowing of soybean under 1 i 1 

(rows 30 cm apart) and 2 i 2 alternate paired row arrangements; 

whereas tuber yields were reduced due to late planting in all 

other situations.

4,1,3.2 Experiment number lb (1978 - 79)

Soybean * During 1978 - 79 the soybean yield reduction 

due to intercropping was significant only under 1*1 arrangement 

(rows 60 cm apart) with sweet potato, planted at any date of 

planting and under 2 * 2 alternate paired row arrangement, where 

sweet potato was planted at 90 days after sowing of soybean (Table 

4.8), The yield reductions under other Intercropping treatments 

were not up to the level of significance, probably due to
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comparatively low yield of soybean under sole cropping. The other 
effects were similar to those described in Experiment number la.

Sweet potato * fhe tuber yields {Table 4.8) varied under 
different cropping systems in the way# more or less#similar to 
that described in Experiment number la <1977 - 78) with the 
exception# that in the first date of planting 1*1 arrangement 
(rows 60 cm apart) produced tuber yield (358 q / ha) at par with 
that under sole cropping (321 q / ha). The high-yielding variety 
of sweet potato cv, H-268# used In this experiment, produced tuber 
yield much higher than the variety# used earlier.

Under different spatial arrangements# the mean tuber yields 
decreased by 12# 26, 36 and 39 %, respectively# under 1 s 1 (rows 
60 cm apart)# 2 t 2 alternate paired rows# 1 * 1 (rows 30 cm 
apart) and 2S t ISP row arrangements as compared to the sole crop 
yield (Table 4.8), The last two arrangements were statistically 
at par. The effect of timings of planting of sweet potato was 
similar to that in Experiment number la.

The effect of interaction of different spatial arrangements 
with sweat potato and their timings of planting on tuber production 
was significant (Table 4,8), In the first date of planting# under 
1 * 1 arrangement (rows 60 cm apart) the tuber yield of sweet 
potato was significantly higher than those under other row arrange
ments of intercropping# at second date of planting 1*1 arrangement 
(60 cm apart rows) had no difference with 2 * 2 (alternate paired 
rows) arrangement# and in the last date of planting of sweet potato# 
all the four row arrangements of Intercropping recorded no yield 
differences amona themselves.
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4,1,3,3 Experiment number 1c (1979 - 80)

Soybean * The trend of variations In soybean yield 
during 1979 - 80 due to different Intercropping systems (Table 4*8) 
was similar to those recorded In earlier experiments* Maximum 
(54 %) and minimum (17 %) yield reductions of soybean were obtained* 
respectively* under 1 > 1 arrangement (rows 60 cm apart) planted 
simultaneously and under 1 i 1 arrangement (rows 30 cm apart) with 
sweet potato planted at 45 days after sowing of soybean*

The effect of row arrangements on grain yield of soybean 
was similar to those stated In earlier experiments* Regarding 
the effect of timings of planting of sweet potato* relay planting 
Increased the soybean yield significantly over that of simultaneous 
planting. This yield Increase was 18 and 15 X,respectively* under 
second and third dates of planting of sweet potato.

Sweet potato : TUber productions during 1979 - 80 (Table 
4*8) due to different cropping treatments* spatial arrangements 
with sweet potato and their timings of planting showed similar 
trend of variations In tuber yield as described In Experiment 
number lb*

The interaction of different row arrangements of sweet 
potato and their timings of planting was significant (Table 4.8) 
and the trend of variations was similar to that described In 
Experiment number la (1977 - 78); In this experiment* reduction 
In tuber yield at third date of planting as compared to that at 
second date of planting was not significant under 2S : ISP row 
arrangement.
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4,1.4 AggressIvity

AggressIvity (A) is a measure of how much the relative 
yield increase in species 'a' la greater than that for species 
•b*. Aggressivity values of soybean, in combination with sweet 
potato (Ag) have been calculated and the mean values have been 
summarised in Table 4,9.

4,1,4,1 Experiment number la (1977 - 78)

It can be perused fran Table 4,9 that among the 12 different 
situations of intercropping, soybean was dominated by sweet potato 
only in one case,l,e„ under 1 i 1 row arrangement (rows 60 cm 
apart) when both the crops were established simultaneously, having 
AggressIvity (Ag) value of -0,37. m all other cases, soybean 
had positive values of Aggressivity, indicating the dominance of 
soybean over sweet potato. The degree of dominance of soybean 
crop varied under different treatments. Soybean crop had high 
degree of Aggressivity under 1 * 1 arrangement with rows 30 cm 
apart (1,36) and under 2 t 2 alternate paired rows (1.34) when 
sweet potato was planted at 90 days later than the sowing of 
soybean.

Among the four spatial arrangements, highest degree of 
Aggresslvlty of soybean (1.14) was recorded under 1 * 1 arrangement 
(rows 30 cm apart), followed by 2 * 2 alternate paired rows (1,11) 
and 2S i ISP arrangement (0.70). In the other row arrangement of 
l t 1 (rows 60 cm apart), soybean failed to show any superiority 
and had the Aggresslvlty value of only 0,05. The variations in 
the mean Aggresslvlty values of soybean in respect of different
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Table 4.9 AggressIvlty of soybean (In combination with sweet potato)t 
Experiment number la # b and c

Treatment 1977-78 1978-79 1979-80

SP planted at 0 DAS
s/sp 1*1 (rows at 30 cm) 0.88 0.03 0.43
s/sp l*1 (rows at 60 cm) —0. 37 -1.38 -1.17
s/sp 2*1 (rows at 40 cm) 0.52 0.26 0.20
S/SP 2*2 (row at 30 cm) 0.85 -0.01 -0.12

SP planted at 45 DAS
s/sp l *1 (rows at 30 cm) 1,18 0.94 1.14
s/sp l *l (rows at 60 cm) 0.11 •-0. 41 0.08
S/SP 2*1((rows at 40 cm) 0.75 0.57 0.67
S/SP 2*2 (rows at 30 cm) 1.15 0. 46 0.70

SP planted at 90 DAS
S/SP 1*1 (rows at 30 cm) 1.36 1.06 0.76
S/SP 1*1 (rows at 60 cm) 0.42 0.45 0.54
S/SP 2*1 (row at 40 cm) 0.81 0.91 0.72
s/sp 2*2 (row at 30 cm) 1.34 1.07 0.90

Spatial arrangement with swet potato
S/SP 1*1 (row at 30 cm) 1.14 0.68 0.78
S/Sp 1*1 (row at 60 cm) 0.05 -0. 45 -0.19
S/SP 2*1 (row at 40 cm) 0,70 0. 58 0. S3
S/SP 2*2 (row at 30 cm) 1.11 0.51 0.49

Timing of planting of sweet potato
0 DAS 0.47 -0.27 -0.17

45 DAS 0.80 0.39 0,65
90 DAB 0.99 0.87 0.73

S » Soybean# SF « Sweet potato, DAS * Days after sowing of soybean
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dates of planting of sweet potato revealed that the dominance of 

soybean Increased with delay in planting of sweet potato (Tfeble 

4.9),

4.1.4.2 Experiment number lb (1978 - 79)

Hie trend of variations in Aggressivity values of 

soybean# during 1978 - 79# was similar to that observed in 

Experiment number la (Table 4.9), The values Were# however# 

comparatively lower during 1978 - 79# moat probably due to use of 

sweet potato cv. H-268 with yield potentiality higher than the 

local variety.

The mean Aggressivity value under 2S : ISP arrangement 

(0.58) was slightly higher than that under 2 i 2 alternate paired 

rows arrangement (o,51), Under the 1 : 1 arrangement (rows 60 cm 

apart)# soybean crop was dominated (a^ * ->0.45) by sweet potato.

The mean Aggressivity values of soybean under different dates of 

planting of sweet potato varied in the way similar to that in 

Experiment number la. During 1978 - 79# soybean was# however# 

dominated by sweet potato when planted simultaneously {A_ • -0,27),

4.1.4.3 Experiment number 1c (1979 - 80)

The results summarised in Table 4.9 indicated that the 

Aggressivity of soybean during 1979 - 80 differed in the way as 

mentioned In the earlier experiments. The highest Aggressivity 

value of soybean was recorded under 1 i 1 arrangement (rows 30 cm 

apart) with sweet potato planted at 45 days after sowing of
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soybean (Ag * 1.14), The AggressIvity of sweet potato over
soybean was very high (A_ * -1.17) under 1 j 1 arrangement (rows0
60 cm apart),when both the crops were established simultaneously,

4,1,5 Land Equivalent Ratio

The Land Equivalent Ratio (LER) is the relative land area 
under sole crops that is required to produce the yields achieved 
under Intercropping, The LER values of each of the two component 
crops, soybean and sweet potato and also for the combined Intercrop 
yields, are summarised in Table 4.10, The LER values of sweet 
potato were calculated on the basis of tuber yield of sweet potato 
sole crop, planted at the time of sowing of soybean.

4,1,5.1 Experiment number la (1977 - 78)
Soybean » The I£R values of soybean we£e reduced under 

intercropping situations (Table 4.10) as compared to that of 
soybean sole crop. The LER values of soybean were higher than 0.5 
in all the intercropping treatments. Among the different inter
cropping treatments, highest value of LER (0.85) was recorded 
under 23 s ISP arrangement (rows 40 can apart) when sweet potato 
was planted at 45 days after sowing of soybean and the lowest value 
(0.54) under 1 i 1 arrangement (rows at 60 cm),when both the crops 
were established simultaneously.

Among the different spatial arrangements of intercropping 
(Table 4.10), 1 * 1 arrangement (rows 60 cm apart) showed low LER 
value of soybean (0.57). The LER values under the other three row 
arrangements were significantly higher than that of the earlier one.
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Table 4,10 Land Equivalent Ratio for soybean, sweet potato and 
combined yields i Experiment number la, b and c

1977-78 1978-79 1979-80
Treatment s sp Comb. S SP Comb. S SP Comb.

Sole s 1.00 1.00 1.00 1.00 1.00 1.00

SP planted at 0 DAS
Sole sp 1.00 1.00 1.00 1.00 1.00 1.00
S/SP 1 si(rows 
at 30 cm)

0,75 0.31 1.06 0.81 0.80 1.61 0.69 0.47 1.16

3/SP 1 si<rows 
at 60 cm)

0.54 0.72 1.26 0.43 1.11 1,54 0,46 1.05 1.51

S/Sp 2:1 Crows 
at 40 cm)

0.81 0.46 1.27 0.90 0.72 1.62 0.65 0.52 1.17

S/Sp 2s2(rows 
at 30 cm)

0.81 0.39 1.20 0.85 0.85 1.70 0.64 0.70 1.34

SP planted at 45 DAS
Sole SP 0.87 0.87 0.83 0.83 0.80 0.80

S/SP 1 si (rows 
at 30 cm)

0.76 0.17 0.93 0.93 0.47 1.40 0.83 0. 26 1.09

S/SP 1:1 (rows 
at 60 cm)

0.58 0.53 1.11 0.47 0.68 1.15 0. 56 0.52 1.08

S/Sp 2:1(rows 
at 40 cm)

0.85 0,34 1.19 0.87 0.49 1.36 0.77 0.32 1.09

S/SP 2:2(rows 
at 30 cm)

0.79 0. 21 1.00 0.90 0.66 1.56 0.73 0.38 1.11

SP planted • «♦ V
O O 1

Sole SP 0.58 0.58 0.55 0.55 0.46 0.46

S/SP 1 si(rows 
at 30 cm)

0.77 0.10 0.87 0.81 0.28 1.09 0.71 0.32 1.03

S/SP 1:1 (rows 
at 60 cm)

0.59 0,38 0.97 0.53 0,31 0.84 0.60 0.33 0.93

S/SP 2si(rows 
at 40 cm)

0.75 0. 21 0.96 0.84 0.24 1.08 0.76 0.28 1.04

S/SP 2:2(rows 
at 30 cm)

0.83 0.16 0.99 0.79 0.25 1,04 0.73 0.28 1.01

S, Em ♦ 0.053 0,045 0.070 0.066 0.045 0.073 0.044 0.040 0.056

C. D.at 5% 0.151 0.129 0.199 0.190 0.130 0.208 0,127 0.114 0.159

S#A# X T*P# m * MS NS ** NS NS «* **
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Table 4,10 (continued)

Treatment 1977-78 1978-79 1979-80
S SP Comb. S SP Comb. S SP Comb.

Spatial arrangement with sweet potato (S.A. )
Sole SP 0.82 0.82 0.79 0.79 0,75 0.75

S/SP 1il (rows 
at 30 cm)

0.76 0.19 0.95 0.85 0.51 1.36 0.74 0,35 1.09

S/SP lil (rows 
at 60 cm)

0.57 0. 54 1.11 0.48 0.70 1.18 0. 54 0.63 1.17

S/SP 2*1 (rows 
at 40 cm)

0.80 0.34 1.14 0.87 0.48 1.35 0.73 0.37 1.10

S/SP 2*2 (rows 
at 30 cm)

0.81 0. 25 1.06 0.84 0.59 1.43 0.70 0.45 1.15

S, Em + 0.030 0*026 0.041 0.038 0.006 0.042 0.025 0.023 0.032

C, 0, at S% 0.087 0.074 0.117 0.110 0.075 0.119 0,073 0.066 0.091

Timing of planting of sweet potato (T.P,)
0 DAS 0.72 0. 58 e 3L 0.74 0.90 1.49 0.61 0.75 1.24

45 DAS 0.74 0.42 1.02 0.79 0.63 1.26 0.72 0.45 1,03

90 DAS 0.74 0. 28 0.87 0.74 0.33 0.92 0.70 0.33 0.89

S, Em 4 0.027 0,020 0.031 0.033 0.020 0.033 0.022 0.018 0.025
C. D. at 554 NS 0.058 0.088 NS 0.058 0.094 0.063 0.051 0.071

S m Soybean, SP * Sweet potato. Comb, « Combined yields, 
DAS « Days after sowing of soybean, NS « Mot significant, 
* and ** m Significant at 5 % and 1%,respectively
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but the differences in I£R values under those three row arrange
ments were statistically not significant. Different timings of 
planting of sweat potato had no effect on causing the differences 
in LER values of soybean.

Sweet potato : The maximum (0.72) and minimum (0.10)
LER values of sweet potato were recorded under 1 i 1 arrangement 
(rows 60 cm apart) when both the crops were established simulta
neously and under 1 t 1 arrangement (rows 30 cm apart) when sweet 
potato was planted at 90 days after sowing of soybean# respectively 
(Table 4.10).

The mean LER value of sweet potato was highest (0.82) in 
sole cropping {Table 4.10)# followed by the intercroppings# 1 * 1 
arrangement (rows 60 cm apart)# 2S ; ISP# 2 t 2 alternate paired 
rows and 1 : 1 arrangement (rows 30 cm apart); the LER values under 
the last two arrangements did not differ significantly. The mean 
LER values of sweet potato decreased significantly with delay in 
planting of sweet potato.

The interaction effect of different timings of planting of 
sweet potato with their row arrangements was significant (Table 
4.10) and indicated that the LER values of sweet potato planted 
at 90 days after sowing of soybean were not inferior to those# 
planted at 45 days after sowing of soybean under 1 * 1 (rows 30 an 
apart) and 2 * 2 alternate paired row arrangements. Similarly# 
the value at the second date of planting of sweet potato was not 
inferior to that under simultaneous planting of crops in 2S i ISP
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arrangement. In all other cases, the values were reduced signi
ficantly with delayed plantings.

Total * From the l£R values of the combined intercrop 
yields during 1977 - 78, ore sen ted in Table 4,10, it was observed 
that under 23 i ISP, 1 : 1 (rows 60 cm apart) and 2 i 2 alternate 
paired row arrangements, when both the crops were planted simul
taneously, the yield advantages to the tune of 20 to 27 % were 
obtained. Among the other intercroppings,the treatments 2S i ISP,
1 t 1 (rows 60 cm apart) arrangements, when sweet potato was 
planted at 45 days after sowing of soybean, recorded 11 to 19 % 

yield advantages. When the LER values of combined intercrop yields 
in respect of different row arrangements of intercropping were 
compared with those of sweet potato sole croppings under respective 
dates of planting, most of the intercropping systems were found to 
be beneficial; the advantages were more with earlier plantings of 
sweet potato.

Different spatial arrangements of intercropping substantially 
increased the total LER values over the sole cropping of sweet potato 
(Table 4.10). Under the spatial arrangements, 2S i ISP, 1 s 1 

(60 cm apart rows), 2 t 2 (alternate paired rows) and 1 « 1 (rows 
30 cm apart), the yield advantages ware 39, 35, 29 and 16 ^res
pectively, over sole crop of sweet potato; the advantages in first 
three intercropping arrangements were, however, statistically not 
different. Total LER values decreased significantly with delay 
in planting of sweet potato.
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4.1,5.2 Experiment number lb (1978 - 79)

Soybean * The UBR values of soybean during 1978 - 79 

(Table 4.10) showed similar trend of variations,as has been described 

earlier in Experiment number la# with the difference that during 

1978 - 79, the LER values of soybean were less than 0,5 under 111 

arrangement (rows 60 on apart),when sweet potato was planted 

simultaneously (0.43) and at 45 days after sowing of soybean (0.47). 

The highest value (0.93) was recorded under 1 i 1 arrangement 

(rows 30 cm apart) when sweet potato was planted at 45 days after 

the sowing of soybean.

Sweet potato s The trend of variations in the ler values 

of sweet potato during 1978 - 79 (Table 4.10) was very similar to 

that, described earlier in Experiment number la. The values were 

comparatively higher during 1978 - 79 than in 1977 - 78, Moreover, 

an yield advantage of 11 % over sole cropping was obtained under 

1 i 1 arrangement (rows 60 cam apart),when both the crops were 

established simultaneously, in most of the cases, the values in 

different dates of planting were more than 50 % of the values of 

sole croppings, planted in the respective dates.

The mean Z£R values of sweet potato decreased significantly 

(Table 4,10) in the order, via, sole cropping# 1 i 1 arrangement 

(rows 60 cm apart) and 2 t 2 alternate paired row arrangement.

The other two arrangements did not show significant difference 

between them and had lower I£R values than the earlier ones. The 

mean Z£R values of sweet potato decreased significantly with 

successive delay in planting of sweet potato.
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Hie interaction effect of different row arrangements and 

timings of planting of sweet potato was significant (Table 4,10) 

and indicated that the LER value of sweet potato under 1*1 

(rows 60 cm apart) arrangement was statistically at par at first 

date of planting and significantly lower at second and third dates 

of planting of sweet potato as compared to that under sole cropping.

Total * The LER values for the combined intercrop yields 

during 1978 - 79 were comparatively higher than those in 1977 - 78 

(Table 4,10), probably due to use of high-yielding variety of sweet 

potato (cv, H-268). The yield advantages were fairly high (54 to 

70 *) under simultaneous establishment of two crops.

The mean values of total LBR indicated that under 2*2 

alternate paired rows, 1*1 (rows 30 cm apart), 2S * ISP, and 

1 » 1 (rows 60 cm apart) row arrangements, yield advantages were 

81, 73, 71 and 49 % respectively, over that of sole cropping.

Timings of planting of sweet potato affected the total LBR values 

in similar way#as was observed during 1977 - 78,

4.1,5.3 Experiment number 1c (1979 - 80)

Soybean * During 1979 - 80, the variation in the LER 

values of soybean (Table 4,10) was similar to that found in 

Experiment number lb, with the following dissimilarities t

(1) The LER value of soybean was less than 0.5 only under

1*1 arrangement (rows 60 cm apart) when both crops were established 

simuitaneously.
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(il) The effect of different timings of planting of sweet 
potato was significant? under relay plantings of sweet potato 
soybean had significantly higher LER values over that, recorded 
under simultaneous planting.

Sweet potato * The trend of variations in the USR values 
of sweet potato during 1979 - 80 (Table 4.10) was similar to those 
observed in earlier experiments. Under 1 s 1 arrangement (rows 
60 cm apart) with simultaneous planting of both the crops, lsr 
value was 5 % higher than that under sola cropping. The U3R values 
of sweet potato were comparatively lower in 1979 - 80 than those 
recorded during 1978 - 79? the weather condition in 1978 - 79 might 
have favoured the growth of sweet potato.

Total * Maximum yield advantage (SI %) was obtained from 
1 * 1 (rows 60 cm apart) arrangement, when both the crops were 
established simultaneously (Table 4.10).

The mean LER values for the combined intercrop yields were 
56, 53, 47 and 45 % higher than the solo cropping under 1 * l (rows 
60 cm apart), 2 i 2 (alternate paired rows), 2S s ISP and 1 » 1 
(rows 30 cm apart) row arrangements of intercropping, respectively. 
The mean 1£R values decreased with the delay in planting of sweet 
potato.

The interaction effect of different spatial arrangements 
and timings of planting of sweet potato was significant (Table 4,10) 
and Indicated that the total LER values under 1 * 1 (rows 60 cm 
apart) and 2 * 2 alternate paired row arrangements were reduced



87

significantly at second date of planting of sweet potato as compared 
to those under simultaneous planting. In all other cases of inter
cropping arrangements, the values were not reduced significantly 
due to delay in planting of sweet potato.

4.1.6 Competitive Ratio

The Competitive Ratio (CR) is a measure of the degree of 
competition and indicates the number of times one crop Is more 
competitive than the other. The Competitive Ratio (CR) values 
of the two crops are the reciprocals of each other (Table 4,11),
For brevity the CR values of soybean are being mainly discussed w 
here.

4.1.6.1 Experiment number la (1977 - 78)

The CR values of soybean crop, summarised in Table 4,11. 
indicated that the value was maximum (8.55) under 1 t 1 arrangement 
(rows 30 cm apart)#when sweet potato crop was planted at 90 days 
after the sowing of soybean. Soybean crop was the least competitive 
(CR. m 0,74), or in other words sweet potato was the most competitive 
(CR ■ 1.38) under 1 i 1 arrangement (rows 60 cm apart)#when the 
two crops were established simultaneously. Soybean crop was more 
competitive under 1 t 1 (rows 30 cm apart) and 2 t 2 (alternate 
paired rows) arrangements under all dates of planting of sweet 
potato.

The mean CR values indicated that soybean was the most 
competitive under 1 t 1 (rows 30 cm apart) arrangement (CR0 * 5.18), 
followed by 2 * 2 (alternate paired rows) arrangement (CRa « 3.71).
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Table 4.11 Competitive Ratio of soybean and sweet potato * Experiment 
number la# b and c

Treatment 1977-78 1978-79 1979-80
S SP S SP S SP

SP planted at 0 DAS 
S/SP 1*1 (rows at 30 cm) 2.46
8/SP 1*1 (rows at 60 cm) 0.74
S/SP 2*1 (rows at 4o cm) 0.87
S/SP 2*2 (rows at 30 cm) 2.10

SP planted at 45 DAS 
S/SP 1*1 (rows at 30 cm) 4.53
S/SP 1*1 (rows at 60 cm) 1,10
S/SP 2*1 (rows at 40 cm) 1.26
S/SP 2*2 (rows at 30 cm) 3.75

SP planted at 90 DAS 
S/SP 1*1 (rows at 30 cm) 8.55
S/SP 1*1 (rows at 60 cm) 1.61
S/SP 2*1 (rows at 40 cm) 1.83
S/SP 2*2 (rows at 30 cm) 5.28

S. Em + 0.377
C. D. at 5 % 1.085

**

0.41 1.02 0.99 1.50 0.70
1.38 0,39 2.64 0.44 2.29
1.15 0.63 1.65 0.63 1.61
0. 49 1.01 1.05 0.92 1.10

0.22 2.01 0. 51 3.28 0.31
0.91 0,71 1.47 1.11 0.95
0.82 0.89 1.20 1.26 0.84
0.27 1.44 0.77 1.99 0.52

0.12 2.90 0.35 2,30 0.47
0.65 1.73 0. 58 1.84 0.55
0.56 1,79 0. 56 1,40 0.75
0.19 3.15 0.32 2.61 0.39

0.047 0.140 0.135 0.182 0.074
0.135 0.403 0.389 0.524 0. 213

** ** ** ** **S,A. X T.P
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Table 4,IX (continued)

Treatment 1977
S

-78
SP

1978-79
S SP

1979—80
S SP

Spatial arrangement with sweet potato 
S/SP 1*1 (rows at 30 cm) 5.18 0,25

(S.A. )
1.98 0.62 2.36 0.49

S/SP 1*1 (rows at 60 cm) 1,15 0.98 0.94 1.56 1.13 1.26
S/SP 2*1 (rows at 40 cm) 1.32 0.84 1,10 1.14 1.10 1.06
S/SP 2*2 (rows at 30 cm) 3.71 0.32 1,87 om 1.84 0.67

S. Em +
mm

0. 218 0.027 0,081 0.078 0.105 0.043
C. D, at 5 % 0.628 0,078 0. 233 0.225 0.302 0.124

Timing of planting of
0 DAS

sweet potato (T.P,)
1.54 0.86 0.76 1.58 0.87 1.42

45 DAS 2.66 0.56 1.26 0.99 1.91 0.65
90 DAS 4.31 0.38 2. 39 0.45 2.03 0. 54

S. Em 4 0.188 0.023 0.070 0.068 0.091 0.037
C. D. at 5 % 0.541 0.066 0.202 0.196 0. 262 0.107

S » Soybean# SP « Sweet potato# DAS * Days after sowing of soybean# 
** • Significant at l %
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Soybean crop was less competitive under the other two arrangements. 
Competitive ability of soybean increased with the delay in planting . 
of sweet potato.

The interaction effect of different timings of planting of 
sweet potato, with their spatial arrangements on the CR values of 
soybean# was significant (Table 4,11). The values increased 
significantly with the successive delay in planting of sweet potato 
under 1 * 1 (rows 30 cm apart) and 2 : 2 (alternate paired rows) 
arrangements. Whereas# under the other two methods of row arrange
ment, increase in the CR values was not significant up to the last 
date of planting of sweet potato,

4,1.6,2 Experiment number lb (1978 - 79)

The trend of variations in CR values of soybean during 
1973 - 79 (Table 4,11) was very similar to those, reported in 
1977 - 78, The values were, however, lower in general as compared 
to those in earlier experiment. This was, probably, due to low 
yield potentiality of the sweet potato variety used in the Experi
ment number la.

Regarding the interaction effect, the CR values of soybean 
under 1 i 1 (rows 60 cm apart) and 2S t ISP row arrangements did 
not increase appreciably when sweet potato was planted at 45 days 
after soybean over the simultaneous planting* In the other 
situations, the values increased significantly with the delay in 
planting of sweet potato (Table 4,11),
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4,1.6.3 Experiment number 1c (1979 - 80)

The trend of variations in CR values of soybean (Table 
4,11) was similar to those observed in Experiment number lb, as 
described earlier.

Different row arrangements of intercropping and the 
timings of planting of sweet potato indicated interaction effect 
on the CR values of soybean (Table 4.11). Under 2S i ISP arrange
ment# the CR values of soybean did not increase significantly at 
the third date of planting over the second date of planting of 
sweet potato. Under 1 j 1 (rows 30 cm apart) arrangement# the 
value decreased at the third date of planting as compared to that 
at second date of planting of sweet potato. The roots of soybean 
crop under 1 > 1 arrangement (rows 30 cm apart) was damaged during ( 
planting of sweet potato on the third date# which probably might 
have affected the grain yield and also the CR values of soybean. 
Under all other situations# the CR values increased appreciably 
with the delay in planting of sweet potato.

4.2 Growth# yield and competition function t Experiment number 2

The Experiment on * Intercropping of soybean# maize and 
pigeonpea with sweet potato* was conducted with the objective to 
study the growth and yield performances, of grain crops (soybean# 
maize and pigeonpea) and tuber crop (sweet potato) under sole 
and intercropping systems with different timings of planting of
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sweet potato. The experiment was carried out for three years from 
1978 - 79 to 1980 - 81 as per details, provided In the chapter on 
'Materials and Methods*.

4.2.1 Dry matter accumulation

Dry matter production was studied at 4 stages in Experiment 
number 2c during the year 1980 -81,

4,2* 1.1 Soybean

The first sampling on dry matter accumulation was done at 
72 days after sowing (DAS). The total dry matter accumulated in 
soybean shoot was maximum (480 g / m ) under sole cropping 
(Table 4.12). Accumulation of dry matter was reduced appreciably 
due to intercropping. This reduction in dry matter of soybean was 
not only due to competition* but also due to lower number of soybean 
rows per unit area. Maximum reduction (61 %) in shoot dry matter 
was recorded when soybean was intercropped with sweet potato cv.
Pusa Safed, planted simultaneously. The reduction was comparatively 
less (46 %} when soybean was intercropped with relay planted sweet 
potato cv. H-268.

The varieties of sweet potato affected dry matter accumulation 
in soybean (Table 4.12) similarly. A delay (90 days) in planting 
of sweet potato increased the soybean dry natter by 25 % over x., 
simultaneous planting.
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• 2Table 4.12 Dry matter accumulation in soybean (g / m ) at 
72 DAS t Experiment number 2c (1980 >81}

Treatment Dry wt, 
<g/m2)

Sole soybean 480,4

Soybean/sweet potato cv. H-268 * 0 DAS 216,8

Soybean/sweet potato cv. H-268 i 90 das 260.7

Soybean/sweet potato cv. Pusa Safed * 0 DAS 185. 5

Soybean/sweet potato cv. Pusa Safed l 90 DAS 242.1

S, Em ♦ 20.91

C. D. at 5 % 64.43

Sweet potato variety
cv. H—268 238,8

cv, Pusa Safed 213,8

S. Em + 14.79

C. D. at 5 % NS

Timing of planting of sweet potato
0 DAS of soybean 201,2

90 DAS of soybean 251,4

S. Em + 14,79

C. D. at 5 % 45.57

DAS » Day® after sowing of soybean, 
NS « Not sign if leant
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4.2.1.2 Maize

Total dry matter 3 accumulated In maize, sampled at 72 DAS 
(Table 4.13), was reduced (17 %) significantly only under simul
taneously established maize / sweet potato (cv, Pusa Safed) inter- 
cropping as compared to sole cropping of maize (793 g / ra ),
Dry matter accumulation in maize under other intercropping situations 
did not show wide differences with sole cropping*

Varieties of sweet potato did not cause wide differences in 
dry matter production of maize when planted as a component crop*
When sweet potato was planted 90 days later than maize, dry matter 
in maize increased by 21 % over the treatment where both were 
established simultaneously (Table 4*13)*

4.2.1.3 Pigeonpea

At 72 DAS# the different intercropping systems did 
not differ from sole cropping in respect of dry matter accumulation 
in pigeonpea (Table 4*14). Dry matter production was reduced in 
pigeonpea# when it was grown in association with sweet potato# 
established simultaneously# on and from 141 days after sowing.
The reduction varied from 18 to 25 % as compared to the growth 
under sole cropping of pigeonpea. The effect of two competitive 
varieties of sweet potato cm the growth of pigeonpea was very 
similar. The growth of pigeonpea plants was least affected when 
sweet potato was relay planted.
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2Table 4.13 Dry matter accumulation in maize (g / m } at 
72 DAS * Batperlment number 2c (1980 - 81)

Treatment Dry wt 
(g/m2)

Sole maize 793.2

Maize / sweet potato cv« H-268 t 0 DAS 697.3

Maize / sweet potato cv. H-268 I 90 DAS 836.5

Maize / sweet potato cv, Pusa Safed t o DAS 662.2

Maize / sweet potato cv. Pusa Safed * 90 DAS 812.3

S. Em +
«*»

38.76

C. D. at 5 % 119.42

Sweet potato variety
cv. H-268 766.9

cv. Pusa Safed 737.3

S, Em + 27.41

C. D, at 5 % NS

Timing of planting of sweet potato
0 DAS of maize 679.8

90 DAS of maize 824.4

S. Em 4
mm

27.41

C. D. at 5 X 84.45

DAS * Days after sowing of maize, 
NS m Not significant
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2Table 4.14 Dry matter accumulation In pigeonpea (g / m i Experiment 
number 2c (1980 - 81)

Treatment 72
DAS

141
DAS

197
DAS

244
DAS

Sole pigeonpea 86.7 405.6 694.9 1105,9
Plgeonpea/SP^ i 0 DAS 81.0 312.1 566.8 858.3
Pigeonpea/SP1 i 90 DAS 88.6 399.7 714,2 1141.7
Plgeonpea/SP2 i 0 DAS 80.1 307.3 551.9 832.9
Plgeoopea/SP2 i 90 DAS 89.2 382.5 710,4 1101.3

s, Em + 6,07 7,56 14.96 62. 53
C, D. at 5 % NS 23.29 46.09 192.66

Variety of sweet potato
SPX m cv, H-268 84.8 355.9 640.5 1000.0
SP2 ■ cv. Pusa Safed 84.7 344.9 631.2 967.1

S. Em + 4,29 5.34 10. 58 44.21
C. D. at 5 % NS NS NS NS

Timing of planting of sweet potato
0 DAS of pigeonpea 80.6 309.7 559.4 845.6
90 DAS of pigeonpea 88.9 391.1 712.3 1121.5

s. Em + 4.29 5,34 10. 58 44.21
C, D. at 5* NS 16.45 32.60 136.22

DAS « Days after sowing of pigeonpea* NS « Not significant
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4,2,1,4 Sweet potato

Leaf * Leaf dry weight of sweet potato# when planted along 
with the grain crops# Increased up to 197 days and decreased 
afterwards (Table 4.15) In all cases#except under plgeonpea / sweet 
potato Intercropping, when sweet potato was planted at 90 days 
after first date of planting# the leaf growth Increased up to last 
date of sampling (244 DAS), The dry matter accumulation In leaf 
of both the varieties of sweet potato# when simultaneously grown 
In association with plgeonpea# was high at 72 DAS but decreased 
later on. Leaves of sweet potato cv, H-268 showed better Initial 
growth, as recorded at 72 DAS# than cv, Pusa Safed. Later on# 
this difference between the varieties was reduced. Sweet potato 
leaves accumulated more dry matter under Intercropping than under 
sole cropping with the passage of time# except when Intercropped 
with plgeonpea# where there was appreciable reduct 1cm In leaf 
growth. Maize as companion crop favoured leaf growth of sweet v 
potato more than that of soybean,

A delay of 90 days in planting of sweet potato reduced 
leaf dry matter accumulation by 96 and 61 % at 141 and 197 DAS# 
respectively. But at 244 DA3 # 22 % higher leaf dry matter was 
recorded under late planting than under early planting.

Interaction effect of varieties of sweet potato and their 
timings of planting cm dry matter accumulation In leaf was found 
to be Significant at the third and the fourth dates of sampling 
(Table 4.16), Under the first date of planting# cv. H-268 accumu
lated more leaf dry matter than cv. Pusa Safed, But when planting 
was delayed by 90 days# better leaf growth was recorded In p« Safed,
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2
Table 4.15 Dry matter accumulation in sweet potato leaf (g / ra ) * 

Experiment number 2c (1980 -81)

Treatment 72 141 197 244
DAS DAS DAS DAS

SP planted at 0 DAS
Sole sp1 101.4 162.6 186.8 106.8
Soybean / SP^^ 112.0 205.4 225.0 123.8
Maize / SPX 124,0 252.8 278.0 140.0
Plgeonpea / SP. 139,0 93.2 75.2 61.3

SP planted at 90 DAS
Sole SPj^ 4.4 35.5 101.3
Soybean / SPj^ 6.4 43.0 117.0
Maize / s 5.6 59.3 157.5
Plgeonpea / sp 3.2 14.7 18.8

SP planted at 0 DAS
Sole SP2 68.4 148.0 109.8 59.2
Soybean / SP2 72,0 180.2 171.8 70.3
Maize / SP2 94.2 227.2 209.0 103.8

Plgeonpea / SP. 93.0 104.2 79.0 42.5

SP planted at 90 DAS
Sole SP2 7.6 84.0 103.5

Soybean / SP2 10.8 107.3 149.0
Maize / S?2 14.2 143.3 164.3

Plgeonpea / SP2 6.8 38.0 50.5

S, Era + 4.73 11.87 13.32 12.75

C. D. at 5 % 13.91 33.84 37.97 36.34
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Table 4.15 (continued)

Treatment 72
Das

141
DAS

197
DAS

244
DAS

Sweet potato variety
« H-268 119.1 91.7 114.7 103.3

SP2 - Pusa Safed 81.9 87.4 117,8 92.9

S, Em + 2.37 4.20 4.71 4.51
C. D. at 5 96 6.97 NS NS NS

Cropping with sweet potato
Sole sweet potato 84.9 ‘80.7 104,0 92.7
Soybean / sweet potato 92,0 100.7 136.8 115.0
Maize / sweet potato 109.1 125,0 172.4 141.4
Pigeonpea / sweet potato 116.0 51.9 51.7 43.3

S, Em + 3.35 5.93 6.66 6.37
C. D. at 5 96 9.85 16.90 18.99 18.16

Timing of planting of sweet potato
0 DAS 171.7 166.8 88.5
90 DAS 7.4 65.6 107.7

S, Em + 4.20 4.71 4.51
C. D, at 5 96 11.97 13.43 12.86

DAS « Days after sowing of grain crops 
NS ■ Not significant
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Table 4,16 interaction effect of sweet potato varieties and thsir 
timings of planting on dry matter accumulation in sweet 
potato leaf (g / m ) : Experiment number 2c (1980 - 81)

Timing of 
planting

At 197 DAS
Variety

H—268 Fuse
Safed

At 244 DAS
Variety

H—268 Pusa
Safed

0 DAS 191.3 142.4 108.0 69.0

90 DAS 38.1 93.2 98,7 116.8

s. Em + 6 .66 6.,37

c. D. at 5 % 18 .99 18.,16

DAS * Days after sowing of grain crops

Different cropping systems with sweet potato and their 

timings of planting also showed significant interaction effect 

on leaf dry matter production at 141, 197 and 244 days stage 

(Table 4.17), At the early stage, differences in leaf dry matter 

under different croppings were more prominent in case of early 

planting of sweet potato, but in the ease of late planting there 

was little difference. With the advancement of growing season, 

the differences among different croppings were reduced under 

simultaneous planting situation, whereas the differences Increased 

under late planting.

Stem * Dry matter accumulation in sweet potato stem, 

when established simultaneously with grain crops, increased up to 

197 days after planting and remained,more or less,constant
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Table 4.17 Interaction effect of different croppings with sweet 
potato and their timings of planting on dry matter 
accumulation in sweet potato leaf {g / m2) t Experiment 
number 2c {1980 - 81)

Crapping Timing of planting
0 DAS 90 DAS

At 141 DAS
Sole sweet potato 155.3 6.0
Soybean / sweet potato 192.8 8,6
Maize / sweet potato 240.0 9.9
Pigeonpea / sweet potato 98.7 5.0

S. Em +
mm 8.39

C. D. at 5 X 23.92

At 197 DAS
Sole sweet potato 148.3 59.3
Soybean / sweet potato 198.4 75.2
Maize / sweet potato 243,5 101.3
Pigeonpea / sweet potato 77.1 26.4

S. Em + 9.42
C. D. at 5 X 26.85

At 244 DAS
Sole sweet potato 83,0 102.4
Soybean / sweet potato 97.1 133.0
Maize / sweet potato 121.9 160.9
Pigeonpea / sweet potato 51,9 34.7

S. Em + 9 • 01
C. D. at 5 X 25.68

DAS m Days after sowing of grain crops
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afterwards (Table 4,18), Under late planting* the stem growth 
continued to increase up to the end of crop season, under simul
taneous planting of maize / sweet potato intercropping, sweet 
potato accumulated 29 to 58 % more dry matter in cv. H-268 and 
38 to 42 % more in cv. Pusa Safed over those of respective sole 
croppings, m soybean / sweet potato intercropping also, dry 
matter accumulation in sweet potato stem was more than under sole 
cropping. The extent of increase was 15 to 23 % in cv. H-268 and 
3 to 11 % in cv. Pusa Safed over the respective sole crops. Stem 
growth of sweet potato, planted simultaneously within pigeonpea 
rows, was superior up to 72 days, when pigeonpea plants were small. 
Afterwards pigeonpea started to grow vigorously and stem growth of 
sweet potato was reduced (18 to 48 % in cv. H-268 and 28 to 33 % 
in cv. Pusa Safed). The extent of reductIon increased with the 
advancement of growing period.

Pusa Safed variety of sweet potato accumulated about 42 % 
less dry matter in stem than that of cv. H-268 at 72 and 141 days 
after the first planting (Table 4.18). Dry matter production in 
the stem of two varieties had little difference at the last date 
of sampling.

Varieties of sweet potato and their timings of planting 
had significant interaction effect on dry matter accumulation in 
sweet potato stem at the second, third and fourth dates of 
sampling. Dry matter accumulation in sweet potato stem of H-268 
variety was superior to cv, Pusa Safed under early planting 
situation during the second, third and fourth dates of sampling.
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SP planted at 0 DAS 
Sole SPX 
Soybean / SPj^
Maize / SP^
Pigeonpea / S?1

SP planted at 90 DAS 
Sole SP^
Soybean / S?1 
Maize / SPX 
Pigeonpea / SP.^

SP planted at 0 DAS 
Sole SP2 
Soybean / S?2 
Maize / SP2 
Pigeonpea / SP2

SP planted at 90 DAS 
Sole SP2 
Soybean / S?2 
Maize / SP2 
Pigeonpea / S?2

161.8
199.0
255.8
199.0

99.2
102.4
141.2
132.8

8.20
24.12

247.6 
294.8
318.6
203.6

5.8
7.0
7.2
3.2

145.0
158.8
185.8 
105,0

4.0
6.4

10.0
7,0

9.79
27.91

351.3
403.3 
462.0 
210.5

15.5 
19.8
31.5
8.0

258.0
287.0
361.3
183.0

40.5 
63.0 
81.0
14.5

10.08
28.73

347.5 
400.0
447.5
182.5

185,0
257.5
355.0
50.0

252.5 
275.0
347.5 
170.0

230.0
365.0
412.3
110.0

13.39
38.17

Table 4.18 Dry matter accumulation in sweet potato stem (g / nT) t 
Experiment number 2c (1980 - 81)

Treatment 72
DAS

141
DAS

197
DAS

244
DAS

e i + ft *

EM

PO 
W



104

Table 4.18 (continued)

Treatment 72
DAS

141
DAS

197
DAS

244
DAS

Sweet potato variety
SPX » cv. H-268 203.9 136.0 187.7 278.1
SP^ * cv, Pusa Safed 118.9 77.8 161.0 270.3

S. Em + 4.10 3.46 3.57 4.73
C. D, at 5 X 12.06 9.86 10.18 NS

Cropping with sweet potato
Sole sweet potato 130.5 100.6 166,3 253.8
Soybean / sweet potato 150.7 116.8 193.3 324.4
Maize / sweet potato 198.5 130.4 234.0 390.6
Pigeonpea / sweet potato 165.9 79.7 104.0 128.1

S. Em + 5.80 4.89 5.04 6.69
C. D. at 5 X 17.06 13.94 14.37 19,07

Timing of planting of sweet potato
0 DAS 207.4 314.6 302.8
90 DAS 6.3 34.2 245.6

S. Em + 3.46 3.57 4.73
C, D, at 5 X 9.86 10.18 13.48

DAS * Days after sowing of grain crops 
NS » Not significant
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But under the situation of late planting of sweet potato# cv. H-268 
failed to be superior at 141 days and proved to be inferior to 
cv, Pusa Safed during the subsequent growth period (Table 4.19).

Table 4,19 Interaction effect of sweet potato varieties and
their timings of planting on dry matter accumulation2In sweet potato stem (g / m ) * Experiment number 2c 
(1980 - 81)

Variety Timing of planting
0 DAS 90 DAS

At 141 DAS
H-268 266.2 5.8
Pusa Safed 148.7 6,9

S. Em + 4.89
c. D. at 5 % 13,94

At 197 DAS
'

H-268 356.8 18.7
Pusa Safed 272.3 49.8

S. Em + 5.04
C, D, at 5 % 14.37

At 244 DAS
H-268 344.4 211.9
Pusa Safed 261.3 279.3

s. Em + 6.69
c. D. at 5 % 19.07

DAB * Days after sowing of grain crops
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Different cropping systems with sweet potato and their 
timings of planting also exhibited Interaction effect on stem 
dry matter production at 141, 197 and 244 days (Table 4.20}*
Dry matter accumulation In sweet potato stmt at 141 and 197 DAS 
under different cropping systems varied widely, when the component 
crops were established simultaneously, but not when sweet potato 
was relay planted. At 244 DAS, stem growth of late planted sweet 
potato Increased and became equal to that of early planting under 
soybean / sweet potato and maize / sweet potato Intercroppings, 
whereas, growth of late planted sweet potato did not increase so 
much and remained far below the level of early planting under 
plgeonpea / sweet potato Intercropping.

Tuber s Dry matter accumulation In sweet potato tuber 
(Table 4.21} under maize / sweet potato and soybean / sweet potato 
Intercroppings were 14 to 29 % and 6 to 8 % higher over sole 
crapping of sweet potato cv, H-268, respectively; the differences 
were slightly high with cv. Pusa Safed. Maximum tuber dry weight 
was obtained under maize / sweet potato intercropping at 244 DA3 
(In cv. H-268 - 776 g / m2 and In cv. Pusa Safed - 906 g / m2).

AS compared to sole cropping, dry matter accumulation In sweet 
potato tuber under plgeonpea / sweet poteto Intercropping decreased 
by 13 to 71 *; the extent of reduction being high with the increase 
In age. Under simultaneous planting, all cropping systems,except 
plgeonpea / sweet potato Intercropping, showed maximum rate of 
tuber bulking during the period from 142 to 197 DAS. Sweet potato, 
grown In association with maize, accumulated tuber dry matter at
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Table 4,20 Interaction effect of dIfferent croppings with sweet
potato and their timings of planting cm dry matter

2accumulation In sweet potato stem (g / m ) * Experiment 
number 2c (1980 - 81)

Cropping Timing of planting
0 DAS 90 DAS

At 141 DAS
Sole sweet potato 196.3 4.9
Soybean / sweet potato 226.8 6.7
Maize / sweet potato 252.2 8.6
Plgeonpea / sweet potato 154.3 5,1

S, Em + 6.92
C# D. at 5 % 19.73

At 197 DAS
Sole sweet potato 304.7 28.0
Soybean / sweet potato 345.2 41.4
Maize / sweet potato 411.7 56.3
Plgeonpea / sweet potato 196.8 11.3

S, Em + 7.13
C. D. at 5 % 20.32

At 244 DAS
Sole sweet potato 300.0 207.5
Soybean / sweet potato 337.5 311.3
Maize / sweet potato 397.5 383.6
Plgeonpea / sweet potato 176.3 80.0

S. Em 4- 9.47
C. D. at 5 % 27 .00

DA3 ■ Days after sowing of grain crops
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2.32
6.82

9.06
26.29

13.09
37.31

21.02
59.92

2
Table 4.21 Dry matter accumulation in sweet potato tuber (g / ra ) * 

Experiment number 2c (1980 - 81)

Treatment 72
DAS

141
DAS

197
DAS

244
DAS

SP planted at 0 DAS
Sole Sp^ 29.0 305.9 536.0 600.0
Soybean / SP^ 31.0 323.9 574.4 650.0
Maize / SPX 33.0 354.7 668.8 776.0
Pigeonpea 24.0 244.8 270.1 189.0

SP planted at 90 DAS
Sole SP^ 2.0 239.0
Soybean / SP^ 5.3 243.0
Maize / SPX 1.0 28.0 313.0
Pigeonpea / Sp^ 1.0 5.0

SP planted at 0 DAS
Sole SP2 9.6 322.3 693.0 765.0
Soybean / SP2 10.8 358.4 735.1 795.0
Maize / SP2 15.8 386.1 815,4 908.0
Pigeonpea / SP2 8.4 268.8 333.9 226.0

SP planted at 90 DAS
Sole S?2 38.3 350.0
Soybean / SP2 32.0 376.0
Maize / SP2 0.5 72.4 469.0
Pigeonpea / SP_ 6.7 44.0

*in

♦l «Oeo C
fi
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Table 4.21 (continued)

Treatment 72
DAS

141
DAS

197
DAS

244
DAS

Sweet potato variety
SPj * cv. H-268 29.3 307.3 260.7 376.9
SP2 • Pusa Safed 11.2 333.9 340.9 491.6

S. Em + 1.16 4.53 4.63 7.43
C. D. at 5 % 3.41 13.14 13.20 21.18

Cropping with sweet potato
Sole sweet potato 19.3 314,1 317.3 488.5
Soybean / Sweet potato 20.9 341.2 336.7 516.0
Maize / sweet potato 24.4 370.4 396.2 616.5
Pigeonpea / sweet potato 16.2 256.8 152.9 116.0

S. Em + 1.64 6.41 6.54 10.51
C. D. at 5 % 4.82 18.60 18.64 29.96

Timing of planting of sweet potato
0 DAS 578.3 613.6
90 DAS 23.2 254,9

S, Em + 4.63 7.43
C. D, at 5 54 13.20 21.18

DAS ■ Days after sowing of grain crops
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the rate of 5,6 and 7.7 g / m2 / day, with cv. H-268 and Pusa Safed, 
respectively, during this period,

The mean tuber dry weight (Table 4,21) was lower (62 %)
In cv. Pusa Safed than that of cv, H-268 at the early stage (72 DAS), 
But the situation was reverse afterwords and Pusa Safed variety 
accumulated 9 to 31 % higher tuber dry matter than that of cv,
H-268.

The Interaction effect of varieties of sweet potato with 
different cropping systems at 244 DAS (Table 4,22) was significant, 
Pusa Safed variety proved to be superior to cv. H-268 In accumula
ting tuber dry matter under all cropping systems,except In the 
plgeonpea / sweet potato Intercropping; here both the varieties 
behaved similarly.

Table 4.22 interaction effect of sweet potato varieties and their
different croppings on dry matter accumulation In2sweet potato tuber (g/m ) at 244 DAS * Experiment 
number 2c (1980 - 81)

Cropping

Sole sweet potato 
Soybean / sweet potato 
Maize / sweet potato 
Plgeonpea / sweet potato

Variety
H-268 Pusa Safed

419.5 557.5
446.5 585.5
544.5 688.5
97.0 135.0

S. Em +
C, D, at 5 X

14.87
42,39
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Total * Total (shoot 4- tuber) dry matter accumulation In 
sweet potato plant was maximum throughout the growth period in 
maize / sweet potato intercropping# followed by soybean / sweet 
potato intercropping# sole cropping and pigeonpea / sweet potato 
intercropping under simultaneous planting situation (Table 4.23), 
Sweet potato# when grown in combination with maize and soybean# 
produced about 26 to 42 % and 5 to 17 % higher total dry matter# 
respectively# over those of sole cropping. Dry matter production# 
on the other hand# was reduced (22 to 59 %) under pigeonpea / sweet 
potato intercropping as compared to those of sole crop of sweet 
potato. Total dry matter accumulated in sweet potato plant 
increased up to 197 DAS and tended to decline subsequently. In 
maize / sweet potato intercropping under simultaneous planting# 
cv. H—258 and Pusa Safed accumulated 1409 and 1386 g / m of dry 
matter# respectively# during that time. The rate of dry matter 
production was, highest during the period from 142 to 197 days. 
Under maize / sweet potato intercropping the rate of total dry 
matter accumulation in sweet potato was 8.6 g / ra / day in 
cv. H-268 and 10,5 g / m2 / day in cv. Pusa Safed# when the 
component crops were established simultaneously, A delay of 90 
days in planting of sweet potato reduced the total dry matter 
production by 98# 88 and 40 % at 141# 197 and 244 DAS#respectively# 
as compared to under simultaneous planting.

The Interaction effect of varieties of sweet potato with 
their timings of planting was significant at 141, 197 and 244 DAS 
(Table 4,24), Sweet potato cv, H-268 accumulated more total dry 
matter than cv. Pusa Safed under simultaneous planting# tut there
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2Table 4,23 Total dry matter accumulation in sweet potato (g / nr) i 
Experiment number 2c (1980 - 81)

Treatment 72 141 197 244
DAS DAS DAS DAS

SF planted at 0 DAS
Sole SF^ 292.2 716.1 1074.1 1054,3
Soybean / SP^ 342.0 824.1 1202.7 1173.8
Maize / sp^ 412.8 926.1 1408,8 1363.5
Figeonpea / SPj 362.0 541.6 555.8 432.8

SF planted at 90 DAS
Sole SP1 10.2 53.0 525.3
Soybean / SP^ 13.4 68.1 617.5
Maize / SPj^ 13.8 118,8 825.5
Figeonpea / SPj^ 6. 4 23.7 73.8

SF planted at 0 DAS
Sole SP2 177.2 615.3 1060.8 1076,7
Soybean / S?2 185.2 697.4 1193.9 1140.3
Maize / s?2 251.2 799.1 1385.7 1359.3
Figeonpea / s?2 234.2 478.0 595.9 438.5

SF planted at 90> DAS
Sole SP2 11.6 162.8 683.5
Soybean / SF 17.2 202.3 890.0
Hal,, / SP2 24,7 296.7 1045.6
Figeonpea / SP2 13.8 59.2 204.5

S, Em ± 9.21 22.44 25,85 27.01
C. D, at 5 % 27.09 63,97 73.69 77,00
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Table 4.23 (continued)

Treatment 72
DAS

141
DAS

197
das

244
DAS

Sweet potato variety
SP1 - cv. H-268 352.3 381.5 563.1 758,3
SP2 * cv, Pusa Safed 212.0 332.1 619.7 854.8

S. Em + 4.61 7.93 9.14 9.55
C. D. at 5 % 13,56 22.61 26.05 27,22

Cropping with sweet potato
Sole sweet potato 234,7 338.3 587.7 835.0
Soybean/sweet potato 263.6 388.0 666. 8 955,4
Maize / sweet potato 332.0 440.9 802.5 1148.5
Pigeonpea / sweet potato 298.1 260.0 308,7 287.4

S, Em + 6.52 11.22 12.93 13.51
C. D, at 5 % 19.18 31.98 36.86 38.51

Timing of planting of sweet potato
0 DAS 699.7 1059.7 1004.9

90 DAS 13.9 123.1 608.2

S, Em + 7.93 9.14 9.55
C. D. at 5 % 22.61 26.05 27.22

DAS b Days after sowing of grain crops



was little difference between the varieties under late planting 
at 141 DAS, At 197 and 244 DAS two varieties were at par under 
early planting. But when planted at 90 days after first planting, 
cv, Fusa Safed produced comparatively more total dry matter than 
cv, H-268,
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Table 4,24 Interaction effect of sweet potato varieties and their
timings of planting on total dry matter accumulation

2in sweet potato (g / m ) i Experiment number 2c 
(1980 - 81)

Variety Timing of planting 
0 DAS 90 DAS

At 141 DAS
H-268 752.0 11.0
Fusa Safed 647.5 16.8

S. Em + 11.22
C, D, at 5 % 31.98

At 197 DAS
H-268 1060.4 65.9
Fusa Safed 1059.1 180,3

S, Em + 12.93
C. D, at 5 % 36.86

At 244 DAS
H-268 1006.1 510,5
Fusa Safed 1003.7 705.9

S, Em ♦ 13.51
C. D, at 5 % 38.51

DAS « Days after sowing of grain crops
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Hie Interaction effect of different croppings with sweet 
potato and their timings of planting on total dry matter production 
in sweet potato was found to bo significant at 141 DAS (Table 4,25), 
Total dry matter accumulated in sweet potato varied significantly 
due to different croppings, when they were planted simultaneously,

* But when planting was delayed by 90 days, differences in dry matter 
accumulation under different cropping systems were low.

Table 4.25 Interaction effect of different croppings with sweet
potato and their timings of planting an total dry

1 2matter accumulation in sweet potato (g / m ) at 141
DAS * Experiment number 2c (1980 - 81)

’£

Cropping Timing of planting
0 DAS 90 DAS

Sole sweet potato 665.7 10.9
Soybean / sweet potato 760.8 15.3
Maize / sweet potato 862.6 19.3
Pigeonpea / sweet potato 509.8 10,1

S, Em + 15, 87
C. D, at 5 % 45,.24

DAS ■ Days after sowing of grain crops

4,2.2 Light interception
4,2,2.1 Experiment number 2a (1978 - 79)

When sweet potato was planted simultaneously with the grain 
crops, the percentage light intercepted by sweet potato crop canopy 
Increased up to 150 DAS; the values continued to increase up to 
236 DAS, when sweet potato was relay planted (Table 4,26),
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Table 4.26 Percent light Interception by sweet potato * Experiment 
number 2a (1978 - 79)

Treatment 77
DAS

99
DAS

150
DAS

167
DAS

194
DAS

236
DAS

SP planted at 0 DAS
Sole SP 75.4 87.1 93.6 92.5 90.0 90.1
Soybea / SP 78.5 69.7 94.7 93.0 91.9 91.3
Maize / SP 54.4 77.6 96.5 95.7 92.9 93.6
Pigeonpea / SP 58.1 32.2 14.6 10.5 5.2 18.5

SP planted at 45 DAS
Sole SP 50.0 67.6 82.1 84.9 88.1 89.1
Soybean / SP 40.0 33.8 66.1 75.6 82.7 84.1
Maize / SP 19.3 47,8 76.8 83.6 8?.7 90.7
Pigeonpea / SP 40.4 24.3 12.9 9.2 4.6 22.8

SP planted at 90 DAS
Sole SP 40.2 51.9 68.7 75.3
Soybean / SP 41.2 50.0 66.4 72.1
Maize / SP 40.6 56.9 73.1 76.4
Pigeonpea / SP 8.0 5.4 2.3 15.1

S. Em + 3.92 3.58 2.99 2.61 4.12 3.07
C. D, at 5 % 11.53 10.53 8.63 7.54 11.90 8.86

C, x T.P. NS NS ** ** NS NS

Cropping with sweet potato (C.)
Sole SP 62.7 77.4 72.0 76.4 82.3 84.8
Soybean / SP 59.3 51.8 67.3 72.9 80.3 82.5
Maize / SP 36.9 62.7 71.3 78.7 85.3 86.9
Pigeonpea / SP 49.3 33.3 14.2 9.0 4.0 18.8

S. Em +
mm

2.78 2.53 1.73 1,51 2.38 1.77
C. D. at 5 % 8.18 7.44 5.00 4.36 6.87 5.11
Timing of planting of sweet potato (T.P. )

0 DAS 66.6 67.7 76.6 73.4 70.0 73.4
45 DAS 37.4 43.4 59.5 63.3 66.3 71.7
90 DAS 32.5 41.1 52.6 59.7

S, Era + 1.96 1.79 1.50 1.31 2.06 1.54
C. D. at 5 % 5.76 5.26 4.33 3.78 5.95 4.45

SP m Sweet potato, DAS « Day* after sowing grain crops#
NS m Not significant* ** « Significant at 1 %
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Light interception by sweet potato# when Intercropped with 
pigeonpea* decreased up to 194 DAS* At 236 DAS/the values were 
slightly higher than those at 194 DAS 7 this might he due to fell 
of leaves of pigeonpea with the advancement in age*

Sweet potato crop grown in association with soybean* 
recorded lower interception of light till soybean was harvested. 
Similarly* sweet potato intercropped with maize intercepted 
solar radiation less than those under sole crop of sweet potato# 
till about 90 days after maize sowing* After the harvest of 
maize at 95 DAS and the harvest of soybean at 115 DAS* the light 
interception by sweet potato canopy gradually increased up to 
150 DAS and then maintained it till harvest of sweet potato crop.

The mean values of light intercept ion percentages under 
different croppings (table 4.26) indicated that sweet potato crop* 
when Intercropped with maize or soybean* intercepted light less 
than that under sole cropping up to 99 DAS* but afterwards the 
light interception by sweet potato under soybean / sweet potato 
or maize / sweet potato intercropping was statistically at par 
with those under sole cropping, interception of solar radiation 
by sweet potato under pigeonpea / sweet potato intercropping was 
not significantly lower than those under soybean / sweet potato 
intercropping at initial stage (77 DAS) but decreased severely 
afterwards (4 % interception at 194 DAS).

Light interception by sweet potato* when planted at 45 
days after first date of planting* was always lower than that
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under simultaneous planting* but the differences were not significant 
at 194 and 236 DAIS (Table 4,26). Percentage interception under 
the third date of planting of sweet potato was reduced significantly 
throughout the growing period as compared to those under the first 
and second dates of planting of sweet potato? this is because at 
later planting the canopy of sweet potato was not as much developed 
as those in the early planted crop of sweet potato.

Interaction effect of different croppings with timings of 
planting of sweet potato was significant at 150 and 167 DAS 
(Table 4,26); when both soybean and maize were harvested and not 
competing with sweet potato. It indicated that light Interception 
by sweet potato* planted at 45 DAS under soybean / sweet potato 
intercropping was significantly lower than those under maize / 
sweet potato intercropping or sweet potato sole cropping; this 
reduction in light interception was due to lower canopy development 
in sweet potato grown with soybean than with maize. Maize allowed 
a fairly good amount of sunrays to filter throigh the maize canopy 
to reach sweet potato canopy underneath. But the interception 
percentages under these three croppings did not differ significantly 
at the first and third dates of planting of sweet potato.

4,2.2.2 Experiment number 2b (1979 - 80)

The trend of variations in percentage light interception 
by sweet potato crop/ under different intercropping systems during 
1979 - 80 (Table 4.27}/was similar to those described earlier in 
Experiment number 2a. High percentages of light Interception by 
sweet potato cv. H-268, were recorded at 172 DAS under maize / sweet
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Table 4.27 Percent light interception by sweet potato t Experiment 
number 2b (1979 - 80)

Treatment 55
DAS

87
DAS

172
DAS

238
DAS

Sweat potato planted at 0 DAS
Sola SP^ 72.1 90.8 94,6 90.9
Soybean / SP± 71.5 64.1 96,5 93.8
Maize / SPX 43.3 74.7 99.4 98,7
Plgeonpea / SP^ 67.4 26.6 0.2 2.0

Sweet potato planted at 45 DAS
Sole SP^ 55.0 71.8 83.9 85,7
Soybean / SPj 49.2 32.9 79.2 90.5
Maize / SP^ 20.8 41.5 86.4 92,9
Plgeonpea / SP^ 48.3 20.2 0.7 3.5

Sweet potato planted at 0 DAS
Sole SP2 69.7 91.0 90.3 39.5
Soybean / S?2 63.5 46.5 93,0 91.0
Maize / SP^ 33.0 62.1 95.6 94,5
Plgeonpea / SP2 56.8 16.4 0.2 4.4

Sweet potato planted at 45 DAS
Sole SP2 40.0 70.9 77.4 79,1
Soybean / S?2 40.8 22.6 71.2 80.7
Maize / sp2 21.1 47.2 74.3 87.3
Plgeonpea / S?2 14.0 10.4 0.1 2,3

S, Em + 3.32 3.25 3.67 3.43
C, D. at 5 % 9.59 9.38 10.60 9.90
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Table 4,27 (continued)

Treatment 55
DAS

87
DAS

172
DAS

238
das

Sweet potato variety
SP^ m CV. H—268 53.5 52.8 67.6 69.8
SS»2 * cv, local 42.4 45.9 62.8 66.1

S. Em +■ 1.17 1.15 1.30 1.21
C. D, at 5 % 3.38 3.32 3.75 3.49

Cropping with sweet potato
Sole sweet potato 59.2 81.1 86,6 86.3
Soybean / sweet potato 56.3 41.5 85.0 89.0
Maize / sweet potato 29.6 56,4 88.9 93.4
Pigeonpea / sweet potato 46.6 18.4 0.3 3.1

S, Sm + 1.66 1.62 1.83 1.71
C. D. at 5 % 4.79 4.68 5.28 4.94

Timing of planting of sweet potato
0 DAS 59,7 59.0 71.2 70.6

45 DAS 36.2 39.7 59,2 65,3

S. Em + 1.17 1.15 1.30 1.21
C. D, at 5 % 3.38 3.32 3.75 3.49

DAS • Days after sowing of grain crops
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potato (99 %) and soybean / sweet potato (97 %) Intercroppings and 
under sole cropping (95 %). when the component crops were established 
simultaneously. Between the two varieties of sweet potato, cv. H-268 
intercepted more light (4 to 11 %) than the local variety throughout 
the growing period (Table 4.27).

Different croppings with sweet potato and their timings of 
planting had significant interaction effect on light interception 
by sweet potato at 87 and 172 days after sowing of grain crops 
(Table 4.28). The canopy developement of sweet potato when planted

Table 4,28 Interaction effect of different croppings with sweet 
potato and their timings of planting on percent light 
interception fay sweet potato i Experiment number 2b 
(1979 - 80)

Cropping
At 87 DAS

Timing of planting 
0 DAS 45 DAS

At 172 DAS 
Timing of planting
0 DAS 45 DAS

Sole sweet potato 90.9 71.4 92.5 80.7
Soybean / sweet potato 55,3 27.8 94.8 75.2
Maize / sweet potato 68, 4 44.4 97.5 80,4
Pigeonpea / sweet potato 21.5 15,3 0.2 0,4

S, Em + 2. 30 2. 59
C, D. at 5 X 6, 64 7,,48

DA8 » Days after sowing of grain crops

late was adversely affected. This resulted in better light inter
ception by the early planted sweet potato, even when they were 
grown in association with maize or soybean* the canopy development of
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sweet potato, when planted along with plgeonpea * was adversely 
affected and the light Interception got reduced* so in plgeonpea / 
sweet potato intercropping* there was not much difference in light 
interception between the early and the late planted sweet potato 
crop.

4,2.2,3 Experiment number 2c (1980 >81)

The percentage li^tit intercepted by sweet potato during 
1980 - 81 (Table 4,29) varied due to different cropping systems 
in the similar way* as has been described in the earlier experi
ments.

Two high-yielding varieties of sweet potato had no signi
ficant difference in respect of light interception up to 120 DA3 
(Table 4.29)i afterwards sweet potato cv, Pusa Safed intercepted 
more solar radiation than cv. H-268,

A delay of 90 days in planting of sweet potato caused 
reduction in light interception as compared to those under simul
taneous planting (Table 4.29), and thisvas due to the reduced canopy 
development of sweet potato. At the last date (24o DAS) of sampling* 
however* percentage light interception under delayed planting of 
sweet potato exceeded the value under simultaneous planting,

4.2,3 Yield
4,2,3,1 Experiment number 2a (1978 - 79)

Soybean * The grain yields of soybean* maize and plgeonpea 
and the tuber yield of sweet potato presented in Table 4,30 revealed
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Table 4,29 Percent light Interception by sweet potato s Experiment 
number 2c (1980 - 81)

Treatment 76
DAS

97
DAS

120
DAS

148
DAS

212
DAS

240
DAS

SP planted at o DAS
Sole SPX 81.3 84.3 86.4 88,9 88.6 79,2
Soybean / Sp^ 62.5 65.0 84.5 91.0 93.5 84.8
Maize / S?1 53.6 81.6 86.5 94.8 98.4 90.1
Pigeonpea / sp^ 52.3 16.5 12.0 9.3 7.3 15,0

SP planted at 90 DAS
Sole SP^ 46,3 83.1 86.2
Soybean / Spj^ 43.2 82.0 84.1
Maize / SPj, 56.7 92.6 94.0

Pigeonpea / SPj^ 3.0 2.0 20.2

SP planted at o DAS
Sole SP2 85.9 87.0 88.7 92.0 93.0 83.1
Soybean / SP2 65.7 67.0 84.9 92.8 96.1 88.5
Maize / sp2 60.0 85.8 90.7 94.5 99.7 93.0
Pigeonpea / SP2 50.3 20.0 15.2 13.0 9.9 19.5

SP planted at 90 DAS
Sole SP2 57.3 91.9 93.0
Soybean / SP2 60.7 95.5 96.3
Maize / SP2 66.7 97.5 99.8
Pigeonpea / SP2 5.0 4.5 31.5

S, Em ♦ 3.11 2.66 2.30 2.56 3.42 3.49
C* D« 5 * 9.15 7.82 6.76 7.39 9.87 10.08
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Table 4.29 (continued)

Treatment 76
DAS

97
DAS

120
DAS

148
DAS

212
DAS

240
DAS

Sweet potato variety
SP - cv. H-268 62.4 61.9 67.4 54.2 68.1 69.2
SPj * cv. Pusa Safed 65.5 65.0 69.9 60.3 73.5 75.6

S. Em ♦ 1.56 1.33 1.15 0.91 1.21 1,23
C. D. at 5 % NS NS NS 2.63 3.49 3.55

Cropping with sweet potato
Sole SP 83.6 85.7 87.6 71.1 89.2 85.4
Soybean / SP 64.1 66.0 84.7 71.9 91,8 88.4
Maize / sp 56.8 83.7 88.6 78.2 96.3 94.2
Plgeonpea / SP 51.3 18.3 13.6 7.6 5.9 21.6

S, Em ♦ 2.20 1.88 1.63 1.28 1.71 1.75
C. D. at 5 % 6.47 5.53 4.79 3.70 4.94 5,05

Timing of planting of sweet potato
0 DAS 72.0 72.9 69.2

90 DAS 42.4 68.6 75.6

S, Em + 0.91 1.21 1.23
C. D. at 5 % 2.63 3.49 3.55

DAS » Days after sowing of grain crops, NS « Not significant* 
SP m Sweet potato
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that the highest yield of soybean {2808 kg / ha) was obtained from 
sole crop. The yield was reduced by 39 to 49 % when grown in 
association with sweet potato. The yield reduction decreased with 
the delay in. planting of sweet potato. But the differences in 
soybean yield, under intercropping with sweet potato planted at 
different dates, were not significant.

Maize t The grain yield of maize (Table 4.30) was reduced 
by 21 % due to Intercropping with sweet potato under simultaneous 
planting, as compared to sole crop yield of maize (4188 kg / ha). 
Sweet potato crop, planted at 45 or 90 days after maize sowing, 
offered no competition. Thus the maize yields with relay planted 
sweet potato, were statistically at par with the sole crop yield.

Pigeonpea * the grain yield of pigeonpea (Table 4,30) 
decreased by 49 and 29 %, respectively, due to intercropping with 
sweet potato planted simultaneously and at 45 days after sowing of 
pigeonpea, as compared to the sole crop yield of pigeonpea (1050 
kg / ha). When sweet potato was planted at 90 days after sowing 
of pigeonpea, the grain yield of pigeonpea was at par with sole 
crop yield.

Sweet potato t The tuber yield of sweet potato,presented 
in Table 4,30,indicated that under simultaneous planting tuber 
production increased by 8 and 24 %, respectively, due to inter
cropping with soybean and maize over the yield of sole crop (227 
q / ha). The increase in tube! yield with soybean was, however, not 
significant. The tuber production, on the other hand, was reduced 
by 61 % when intercropped with pigeonpea.
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Table 4.30 Grain yield of soybean, maize and plgeonpea (kg / ha) and 
tuber yield of sweet potato (q / ha) * Experiment number 
2a (1978 - 79)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Sole soybean 2808
Sole maize 4188
Sole plgeonpea 1050

Sweet potato planted at 0 DAS
Sole sweet potato 227,1
Soybean / sweet potato 1417 244.2
Maize / sweet potato 3283 280.8
Plgeonpea / sweet potato 533 88.8

Sweet potato planted at 45 DAS
Sole sweet potato 207.5
Soybean / sweet potato 1658 160.0
Maize / sweet potato 3950 237.9
Plgeonpea / sweet potato 747 66.3

Sweet potato planted at 90 DAS
Sole sweet potato 132.1
Soybean / sweet potato 1713 117.9
Maize / sweet potato 4250 170,8

Plgeonpea / sweet potato 1121 35,4

S, Em + 101.7 166.7 36.7 13.97

C. D. at 5 % 325.0 533.3 116.7 40.22

Cropping with sweet potato
Sole sweet potato 188.9
Soybean / sweet potato 174.0

Maize / sweet potato 229.9

Plgeonpea / sweet potato 63.5

S. Em + 8.07

C. D. at 5 % 23.22

Timing of planting of sweet potato
0 DAS 210.2

45 DAS 167.9

90 DAS 114.1
*

S, Em + 6.98

C, D. at 5 % 20.10

C, V. 10.7 8.5 8.6 17,0
DAS * Days aftersowing of grain crops
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When sweet potato was relay planted with soybean and maize* 
the tuber yields were similar to the sole crops planted cm respective 
dates. However* the relay planted sweet potato crop produced more 
of tubers when It was grown with maize than with soybean ? or In 
other words maize competed with sweet potato less adversely than 
soybean. The adverse effect of plgeonpea on relay planted sweet 
potato was very severe and the reductions In tuber yield as against 
the respective sole crops* were 68 and 73 % when sweet potato was 
planted at 45 and 90 days after sowing of plgeonpea# respectively.

The mean tuber yields under different croppings Indicated 
that the Increase In tuber production (22 %) under maize / sweet 
potato Intercropping was appreciable. On the other hand* 
plgeonpea / sweet potato Intercropping reduced the tuber produc
tion severely (66 %) as compared to the sole crop yield. The 
tuber production decreased significantly with the successive 
delay In planting. The reductions were 20 and 46 %, respectively* 
at the second and third dates of planting of sweet potato* over 
the yield obtained under simultaneous planting.

4.2.3.2 Experiment number 2b (1979 - 80)

Soybean * As compared to the sole crop yield (2963 kg / ha)# 
the grain yield of soybean was reduced by 38 to 68 % due to competi
tion with sweet potato (Table 4,31). The reduction In yield was 
more vhen local variety of sweet potato was Intercropped and two 
crops were planted simultaneously (68 %), The adverse effect of 
competition was less severe (38 %) when soybean competed with the 
high-yielding variety (H-268) of sweet potato* planted at 45 days
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Table 4.31 Grain yield of soybean/ maize and pigeonpea (leg / ha) 
and tuber yield of sweet potato (q / ha) t Experiment 
number 2b (1979 - 80)

Treatment Soy- Maize Pigeon Sweet 
bean -pea potato

Sole soybean 2963
Sole maize 4729
Sole pigeonpea 1261

Sweet potato planted at o DAS
Sole SPX 328.1
Soybean / SP1 1354 358.1
Maize / SP% 3008 410.0
Pigeonpea / SP^ 1058 76.9

Sweet potato planted at 45 DAS
Sola SP1 264.4
Soybean / SP^ 1833 245.2
Maize / sp^ 4315 294.2
Pigeonpea / SP^ 1350 14.4

Sweet potato planted at 0 DAS
Sole SP2 174.6
Soybean / S?2 958 227 .5
Maize / SP2 2361 240.0
Pigeonpea / Sp2 792 22.9

Sweet potato planted at 45 DAS
Sole SPj 97.9
Soybean / SP2 1313 95.6
Maize / SP2 3957 133.3
Pigeonpea / SP2 1157 5.6

S, Em + 109.2 131.7 59.2 16.12
C, D. at 5 % 336.7 405.8 182.5 45.94
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Table 4.31 (continued)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Sweet potato variety
SP^ * cv, H-268 1594 3662 1204 248.9
SP2 m cv. Local 1136 3158 974 124.7

S, Em + 77.5 93.3 41.7 5.70
C. D. at 5 % 239.2 287.5 128.3 16.25

Cropping with sweet potato
Sole sweet potato 216,3
Soybean / sweet potato - 231.6
Maize / sweet potato 269.4
Pigeonpea / sweet potato 30.0

S. Em + 8.06
C, D. at 5 % 22,97

Timing of planting of sweet potato
0 DAS 1157 2684 925 229.8
45 DAS 1573 4136 1253 143.8

S, Em +
mm

77.5 93.3 41.7 5.70
C. D. at 5 X 239.2 287.5 128.3 16.25

C. V. 13,0 7.2 10.5 17.3

DAS ■ Days after sowing of grain crops
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later than soybean. The local variety of sweet potato had a 
vlny growth habit and tended to climb over the adjacent rows of 
the component soybean crop. Soybean crop was more adversely 
affected by the local variety of sweet potato than with cv, H-268, 
The reduction in grain yield was 29 % more, when soybean was grown 
with local variety, than with high-yielding variety (H-268) of 
sweet potato. A delay of 45 days in planting of sweet potato 
increased the intercrop yield of soybean by 36 %,

Maize t The grain yield of maize was also reduced when 
grown in association with sweet potato (Table 4.31). The minimum 
competition (only 8 % reduction) was offered to maize crop, when 
it competed with sweet potato, cv. H-268. planted at 45 days after 
sowing of maize. Maximum maize grain yield reduction (50 %) was 
obtained when it was grown with the local variety of sweet potato 
under simultaneous planting.

The main effect of the variety of sweet potato on the 
maize grain yield was significant (Table 4.31). The maize crop 
was affected more when it grew with local variety (14 % reduction) 
than with cv. H-268, A delay of 45 days in planting of sweet 
potato caused 54 % increase in intercrop yield of maize over the 
yield (2684 kg / ha) obtained from simultaneous planting.

Pigeonpea t Pigeonpea was less affected due to inter
cropping with sweet potato'(Table 4.31). Maximum reduction (37 %) 
in grain yield of pigeonpea was recorded when it was grown In 
combination with local variety of sweet potato, planted simulta
neously. as compared to the sole crop yield (1261 kg / ha) of
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pigeonpea* When pigeonpaa was grown with relay planted sweet 
potato# the yields o£ pigeonpea were at par with the sole crop 
yield.

Local variety of sweet potato caused 19 X reduction in 
pigeonpea yield as compared to the yield recorded with cv, H-268. 
Pigeonpea yield was more (36 X) under relay planted sweet potato 
than under simultaneous planting.

Sweet potato t The trend of variations in tuber production 
under different intercropping systems (Table 4.31) was similar to 
that observed in Experiment number la (1978 - 79). Under simul
taneous planting# the soybean / sweet potato intercropping produced 
9 and 30 X higher tuber yield# respectively#with cv. h-268 and 
local variety of sweet potato# than under sole cropping of sweet 
potato. The increase in tuber production was 24 and 38 X# 
respectively#with cv. H-268 and local variety under maize / sweet 
potato intercropping# as compared to the respective sole crop 
yields.

Local variety produced 50 X lesser tuber yield than 
cv. H-268. A delay of 45 days in planting of sweet potato reduced 
the tuber yield by 37 X (Table 4.31). Under soybean / sweet potato 
intercropping tuber production was at par with the yields of sole 
crop of sweet potato. Under maize / sweat potato intercropping# 
tuber production was significantly more than those recorded under 
other intercroppings or sole croppings. Tuber production was 
drastically reduced (86 X) when sweet potato was Intercropped with 
pigeonpea*
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Two varieties of sweet potato interacted differently under 
different croppings and the interaction was statistically signi
ficant (Table 4.32). Although cv, H-268 yielded more than the 
local variety in most of the cases, yet in pigeonpea / sweet potato 
intercropping cv. H-268 failed to yield higher than the local 
variety.

Table 4.32 interaction effect of sweet potato varieties and their 
different croppings on tuber production (q / ha) *
Experiment number 2b (1979 - 80)

Cropping Variety
H-268 Local

Sole sweet potato 296.3 136.3
Soybean / sweet potato 301.7 161.6
Maize / sweet potato 352.1 186.7
Pigeonpea ✓ sweet potato 45.6 14.3

S. Em ♦ 11.40
C, D. at 5 X 32.50

The interaction effect of different croppingswith sweet 
potato and their timings of planting was significant (Table 4.33).

Table 4,33 interaction effect of different croppings with sweet
potato and their timings of planting on tuber production 
(q / ha) * Experiment number 2b (1979 - 80)

cropping Timing of planting
0 DAS 45 DAS

Sole sweet potato 251.4 181.2
Soybean / sweet potato 292.8 170.4
Maize / sweet pogato 325.0 213.8
Pigeonpea / sweet potato 50.0 10. 0

s, Em + 11.40
C. D. at 5 X 32.50
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Under soybean / sweet potato Intercropping# tuber production was 
more than under sole cropping, when both crops were planted 
simultaneously? but when sweet potato was planted at 45 days after 
sowing of soybean# the yields were at par. Tuber production in 
maize / sweet potato intercropping as compared to in sole cropping 
was much higher under simultaneous planting than under relay 
planting.

4.2.3.3 Experiment number 2c (1980 - 81)

Soybean * The trend of variations in soybean grain yield 
under different cropping situations (Table 4.34). was very similar 
to those observed in the earlier experiments. Due to competition 
withe sweet potato# soybean yield was reduced by 63 to 65 % and 
42 to 46 % # respectively#under simultaneous and relay planting of 
sweet potato# as compared to the yields (2577 kg / ha) recorded under 
sole cropping. Two varieties of sweet potato did not differ signi
ficantly in affecting the production of soybean grain yield# when 
grown in association with soybean. A delay of 90 days in planting 
of sweet potato offered minimum competition to soybean# and the 
intercrop yield of soybean was 54 % more than that was obtained 
under simultaneous planting.

Maize » The maize grain yield# when planted simultanecusly 
with sweet potato# was significantly reduced (11 % with cv. H-268#
26 % with cv, Pusa Safed) as compared to the yields recorded under 
sole cropping. The maize grain yields with relay planted sweet 
potato were at par with the yields obtained under sole cropping 
(Table 4.34).
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114.2
351.7

Sweet potato planted at 90 DAS 
Sole SP2
Soybean / SP2 1379
Maize / SP2 
Plgeonpea / S?2

209.4
201.7

4396 273.5
1536 14.0

155.0 49.2 24.18
477.5 151.7 68.94

Table 4.34 Grain yield of soybean, maize and plgeonpea Ocg / ha) 
and tuber yield of sweet potato (q/ ha) * Experiment 
number 2c (1980 - 81)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Sole soybean 2577
Sole maize 4248
Sole plgeonpea 1423

Sweet potato planted at 0 DAS
Sole SPj^ 329.0
Soybean / SP^ 948 356,0
Maize / spx 37 65 398.1
Plgeonpea / SPA 1079 103,5

Sweet potato planted at 90 DAS
Sole SP^ 169.6
Soybean $ SP^ 1479 158.1
Maize / SP^ 4683 224.2
Plgeonpea / SP^ 1644 5.8

Sweet potato planted at 0 DAS
Sole S?2 421.0
Soybean / S?2 907 447.9
Maize / SP2 3132 464.8
Plgeonpea / SP_ 1012 131.3

p p » i +
 

ft ui *

to
n »
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Table 4,34 (continued)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Sweet potato variety
SP^ * cv, H-268 1213 4224 1362 218.1
SP2 m cv, Pusa Safed 1143 3763 1274 270.4

S. Em +
mm

80,8 110.0 35.0 8.55
C. D, at 5 % NS 339.2 NS 24,37

Cropping with sweet potato
Sole sweet potato 282,2
Soybean / sweet potato 290.9
Maize / sweet potato 340.2
Plgeonpea / sweet potato 63.7

3, Em + 12.09

C, D, at 5 % 34.47

Timing of planting of sweet potato
0 DAS 928 3448 1046 331.5

90 DAS 1429 4540 1590 157.0

S, Em + 80.8 110.0 35.0 8.55

C. D. at 5 % 249.2 339.2 107.5 24,37

o •

* < • 15.7 7.7 7.4 19.8

DA3 » Days after sowing of grain crops, NS « Not significant
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The reduction in grain yield was more# when Intercropped 
with cv, Pusa Safed than with ,■* H-268 variety o£ sweet potato.
A delay (90 days) in planting of sweet potato increased the maiae 
yield appreciably over that under simultaneous planting (Table 
4.34).

Pigeonpea t Under simultaneous planting the reduction In 
pigeonpea yield was 24 to 29 % (Table 4,34), whereas, when sweet 
potato was planted at 90 days after sowing of pigeonpea there was 
8 to 16 % increase in pigeonpea yields. The pigeonpea yield, when 
intercropped with late planted cv. Pusa Safed. was not significantly 
superior to that under sole cropping.

Sweet potato t The trend of variation in tuber production, 
due to different cropping systems (Table 4,34)# was similar to 
those observed In earlier experiments. The tuber productions 
increased by 21 % over the sole crop yield of cv, H-268 under 
simultaneous planting of maize and sweet potato! but this difference 
in yield was not apparent when cv. Pusa Safed was used. Tuber 
yields were at par with sole cropping when both the varieties were 
planted simultaneously with soybean. Sweet potato tuber yields 
were reduced appreciably when it was intercropped with pigeonpea. 
more under relay planted condition. On an average.cv. Pusa Safed 
produced higher (24 %) tuber yield than cv. H-268,

Different croppings with sweet potato and their timings of 
planting had significant interaction effect can tuber production 
(Table 4.35). Under maize / sweat potato intercropping.tuber 
production was significantly higher than under soybean / sweet potato
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Intercropping, when sweet potato was planted at 90 days after sowing 

of maize or soybean* But this difference was not apparent when 

both the crops were established simultaneously.

Table 4.35 interaction effect of different croppings with sweet 
potato and their timings of planting on tuber produc
tion (q / ha) * Experiment number 2c (1980 - 81)

Cropping Timing of planting'
0 DAS 90 DAS

Sole sweet potato 375.0 189.5
Soybean / sweet potato 402.0 180,0
Maize / sweet potato 431.5 248.9
Pigeonpea / sweet potato 117.4 10,0

-S, Em + 17 .10
C, D. at 5 % 48.74

DA? • Days after sowing of grain crops

4,2.4 Aggressivity

The mean values of Aggress ivity in respect of sweet potato# 

in combination with soybean or maize or pigeonpea (Agp) have been 

summarised in Table 4.36.

4.2.4,1 Experiment number 2a (1978 - 79)

During 1978 - 79 (Table 4,36) sweet potato was the most 

aggressive (Agp « 1.14)# when it was grown in association with 

soybean under simultaneous planting. Under the same situation of 

planting# it was also fairly aggressive (Agp * 0.91) In combination 

with maize. Sweet potato crop grown in association with soybean
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Table 4.36 Aggresslvity of sweet potato (In combination with soybean

or maize or plgeonpea) s Experiment number 2a# b and c
Treatment 1978-79 1979-80 1980-81

Sweet potato planted at 0 DAS
Soybean / S 1.27 1.43
Maize / SPX 1.23 0.65
Plgeonpea / SP^ -1.21 —0. 89

Sweet potato planted at 45 DAS
Soybean / SP^ 0.26
Maize / SPX -0.03
Plgeonpea / SP^ -2.05

Sweet potato planted at 90 das
Soybean / SP^^ -0.19
Maize / SP^ —0. 84
Plgeonpea / SP^ -2.28

Sweet potato planted at 0 DAS *

Soybean / SP^ 1.14 1.96 1.42
Maize / SP2 0.91 1.75 0.73
Plgeonpea / S?2 -0. 23 -0,99 -0.80

Sweet potato planted at 45 DAS
Soybean / SP2 0. 23 0. 21
Maize / S?2 0.21 -0.15
Plgeonpea / SP2 —0. 84 -1.77

Sweet potato planted at 90 DAS
Soybean / SP2 -0.18 —0.11
Maize / sp2 -0. 53 -0.77
Plgeonpea / S?2 -1.82 -2.09

Sweet potato variety
SP1 m cv, H-268 -0.09 -0.35
SP2 - cv. Local/Pu8a Safed 0.17 -0.27

Cropping with sweet potato
Soybean / sweet potato 0.40 0.92 0.64
Maize / sweet potato 0.20 0.70 -0,06
Plgeonpea / sweet potato -0.97 -1.51 -1.51

Timing of planting of sweet potato
0 DAS 0.60 0,67 0.43
45 DAS -0.13 -0.59
90 DAS -0.84 -1.05
DAS * Days after sowing of grain crops, Sp_ « cv. Local during 1978-79
and 1979-60 and cv, Pu*a Safed during 1980-61
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or maize# was observed less dominant (Asp ranging from 0,21 to 
0,23), when planting was delayed by 45 days. Under all other 
situations of Intercropping# sweet potato was dominated by the 
component crops as Indicated by negative values of Aggressivlty. 
Plgeonpea was always dominant over sweet potato (A_ ranging from”P
>0.23 to -1.82) and the dominance increased with the delay in 
planting of sweet potato.

On an average# sweet potato was aggressive when It was 
Intercropped with soybean and maize* the AggressIvlty value was 
higher with soybean than with maize (Table 4.36). Sweet potato 
was observed to be dominant only under simultaneous planting situa
tion (Agp • 0.60). The dominance of the component crops over sweet 
potato Increased with delay In planting of sweet potato,

4.2.4.2 Experiment number 2b (1979 - 80)

During 1979 - 80 the Aggressivlty values of sweet potato 
(Table 4.36) were to some extent higher than those of Esqperlatent 
number 2a (1978 - 79); but the trend of variation was more or less 
similar to that In the previous year. The mean Aggress ivlty value 
of sweet potato was slightly higher with the local variety than 
with the high yielding variety H-268.

4.2.4.3 Experiment number 2c (1980 - 81)

AggressIvlty values of sweet potato# In combination with 
soybean or maize or plgeonpea during 1980 - 81 under different 
planting situations (Table 4,36) varied In the way similar to that 
was observed In the earlier experiments.
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On an average, both the varieties of sweet potato were
dominated by other grain crops, the values being negative(a. «-0.27»P
to -0,35), In the previous year (1979 - 80) the local variety 
appeared to be slightly more aggressive over the other grain crops 
(Agp • 0,17) as compared to cv, H-268 (* -0,09),

4,2,5 Land Equivalent Ratio

The land Equivalent Ratio (LER) values of each variety of 
sweet potato were calculated on the basis of respective sole crop 
yield of sweet potato, planted at the time of sowing of grain crops,

4,2,5,1 Experiment number 2a (1978 - 79)

Under Intercropping situations the LER values of soybean 
Increased gradually with delay in planting of sweet potato (Table 
4,37), Similar trend of variation was also recorded In respect 
of the LER values of maize and plgeonpea.

The LER value of sweet potato (Table 4,37), under simul
taneously planted maize / sweet potato IntercroppIng, was highest 
(1.24) and was significantly higher than those under other sole 
and intercroppings. The LER values of sweet potato,under soybean / 
sweet potato intercropping, where both the crops were established 
simultaneously (1.08) and under maize / sweet potato intercropping, 
where sweet potato was planted at 45 days after sowing of maize 
(1,05), were comparable with that of sole cropping of sweet potato 
planted at the time of sowing of grain crops. The LER values of 
sweet potato was appreciably reduced when grown in association with 
plgeonpeaI the values decreased with the delay in planting of sweet 
potato.
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Table 4,37 land Equivalent Ratio for soybean, maiae, plgeonpea,
sweet potato and combined yields t Experiment number 2a 
(1978 - 79)

Treatment Soy
bean

Maiae Pigeon
-pea

Sweet
potato

ccno*
ined

Sole soybean 1.00 1.00
Sole maiae 1.00 1.00
Sole plgeonpea 1.00 1.00

Sweet potato planted at 0 DAS
Sole sweet potato 1.00 1.00
Soybean/aweet potato 0.51 1.08 1.59
Maiae/sweet potato 0.79 1.24 2.03
Pigeonpea/sweet potato 0.51 0.39 0.90

Sweet potato planted at 45 DAS
Sole sweet potato 0.92 0.92
Soybean/sweet potato 0.59 0,71 1.30
Maiae/sweet potato 0.95 1.05 2.00
Pigeonpea/sweet potato 0.71 0.29 1.00

Sweet potato planted at 90 DAS
Sole sweet potato 0.58 0.58
Soybean/sweet potato 0.61 0.52 1.13
Maiae/sweet potato 1.02 0.75 1.77
Pigeonpea/sweet potato 1.07 0.16 1.23

S, Em + 0*036 0.040 0.035 0.062 0.054
C. D, at 5 % 0.116 0.127 0.111 0.177 0.154

C. x T.P. NS •*
Cropping with sweet potato <C,)

Sole sweet potato 0.83 0.83
Soybean/sweet potato 0.77 1.34
Maiae/sweet potato 1.01 1.93
Pigeonpea/sweet potato 0.28 1.04

S. Em + 0.036 0.031
C. D, at 5 % 0.102 0.089
Timing of planting of sweet potato (T.P. )

0 DAS 0.93 1.38
45 DAS 0.74 1,30
90 DAS 0.50 1.18

S, Em + 0.031 0.027
C. D. at 5 % 0.089 0.077

DAS ■ Days after sowingof grain crops, nS ■ Not significant#
** ■ Significant at 1 %
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Among the three intercroppings with sweet potato, maize / 
sweet potato recorded maximum LER value of sweet potato (1,01). 
Pigeonpea / sweet potato intercropping# on the other hand# contributed 
the minimum LER value of sweet potato (0.28), the LER values of 
sweet potato decreased with the delay In its planting (table 4,37).

Zt is interesting to note that the l£R values for tine 
combined intercrop yields (table 4,37) recorded 103 and 100 % yield 
advantage in maize / sweet potato intercropping# respectively# 
when sweet potato was planted along with maize and at 45 days after 
maize sowing, the other intercropping systems# which were found to 
be advantageous over sole cropping# were (i) soybean / sweet potato 
intercropping# established simultaneously (1,59) or sweet potato 
planted at 45 days after sowing of soybean (1,30)# (ii) maize / sweet 
potato (1.77) and pigeonpea / sweet potato (1,23) intercroppings # 
when sweet potato was planted at 90 days after sowing of grain crops.

On an average # the effects of different croppings were 
significant on the total LER values (Tfeble 4.37 ), All the three 
intercroppings were observed to be advantageous over sole cropping. 
Greatest advantage of intercropping was recorded with maize / sweet 
potato (1.93)# followed by soybean / sweet potato (1,34) and 
pigeonpea / sweet potato intercroppings (1.04). The total LER values 
were found to decrease with the delay in planting of sweet potato.

The interaction effect of different croppings with sweet 
potato and their timings of planting was significant chi the i£R 
values for the combined yields (Table 4.37). The LER value for 
total yields under pigeonpea / sweet potato intercropping was at par
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with sole croppings/when sweet potato was planted simultaneously 

and at 45 days after sowing of grain crops, but this intercropping 

became superior to sole cropping when sweet potato was planted at 

90 days after sowing of pigeonpea. Pigeonpea / sweet potato 

intercropping was found to be inferior to other intercropping 

under the first and second dates* but under the third date of 

planting of sweet potato it was equal to intercropping of soybean / 

sweet potato.

4.2.5.2 Experiment number 2b (1979 - 80)

The land Equivalent Ratio (LER) values of soybean* maize 

and sweet potato and the combined yields of component crops during 

1979 - 80 (Table 4.38) varied in the way similar to that* as 

recorded in Experiment number 2a. This year*two varieties of sweet 

potato were tried. The USR values of soybean* maize and pigeonpea 

were comparatively higher*while they grew in association with 

cv. H-268 than in association with the local variety of sweet potato. 

The average USR values of the two varieties of sweet potato did not 

differ significantly. The LER values for the combined yields were 

higher* whan the grain crops were grown with cv, H-268 (1*33) than 

with the local variety (1.17) of sweet potato,

4.2.5.3 Experiment number 2c (1980 - 81)

The USR values of soybean* maize* pigeonpea* sweet potato 

and combined intercrop yields (Table 4,39) followed similar trend 

of variation as discussed in the earlier experiments. Another 

high yielding variety of sweet potato* Pusa Safed# replaced the 

local variety* and the USR values of maize with cv. Pusa Safed
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Sweet potato planted at 
Sole SP2 
Soybean / SP^
Maize / S?2 
Figeonpea / SF2

45 DAS
0. 56 0.56

0.44 0.55 0.99
0.84 0.77 1.61

0,92 0.03 0.95

0,037 0.028 0.047 0.139 0.C74
0.114 0.086 0.145 0.396 0.210

Table 4.33 Lend Equivalent Ratio £or soybean* maize* pigeonpea* 
sweet potato and combined yields t Experiment number 
2b (1979 - 80)

Treatment Soy- Maize Pigeon Sweet Comb- 
bean -pea potato ined

Sole soybean 
Sole maize 
Sole pigeonpea

1,00
1.00

1.00

1.00
1.00

1.00

Sweet potato planted at 0 DAS 
Sole SP.

Soybean / SP^ 
Maize / S?1 
Pigeonpea / SP1

0. 46
0,64

0.84

1.00 

1.09 
1.25 
0. 24

1,00
1.35
1.89
1.08

Sweet potato planted at 45 DAS 
Sole SFj^
Soybean / SP^ 0.62
Maize / SP^
Figeonpea / SP^^

0.92
1.07

0.80
0.75
0.90
0.05

0.80
1.37
1.82
1.12

Sweet potato planted at 0 DAS 
Sole SP„
Soybean / SP2 
Maize / s?2 
Figeonpea / SP2

0.32
(0.53 )1.00 

1.30
0.50

0.63
1.38
0.13

1.00
1.62
1.88
0.76

*ine

Ieft

♦
QO
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Table 4*38 (continued)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Comb
ined

Sweet potato variety
SP^ * cv. H-268 0. 54 0.78 0.96 0.76 1.33
SP2 m cv, Local 0.38 0.67 0.77 0.72 1.17

S, Em +
mm

0.026 0.020 0.033 0.049 0.026
C. D. at 5 % 0.081 0.061 0.102 NS 0.074

Cropping with sweet potato
Sole sweet potato 0.84 0.84
Soybean / sweet potato 0.92 1.38
Maize / sweet potato 1.07 1.79
Pigeonpea / sweet potato 0.11 0.97

S, Exn + 0.069 0.037
C. D. at 5 % 0.197 0.105

Timing of planting of sweet potato
0 DAS 0.39 0.57 0.73 0.92 1.35
45 DAS 0. 53 0.88 0.99 0.55 1.15

S, Em + 0.026 0.020 0.033 0.049 0.026
C. D. at 5 % 0.081 0.061 0.102 0.140 0.074

daS « nays after sowing of grain crops, NS ■ Hot significant* 
Figure In parenthesis is the LBR of SP2 as compared to s
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Table 4.39 Land Equivalent Ratio for soybean, maize, plgeonpea# 
sweet potato and combined yields » Experiment number 
2c (1980 - 81)

Treatment tZ^Z
bean

Maize Pigeon
-pea

Sweet
potato

Comb
ined

Sole soybean 1.00 1.00
Sole maize 1.00 1.00
Sole plgeonpea 1.00 1,00

Sweet potato planted at 0 DAS
Sole SP1 1.00 1.00
Soybean / SPX 0.37 1.08 1.45
Maize / SP1 0.89 1.21 2.10
Plgeonpea / SP^^ 0.76 0.32 1,08

Sweet potato planted at 90 DAS
Sole SP^ 0.52 0.52
Soybean / SP^ 0.58 0.48 1.06
Maize / SPX 1.11 0.68 1.79
Plgeonpea / SP^ 1.16 0.02 1.18

Sweet potato planted at 0 DAS
Solo SP2 (1. 28)1.00 1.00
Soybean / SP^ 0.35 1.07 1.42
Maize / SP2 0.74 l.ll 1.85
Plgeonpea / S?2 0.71 0.31 1.02

Sweet potato planted at 90 DAS
Sole SP2 0. 50 0.50
Soybean / S?2 0.54 0.48 1.02
Maize / SP2 1.04 0.65 1.69
Plgeonpea / SP2 1.08 0.03 1.11

S. Em + 0.044 0.037 0.035 0.058 0.063
C. D. at 5 % 0.136 0.112 0.107 0.165 0.179
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Table 4.39 (continued)

Treatment Soy
bean

Maize Pigeon 
-pea

Sweet
potato

Comb
ined

Sweet potato variety
SPX « cv. H-268 0.47 1.00 0.96 0.66 1.27
SP^ « cv. Pusa Safed 0.44 0.89 0.89 0.64 1.20

s. Em + 0.031 0.026 0.025 0.021 0.022
C. D. at 5 % NS 0.080 NS NS 0.062

Cropping with sweet potato
Sole sweet potato 0.75 0.75
Soybean / sweet potato 0.78 1.23
Maize / sweet potato 0.91 1.85
Pigeonpea / sweet potato 0.17 1.10

S. Sri + 0.029 0.032
C. D. at 5 % 0.083 0.091

Timing of planting of sweet potato
0 DAS 0.36 0.81 0.74 0.89 1.36

90 DAS 0. 56 1.07 1.12 0.42 1.11

S, Em + 0.031 0.026 0.025 0.021 0.022
C. D. at 5 % 0.097 0.080 0.076 0.060 0.062

DAS • Days after sowing of grain crops. NS =* Not significant. 
Figure in parenthesis is the UBR of Sp^ as compared to SP^
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In the present experiment#were not so low as was observed In 
Experiment number 2b with the local variety of sweet potato.
The LER values of soybean, plgeonpea and sweet potato did not 
differ due to the differences In the growth habits of the two 
varieties of sweet potato during 1980 -81. The LER values of 
maize differed due to the differences In the sweet potato varieties 
and higher value was obtained with cv, H-268 than with cv. Pusa Safed,

The Interaction effect of different croppings with sweet 
potato and their timings of planting on LER values of sweet potato 
was significant. The results summarised In Table 4.40 Indicated 
that the LER value of sweet potato In soybean / sweet potato inter
cropping was as good as In maize / sweet potato Intercropping under 
simultaneous planting situation. When planting of sweet potato was 
delayed by 90 days, the LER value became significantly lower under 
soybean / sweet potato Intercropping than In maize / sweet potato 
Intercropping.

Table 4.40 interaction effect of different croppings with sweet 
potato and their timings of planting on LER values of 
sweet potato : Experiment number 2c (1980 -81)

Cropping Timing of planting
0 DM5 90 DAS

Sole sweet potato 1.00 0. 51
Soybean / sweet potato 1.07 0.48
Maize / sweet potato 1.16 0.67
Plgeonpea / sweet potato 0.31 0.03

S. Em + 0.041
C. D. at 5 % 0.117

DM3 * Days after sowing of grain crops
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Maximum advantage of intercropping (110 *) was obtained 
when H-268 variety of sweet potato was intercropped with maize 
planted simultaneously (Table 4,39), The same intercropping system 
with cv, Pusa Safed recorded 85 % yield advantage over sole dropping. 
The increases in total UBR values ranged from 42 to 45 %, under 
soybean / sweet potato intercropping over sole cropping,when both 
the crops were planted simultaneously. Pigeonpea / sweet potato 
intercropping failed to produce any advantage under any situation.

Variation in the total LER values (during 1980 - 81) due to 
different croppings and dates of planting of sweet potato followed 
similar trend as mentioned in the earlier experiments. The value 
was comparatively higher with cv, H-268 than with cv. Pusa Safed 
(Table 4.39),

The 1£R values for the combined Intercrop yields differed 
significantly due to the interaction effect of different croppings 
with sweet potato and their timings of planting (Table 4.41).

Table 4.41 interaction effect of different croppings with sweet 
potato and their timings of planting on total LBR 
values t Experiment number 2c (1980 - 81)

Cropping Timing of planting
0 DAS 90 DAS

Sole sweet potato 1.00 o. 51
Soybean / sweet potato 1.43 1.04
Maize / sweet potato 1.97 1.74
Pigeonpea / sweet potato 1.05 1.14

S. Em 4 0,045
C. D. at 5 X 0.128

DAS - Days after sowing of grain crops
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The plgeonpea / sweet potato intercropping did not show much 

advantage over sole cropping of sweet potato# when planted simul

taneously. But this Intercropping showed 63 % yield advantages 

over the respective sole crop of sweet potato when planting of 

sweet potato was delayed.

Summarising the LER values of Experiment number 2 (1978 - 79 

to 1980 - 81)#It Is apparent that the l£R values of soybean# maize 

and plgeonpea under different Intercropping situations Increased 

with the delay In planting of sweet potato. Under the situations 

of relay planting of sweet potato# particularly at 90 days after 

first planting# the values of maize and plgeonpea became equal to 

those of respective sole croppings. The USR value of sweet potato 

was maximum and even appreciably higher than that of sole cropping 

under maize / sweet potato Intercropping# when the two crops were 

planted at a time. Under the situation of simultaneous planting# 

soybean / sweet potato (hlgh-yleldlng varieties) Intercropptlng 

also showed I£R values of sweet potato more than 1.00. The values 

were very low (less than 40 % of sole cropping) under plgeonpea / 

sweet potato Intercropping. The LBR values of sweet potato always 

decreased with the delay In Its planting. Maize / sweet potato 

intercropping proved to be the most advantageous# particularly 

under simultaneous planting situations. Simultaneously established 

soybean / sweet potato intercropping also showed appreciable yield 

advantage. Under relay planting situations also# the Intercroppings 

produced fairly high yield advantages as compared to the respective 

sole croppings of sweet potato. Plgeonpea / sweet potato Inter

cropping was less advantageous than other Intercroppings.
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4.2.6 Competitive Ratio

Competitive Ratio (CR) values o£ the two crops are the 
reciprocals of each other. So. the values of only one crop *i. e,, 
sweet potato have been presented in Table 4,42 and are being 
discussed hereunder.

4.2.64 Experiment number 2a (1978 - 79)

The CR values of sweet potato were highest under soybean / 
sweet potato Intercropping (CR ■ 2,24), when both crop were

®lr

planted at the same time (Table 4,42). The value was significantly 
higher than those under other intercroppings. The second highest 
value (1,59) was obtained in maize / sweet potato intercropping 
under simultaneous establishment. This value (1,59) was not signi
ficantly superior to those of the above two intercroppings when 
sweet potato was planted at 45 days after sowing of the grain crops. 
Under all other situations of intercropping, competitive ability of 
sweet potato was reduced, (CR * less than 1,00} or in other wordsBp
the other component crops became more competitive, Pigeonpea was 
always more competitive under pigeonpea / sweet potato intercroppings. 
Delay in planting of sweet potato caused lowering of CR values of 
sweet potato.

The CR values of sweet potato (1.45) in soybean / sweet 
potato intercropping was significantly higher than those in other 
two intercroppings (Table 4.42). Sweet potato was also more competi
tive (CR _ ■ 1,15) than the component crop under maize / sweetsp
potato Intercropping. In pigeonpea / sweet potato intercropping, 
pigeonpea had much higher competitive ability over sweet potato
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Sweet potato planted at 90 DAS 
Soybean / SP2 
Maize / SP2 
Plgeonpea / SP

0.87
0.74
0.15

0.165
0.482

0.165
0.475

0.92
0.63
0.03

0.243
0.700

Table 4.42 Competitive Ratio o£ sweet potato (In combination with 
soybean or maize or plgeonpea) * Experiment number 
2a# b and c

Treatment 1978-79 1979-80 1980-81

Sweet potato planted at 0 DAS 
Soybean / SP^
Maize / SP1 
Plgeonpea / SP^

2.40 
1.98 
0.28

3.12 
1.37 
0. 44

Sweet potato planted at 45 DAS 
Soybean / SP^
Maize / SP%
Plgeonpea / SP^^

Sweet potato planted at 90 DAS 
Soybean / SP^
Maize / SPj^
Plgeonpea / 3?^,

Sweet potato planted at 0 DAS 
Soybean / S?2 
Maize / SPj 
Plgeonpea / S?2

Sweet potato planted at 45 DAS 
Soybean / SP2 
Maize / SP2 
Plgeonpea / SP,

1.22
0.98
0.05

0.85
0.62
0.02

2* 24 4.13 3.20
1.59 2.83 1.49
0.79 0.21 0.44

1.25 1.26
1.11 0.93
0.42 0.04

a 
w 

• 
3

a>
 i +

ft oi

10

O



Table 4,42 (continued)

Treatment 1978-79 1979-80 1980-81

Sweet potato variety
SP^ m cv, H—268 1.15 1.07
s?2 « cv, Local/Pusa Safed 1.57 1.12

S, Em + 0.067 0.099
C. D. at 5 96 0.193 NS

Cropping with sweet potato
Soybean / sweet potato 1.45 2. 25 2.02
Ma ize / sweet potato 1.15 1.68 1.03
Plgeonpea / sweet potato 0.45 0.14 0.23

S, Em +
mm

0.095 0.083 0.121
C. D, at 5 % 0. 277 0. 239 0.348

Timing of planting of sweet potato
0 DAS 1.54 1.97 1.68

45 DAS 0.93 0.75
90 DAS 0.58 0.51

S, Em j- 0.095 0.067 0.099
C. D. at 5 % 0. 277 0.193 0.285

DAS » Days after sowing of grain crops, NS « Not significant,
SPj * cv. Local during 1978-79 and 1979-80 and cv. Pusa Safed during 
1980-81
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(CR » 0,45), Delay in planting reduced Competitive Ratio values 
of sweet potato and so the competitive ability of the component 
crops increased with delay in planting of sweet potato.

4,2,6.2 Experiment number 2b (1979 - 80)

Sweet potato was more competitive than soybean under both 
simultaneous and relay planting situations (Table 4.42). The 
degree of competitive ability was much higher under simultaneous 
planting situation (CR • 2.40 for cv. H-268 and 4.13 for local 
variety) than where sweet potato was planted late. Sweet potato was 
also recorded to be more competitive than maize when they were 
established simultaneously, the CR values of sweet potato being 
higher (2.83) with local variety than with cv, H-268 (1.98). The 
competitive ability of pigeonpea was much higher than that of sweet 
potato, as the CR values of sweet potato varied from 0.04 to 0.28 
under pigeonpea / sweet potato intercroppings. The values decreased 
with the delay in planting of sweet potato under all intercropp ings. 
The variation in the CR values of sweet potato due to different 
croppings and dates of planting of sweet potato showed similar 
trend. as has been discussed previously.

Varieties of sweet potato and their different croppings had
Otsignificant interaction effect on the CR values,sweet potato 

(Table 4.43). The CR values of sweet potato under soybean / sweet 
potato and maize / sweet potato intercroppings had no difference 
when H-268 variety of sweet potato was used whereas. the value was 
much higher with soybean as component crop than with malae. when 
local variety of sweet potato was used.
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Table 4,43 Interaction effect of sweet potato varieties «nd
their different croppings on CR values of sweet potato t 
Experiment number 2b (1979 - 80)

Cropping
H-268

Variety
Local

Soybean / sweet potato 1.81 2.69
Maize / sweet potato 1,48 1.88
Pigeonpea / sweet potato

S. Em 4
C. D. at 5 *

0.16
0.117
0.337

0.12

The interaction effect of varieties of sweet potato and 
their timings of planting was also significant cm the CR values of 
sweet potato (Table 4,44), The degree of competitive ability of 
the local variety of sweet potato was found to be much higher than 
that of cv. H—268 under simultaneous planting situation/but when 
sweet potato was planted at 45 days after sowing of the grain crops# 
both the varieties had CR values less than 1,00 and were at par in 
this respect.

Table 4.44 interaction effect of sweet potato varieties and their 
timings of planting on CR values of sweet potato t 
Experiment number 2b (1979 - 80)

Timing of planting Variety
H-268 Local

0 DAS 1.56 2.39
45 DAS 0.75 0.74

S. Em 4 0.095
C. D. at 5 % 0.273

da3 * Days after sowing of grain crops
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The CR values of sweet potato differed significantly due 

to the interaction effect of different croppings and timings of 

planting of sweet potato {Tfeble 4,45), When sweet potato was 

planted along with component crops, competitive ratio values were 

higher In soybean / sweet potato Intercropping than under maize / 

sweet potato Intercropping. But when the planting of sweet potato 

was delayed by 45 days, there was appreciable reduction In CR 

values and the differences between the Intercroppings of sweet 

potato with maize and soybean were not significant.

Table 4.45 Interaction effect of different croppings with sweet 
potato and their timings of planting on CR values of 
sweet potato t Experiment number 2b <1979 - 80)

Cropping Timing of planting
0 DAS 45 DAS

Soybean / sweet potato 3.26 1.24
Maize / sweet potato 2.41 0.95
Plgeonpea / sweet potato 0.25 0.04

S. Em + 0. 117
C. D. at 5 % 0. 337

DAS ■ Days after sowing of grain crops

4.2.6.3 Experiment number 2c <1980 - 81)

The CR values of sweet potato during 1980 - 81 (Table 

4.42) varied In the way, similar to those recorded in the earlier 

experiments. Local variety of sweet potato was replaced by a 

high-yielding cv. Pusa Safed. The CR values of cv. H-268 and 

Pusa Safed did not differ significantly.
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The interaction effect of different croppings with sweet
potato and their timings of planting on the CR values of sweet
potato was significant (Table 4.46). The competitive ability of
sweet potato was much higher# when intercropped with soybean
(CR m 3,16) than with maize (CR * 1,43) under the situation »p sp
of simultaneous planting. When sweet potato was planted at 90 
days after sowing of grain crops# sweet potato appeared to be 
no more competitive (CR less than 1,00) over the component 
crops and the CR values of sweet potato with soybean and maize 
did not differ significantly.

Table 4,46 Interaction effect of different croppings with sweet 
potato and their timings of planting on CR values of 
sweet potato t Experiment number 2c (1980 - 81)

Cropping Timing of planting
o Digs 90 DAS

Soybean / sweet potato 3.16 0,88
Maize / sweet potato 1.43 0.62
Plgeonpea / sweet potato 0.44 0,03

S, Em + 0.172
C. D. at 5 % 0.495

DAS « Days after sowing of grain crops

Thus, it was observed that the CR values of sweet potato 
were maximum with soybean# followed by maize,as component crop, under 
simultaneous establishment. Plgeonpea was much more competitive than 
sweet potato. Delay in planting of sweet potato reduced the tuber 
yield, favoured the grain crops and ultimately reduced the CR values 
of sweet potato.



S. DISCUSSION

Sweet potato Is an important food crop of multifarious 
uses. The roots as well as the vines are used both as human as 
well as cattle feed. Its yield potential is very high, it is 
drought tolerant and can grow very well in alluvial soil, with 
the productivity depending upon inherent soil fertility and 
fertilizer applied to the crop. One of the drawbacks of this 
crop is that it is of longer duration than that of many other 
high-yielding cereal and grain legume crops. In the present 
work.an effort has been made to analyse the growth and yield of 
the component crops, when it is grown in association with other 
cereal and grain legume crops as compared to their growth as sole 
crops, in one series of the experiments, soybean was intercropped 
with sweet potato under different spatial arrangements and relayed 
plantings of sweet potato. In another series of the experiments, 
the productivity was analysed when two tall (maize and pigeonpea) 
and one semi-dwarf (soybean) crops were intercropped with sweet 
potato.

Sweet potato is usually planted in the mid or late rainy 
season (from July onwards), when planted in mid-July, it took 
about 150 days to attain its maximum leaf weight (Fig. 5.1. 5.2) 
and the crop started initiating root tubers at about 110 days 
after planting. The main period of tuber bulking was from 
November to February and the crop was harvested during February.
Mien planted by the end of August, the growth of stem was reduced, 
the maximum amount of leaf growth was attained at 150 days after 
planting and the tuber initiation took place nearly at the same time
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of the earlier planted crop, i.e., about 80 days after planting*
When the crop was planted in the middle of October* the growth 
of both the stem and leaf of sweet potato was reduced* and the 
initiation of tubers commenced late* i.e. * about 90 days after 
planting and the bulking was low as compared to that of the 
earlier planted crops.

Hi is provided adequate scope for the development of the 
companion crops like soybean cv. Bragg (which took 110 - 115 days 
to mature) and maize cv. Diara Composite (which took 95 days to 
mature). Hie other experimental crop* pigeonpea cv, *3-8 (harvested 
at 220 to 240 days after sowing) was of long duration* similar to 
that of sweet potato (200 days when planted in middle of July).

5.1 Dry matter accumulation in different crops and light inter
ception by sweet potato under different cropping systems

Hie dry matter accumulations under different cropping 
systems have earlier been presented and partly discussed in the 
chapter on 'Results'. Xn the experiment on intercropping of 
soybean with sweet potato under different spatial arrangements * 
the main features * as depicted in Fig. 5.1* were as follows t

(i) Hie growth of leaf, stem and tuber of sweet potato* 
under the intercropping system of 1 < 1 alternate rows (60 cm apart) 
of soybean and sweet potato* was as good as that of the sole crop 
of sweet potato (60 cm x 30 cm), when planted in the middle of 
July, Both the crops intercepted* more or less* similar amount 
of light.
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(11) when sweet potato utilised the resources in between 
the two rows of soybean spaced at 120, 90, 80 and 60 cm (In 1 i 1, 
2 * 2, 2 t 1 and 1 < 1 soybean / sweet potato rows at 60, 30, 40 
and 30 cm apart, respectively}, there were increasing levels of 
reduction in leaf, stem and tuber growth in sweet potato. When 
soybean and sweet potato were grown in alternate rows 30 cm apart, 
the light Interception by sweet potato canopy was appreciably 
reduced.

(iii) later plantings of sweet potato in the established 
stand of soybean reduced the growth of sweet potato. Under the 
intercropping of soybean with relay planted sweet potato at 1 t 1 
alternate rows (60 cm apart), sweet potato recorded lesser growth 
than under the sole crop to the contrary of the cropping system, 
when both were established simultaneously.

In the experiment cm the intercropping of soybean, maize 
and pigeonpea with sweet potato (Pig. 5,2), the salient features 
were as follows *

(!) Under the Intercropping system of maize with sweet 
potato, the growth of the leaf, stem and tuber of sweet potato was 
slightly better than that recorded under sole cropping systems.
The pigeonpea, which matured late, reduced drastically the growth 
of sweet potato. The light interception by the sole crop of 
sweet potato was very similar to that intercepted by sweet potato 
under the maize / sweet potato and soybean / sweet potato inter
cropping systems, particularly at the later stages of growth of 
sweet potato.
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(11) Late planting of sweet potato reduced Its growth 

appreciably and favoured the growth of the component crops.

5.2 Productivity of sweet potato, soybean, maize and plgeonpea

In the experiment on Intercropping of sweet potato and 

soybean, the sweet potato yields. In the intercropping arrangement 

of 1 i 1 ratio of alternate rows 60 cm apart under simultaneous 

planting.were as good as the yields under sole cropping of sweet 

potato. Under this Intercropping system, soybean yields were 

reduced by 46 to 56 % as compared to that In the sole cropping, 

mainly because of the fact that the plant population of soybean 

was 62 % less under this cropping system as compared to that of 

sole crop. The soybean yields, ranging from 937 to 1450 kg / ha 

In different years, were the added advantages over the yield of 

sweet potato, which were as good as those recorded under the 

sole cropping of sweet potato. This was further confirmed In the 

second experiment.where the added advantage of soybean yield ranged 

from 907 to 1417 kg / ha. On the other hand, simultaneously 

established soybean / sweet potato (cv. H-268) intercroppings 

under 1 » 1 alternate rows 30 cm apart. 28 s ISP and 2 t 2 

alternate paired rows arrangements, produced 149 to 255, 165 to 

232 and 221 to 273 q / ha of tuber, respectively, and 1561 to 

1979 kg / ha of soybean grain yields. Prom the available litera

ture no Information could be available cm the intercropping of 

soybean with sweet potato; but a number of workers have reported 

of reduction In soybean yield due to intercropping with other 

crops like maize (Reddy and ChatterJee. 1976a; Galal et al. , 1980;
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Mohta and Da# 1980)# pigeonpea (Saxana at gl. # 1977)# sorghum 
ffleddy and Chatterjae# 1974j Mohta and oe# 1980}# wheat and oat 
(Chan et ai* # 1980) and sugarcane (Chandra# 1978).

In the second experiment# intercropping of maize with sweet 
potato# both planted in mid-July# recorded the yield of sweet potato# 
10 to 38 % more than that recorded under sola cropping (323 to 421 
q / ha). Quite possible that the available resources (light# 
moisture and nutrients# particularly) could be better utilized by ^ 
sweet potato under maize / sweet potato intercropping than in the 
sole crapping of sweet potato. Maize yield (3008 to 3765 leg / ha) 
under this intercropping system ranged from 64 to 89 % of the sole 
crop yield of maize and this was an additional advantage over the 
equivalent or slightly higher yields of sweet potato (cv, H-268 
and Pusa Safed) recorded under sole cropping. When sweet potato 
was planted in between the rows of maize (120 cm apart) at 45 days 
after sowing of maize, there was slight reduction (8 %) in maize 
yield and the sweet potato yield was 90 % of the sole crop. Ah laws t 
and Samlal (1979) and Akhanda (1979) reported that maize yields 
were not affected due to Intercropping with sweet potato# but tuber 
yields were reduced. In the present investigation# short duration 
(95 days) maize cv, Dlara Composite under wider (120 cm) row spacing ^ 

did not affect sweet potato yield.

Jn the intercroppings of soybean / sweet potato and maize / 
sweet potato (in 1 * 1 alternate rows 60 cm apart)# the availability 
of light at the top of the sweet potato canopy was as good as that 
under sole crop of sweet potato (Table 5,1) from 97 and 120 days 
after sowing of maize / sweet potato and soybean / sweet potato
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Intercroppings, respectively (maize and soybean were harvested at 
95 and 110 - 115 days after sowing, respectively). Golllfer (1980) 
reported that the tuber yield was positively correlated with the 
mean solar radiation receipts during the period from 1 to 3 months 
before harvesting of sweet potato. As recorded by other workers 
(Willey and Oslru, 1972; IRRI, 1974, 1975; KUndu and Chatterjee, 
1982), it was observed in this experiment also (Pig. 5.3) that 
wider were the differences between the maturity of the two companion 
crops lesser were the yield reductions In the sweet potato crop. 
There was close positive correlation between the differences in 
maturity of component crops and the tuber yields of sweet potato 
(r » 0.95 to 0.99). Plgeonpea, because of Its late growth habit 
depressed severely the productivity of sweet potato.

Table 5.1 Percentage of sunlight available on the top of the sweet 
potato canopy under different cropping systems (planted 
simultaneously) s Experiment number 2c (1980 - 81)

Days after planting
76 97 120 148 212 240

Sweet potato cv. H-268
Sole sweet potato 100,0 100.0 100.0 100.0 100.0 100.0
Soybean / sweet potato 86.4 65,5 100.0 100.0 100.0 100.0
Maize / sweet potato 65.8 100.0 100.0 100.0 100,0 100.0
Plgeonpea / sweet potato 70.4 22.4 12.9 10,8 12.3 31.3

Sweet potato cv. Pusai Safed
Sole sweet potato 100.0 100.0 100.0 100.0 100.0 100.0
Soybean / sweet potato 84.2 63.6 100,0 100.0 100.0 100,0
Maize / sweet potato 65,7 100.0 100.0 100,0 100.0 100.0
Plgeonpea / sweet potato 68,4 21.0 16.4 9,7 13.2 40.2
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5* 3 Land Equivalent Ratio (LER)

Hie LER values, calculated on the basis of sole crop yields 

sown or planted in July# indicated yield advantages to the tune of 

70 % from soybean / sweet potato intercroppings. The advantages 

were comparatively low (total LER ■» 1,27) with local variety of 

sweet potato having low-yield potentiality. When soybean and sweet 

potato established simultaneously# comparatively high yield advantages 

(total LER values ranging from 1.26 to 1.55} were obtained under 

1 t 1 arrangement (rows 60 cm apart). The other spatial arrangements# 

vis. 2 t 2 alternate paired rows# 2S s ISP and 1 t 1 alternate rows 

30 cm apart also recorded total LER values of 1.20 to 1.70# 1.17 to 

1.62 and 1.06 to 1.61# respectively# and indicated yield advantages 

mainly due to high LER values of soybean. Under relay planting 

situations also# the intercroppings proved to be superior to respective 

sole crops of sweet potato# which yielded low due to late planting.

Under any spatial arrangement of soybean / sweet potato 

intercroppings# delay in planting of sweet potato caused the competi

tion in favour of soybean (Pig. 5.4), Diagonal lines# joining the 

two axes of Fig. 5.4# showed that the yield advantages increased when 

the conpetition tended to go in favour of sweet potato, bill 

alternate rows 60 cm apart arrangement# competition was in favour of 

sweet potato under simultaneous planting and also when planting of 

sweet potato was delayed by 45 days during 1978 - 79. The above 

Intercropping arrangement exhibited 1 s 1 equal competition# when 

sweet potato was planted at 45 days after sowing of soybean during 

1977 - 78 and 1978 - 79, Planting of sweet potato simultaneously 

with soybean# under 2 t 2 alternate paired row arrangement during
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1978 - 79 and 1979 - 80 and under 1*1 row arrangement with 
narrow (30 cm) row spacing during 1978 - 79 also showed 1 * 1 
equal competition, in all other Intercropping sltutatlons, 
competitions were In favour of soybean.

The Intercropping of maize and sweet potato, established 
simultaneously, produced high yield advantages and recorded total 
ISR values of 1.85 to 2.10. Appreciable yield advantages (total 
IBR m 1.61 to 2.00) were also achieved from this Intercropping, 
when sweet potato was planted at 45 days alter sowing of maize.
High yield advantages were similarly reported, when Setarla (100 %) 
and pearl millet (83 %) were Intercropped with plgeonpea, In the 
seml-arld tropics at Hyderabad (ZCRISAT, 1976).

In maize / sweet potato Intercropping, competition was In 
favour of sweet potato. When both were established simultaneously 
(Fig. 5.4), When planting of sweet potato was delayed by 45 days, 
maize and sweet potato showed equal (50 s SO) competition, Planting 
of sweet potato at 90 days after sowing of maize caused competition 
In favour of maize. Early planting of sweet potato, when groan in 
association with soybean or maize, favoured sweet potato crop and 
Increased the IBR values of sweet potato, which in turn increased 
the total IBR values. On the other hand, in plgeonpea / sweet 
potato Intercropping, the competition was always in favour of 
plgeonpea crop, the magnitude Increased with the delay in planting 
of sweet potato. In contrast to the other two Intercroppings, In 
plgeonpea / sweet potato Intercropping the total IBR values increased 
slightly above 1.0 (l.e.,low yield advantage), when competition In 
favour of plgeonpea increased with the delay In planting of sweet 
potato.
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5,4 Conpetitions in intercropping and yield advantages

Changes in the Competitive Ratio (CR) of sweet potato under 

different spatial arrangements in relation to different timings of 

planting of sweet potato/ in the Experiment number 1 (Fig, 5,5), 

indicated that the competitive ability of sweet potato was maximum 

under early planting situation, and decreased with the delay in 

planting. Although the values differed in different years, the 

relative positions of different spatial arrangements in terms of 

competitive ability of the component crops, were, more or less, 

maintained at different intercropping situations. The competitive 

ability of sweet potato crop was maximum under 1 i 1 arrangement 

with rows 60 cm apart and this ability decreased in the order 

2S i ISP (rows 4o cm apart), 2 * 2 alternate paired rows (30 cm 

apart) and 1 t 1 (rows 30 cm apart) arrangements. The competitive 

ability was high in high-yielding variety of sweet potato cv, H-268.

Studies on the relations between yield advantages (i,e«, 

total LBR) and the Competitive Ratios of sweet potato (Table 5,2;

Fig* 5,6) indicated that there was close positive correlation 

between them under different spatial arrangements. Yield advantages 

increased with increase in the CR values of sweet potato under all 

spatial arrangements. Again, the CR values of sweet potato increased 

with early planting of sweet potato. This is an indication, that 

in soybean / sweet potato intercroppings, yield advantages may be 

increased by increasing the competitive ability (l.e., the dominance) 

of sweet potato.
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Table 5,2 Relations between total LER (Y) and Competitive Ratio 
of sweet potato (X) t Experiment number la, b and c

Spatial arrangement
Correlation 
coefficient 
(r) values

Regression equations
Y *

Experimental number la (1977 - 78)
S / SP - 1 * 1 (rows at 30 cm) 0.999 0.785 ♦ 0.649 X

S / SP - 1 * 1 (rows at 60 cm) 0.990 0.721 ♦ 0.398 X

S / SP - 2 i 1 (rows at 4o on) 0.942 0.717 + 0. 502 X

S / SP - 2 i 2 (rows at 30 cm) 0.980 0,820 + 0.768 X

Experiment number lb (1978 - 79)
S / SP - l J 1 (rows at 30 cm) 0.925 0,927 + 0.715 X

s / SP - 1 * 1 (rows at 60 cm) 0.999 0.650 + 0.337 X

s / SP - 2 * 1 (rows at 4o cm) 0.998 0.792 + 0.491 X

s / SP - 2 » 2 (rows at 30 cm) 0.981 0.761 + 0.943 X

Experiment number 1c (1979 - 80)
s / SP - 1 *1 (rows at 30 cm) 0.610 0.991 •f 0.205 X

s / SP - 1 * 1 (rows at 60 cm) 0.999 0.755 0.330 X

s / SP - 2 i 1 (rows at 40 cm) 0.955 0.960 + 0.132 X

S / SP - 2 i 2 (rows at 30 On) 0.991 0.854 + 0,442 X

s m Soybean, SP * Sweet potato

Changes in the CR values of sweet potato under different 

intercroppings in relation to different timings of planting of 

sweet potato, as recorded under Experiment number 2 (Fig. 5.5), 

further confirmed that under simultaneous establishement of two 

crops, sweet potato had maximum competitive ability which decreased 

with the delay in planting. The competitive ability of sweet 

potato was maximum under soybean / sweet potato intercropping ,
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followed by maize / sweet potato and pigeonpea / sweet potato 
Intercroppings. Local variety of sweet potato, due to its more 
viny growth habit, appeared to be more competitive than the high- 
yielding variety cv. H-268, particularly when grown with soybean 
or maize. The two high-yielding varieties behaved, more or less, 
similarly.

Studies on the relations between yield advantages and CR 
values of sweet potato, in Experiment number 2 (Table 5,3; Pig, 
5.6), indicated high positive correlation between them, when 
sweet potato was intercropped with soybean or maize. But there 
was high negative correlation under pigeonpea / sweet potato 
intercropping. It can be perused from Fig. 5.6 that when sweet 
potato was intercropped with soybean or maize, yield advantages

Table 5.3 Relations between total LBR (Y) and Competitive Ratio 
of sweet potato (X) * Experiment number 2a (1978 - 79)

Intercropping
Correlation co-efficient 
(r) value

Regression equation
Y ■

Soybean / sweet potato 0.994 0.873 ♦ 0.319 x
Maize / sweet potato 0.884 1.592 + 0,292 x
Pigeonpea / sweet potato -0.960 1 • 266 — 0.493 x

increased with increasing competitive ability of sweet potato, 
which in turn, increased with early planting of sweet potato.
The situation was quite opposite under pigeonpea / sweet potato 
intercropping and the yield advantage increased slightly when 
the CR values of sweet potato were reduced due to delayed planting.
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Ihe local variety of sweet potato was less efficient than cv. H-268 

in increasing yield advantage# as at a particular CR value of sweet 

potato# during 1979 - 80 (Pig. 5.6)# much higher yield advantage 

was obtained with cv. H-268. Superiority of cv, H-268 over cv. Pusa 

Safed# in this respect# was not so prominent except in maize / sweet 

potato intercropping# during 1980 - 81.

5.5 Monetary advantage in intercropping

Monetary advantages calculated on the basis of LBR values 

indicated that these were mainly affected by sweet potato crop with 

high production potentiality (Table 5.4. 5.5). Monetary advantages 

were comparatively lower with local variety of sweet potato due to 

its lower productivity than the high-yielding varieties. In 

soybean / sweet potato intercroppings (Table 5,4)# highest monetary 

return (Rs, 4,603/- to Rs. 14,124/- per hectare) was obtained# when 

the crops were established simultaneously under 1 t 1 arrangement 

with wider (60 cm) row spacing, The wide range of variability was 

due to the appreciable differences in the productivity of local 

variety as compared to that of high-yielding variety. Intercropping 

arrangement of 1 * 1 alternate rows (30 cm apart) was observed to 

be remunerative (Rs.1,136/- to Rs.9,912/- per hectare)#when sweet 

potato cv. H-268 was grown simultaneously with soybean. Under 

simultaneous planting situation, in other two arrangements (23 t ISP 

and 2 t 2 alternate paired rows) the advantages ranged from 

Rs.1,283/- to Rs,11,534/- per hectare in three years. When sweet 

potato was planted at 45 days after sowing of soybean the monetary 

advantages were reduced. Monetary disadvantages# as indicated by 

the negative values# were recorded in 1 t 1 (30 cm apart rows)
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Table 5.4 Monetary advantage (Rs. / ha) * Experiment number la# b 
and c

Treatment
S

1977-78
SP Total

1978-79
S SP Total

1979-80
S SP Total

sp planted at 0 DAS
Sole SP - - mm - - - - -
S/Sp lil (rows 
at 30 cm)

2696 -3562 - 866 2740 7172 9912 1850 - 714 1136

S/Sp 1 si(rows 
at 60 cm)

430 4173 4603 - 610 14734 14124 - 391 12964 12573

S/Sp 2*1 (rows 
at 40 cm)

1509 2464 3973 2023 9404 11427 - 197 4510 4313

S/SP 2*2(rows 
at 30 cm)

3337 -2054 1283 3092 8442 11534 1366 4727 6093

SP planted at 45 DAS
Sole SP -2456 -2456 -4096 -4096 -4707 -4707

s/sp 1 il(rows 
at 30 cm)

2794 -6126 -3332 3806 - 710 3096 3233 -5697 -2464

s/sp 1 tl(rows 
at 60 cm)

862 562 1424 - 268 4322 4054 589 476 1065

S/SP 2tl(rows 
at 40 cm)

1934 191 2125 1774 3882 5656 972 - 234 738

S/SP 2s2(rows 
at 30 cm)

3128 -5611 -2483 3823 3886 7709 2240 -2793 - 553

SP planted at 90 DAS
Sole SP -8011 -8011 -10918 -10918 -12839 -12839
s/sp 111 (rows 
at 30 cm)

2921 -7000 -4079 27 46 -5329 -2583 2039 -4289 -2250

S/SP 1 il(rows 
at 60 cm)

969 -2250 -1281 266 -4549 -4283 975 -4001 -3026

S/SP 2sl(rows 
at 40 cm)

866 -2268 -1402 1504 -2133 - 629 882 -1183 - 301

S/Sp 2*2(rows 
at 30 cm)

3551 -6309 -2758 2543 -6000 -3457 2242 -5131 -2889

8 . SoySean# Sp•“Sweet potato, DAS - Day* a^ter sowing of soybean
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Table 5.5 Monetary advantage (Rs, / ha) « Experiment number 2a# b 
and c

Treat- 1978-79 1979-80 1980-81
ment S/M/P SP Total S/M/P SP Total S/M/p sp Total

SP planted at O DA/5
Sole SP^ «e - - mm - -
a/spx -471 14539 14068 -1333 14340 13007
w/sp. 1645 18450 20095 5183 17521 22704
P/SPX 1713 -6245 -4532 1477 -4368 -2891

SP planted at 45 DAS
Sole sp1 -4957 -4957
3/SP1 1419 6130 7549
M/SP^ 4925 9805 14730
p/spi 2877 -9702 -6825

SP planted at 90 DAS
Sole SP^ -11741 -11741
3/SPx 816 -495 321
M/SPX 6434 4450 10884
P/SP i 3742 -10488 -6746

SP planted at 0 DAS
Sole SP2 - - - - - mm

s/sp2 111 9834 9945 -2156 10501 8345 -1SS5 17895 - 16340
M/SP2 3013 12570 15583 - 11479 11479 2539 19155 21694
P/SP2 42 -1878 -1836 654 4893 -4239 1197 -6033 -4836

sp planted at 45 DAS
Sole SP2 -1354 -1354 -5770 -5770
s/sp2 1011 3550 4561 -716 652 -64
M/SP2 4678 9347 14025 4005 2506 7511
P/SP2 884 -3598 -2714 2113 —6611 -4498

SP planted at 90 DAS
Sole SP2 -7173 -7173 -15703 -15703
S/SP2 1235 340 1575 409 -631 -222
M/SP2 5417 4270 9687 5706 4735 10441
P/SP 2389 -5646 -3257 3299 -16403 -13104
5 « Soybean# M* rtalze, P « Pigeonpea#Sp, * Sweet potato cv. H-26&#
SP - Sweet potato cv. Local (1978-79 and 1979-80)# cv. Pusa Safed 
(1980-81), DAS « Days after sowing of grain crops
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and 2 * 2 alternate paired rows arrangements, during 1977 - 78 
and 1979 - 80. When sweet potato was planted at 90 days after 
sowing of soybean all the values were negative. However# the 
Intercroppings with relay planted sweet potato# which seemed to 
be disadvantageous as compared to sole crops planted at first 
date# were advantageous over respective sole crops of sweet potato.

Highest monetary advantage (Rs,15,583/- to Rs.20,095/- 
per hectare) was obtained from maize / sweet potato Intercropping 
established, simultaneously (Table 5.5), followed by maize / sweet 
potato, planted at 45 days after sowing of maize (Rs,7,5H/- to 
Rs,14,730/- per hectare), simultaneously established soybean / 
sweet potato (Rs.8,345/- to Rs.16,340/- per hectare) and maize / 
sweet potato planted at 90 days after sowing of maize (Rs.9,687/- 
to Rs.10,884/- per hectare) intercroppings. Pigeonpea / sweet 
potato intercroppings indicated monetary disadvantages. The 
valuation of the sole crop yields of soybean, maize, pigeonpea 
and sweet potato (high-yleldlng varieties) ranged from Rs.8,844/- 
to Rs.11,852/-, RS,10,470/- to Rs, 11,823/-, Rs.4,200/- to Rs,5,692/- 
and Rs,23,687/- to Rs.31,578/- per hectare, respectively In 
different years. Cost of production of the experimental crops 
have been presented In Appendix II.

5.6 Calorie return

In terms of calorie equivalents of grain and tuber yields 
per hectare. Intercropping system of simultaneoisly established 
soybean / sweet potato under 1 i 1 arrangement with wider (60 cm) 
row spacing only recorded higher calorie production (47,04 to
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61.93 million cal / ha over that of sweat potato sole cropping 

(cv. H—268 and Pusa Safed), planted at the time of sowing of 

soybean (Table 5.6# 5.8# 5.9). intercroppings failed to produce 

higher calorie return than sole crop of sweet potato during 

1977 - 78# when local variety of sweet potato was used.

Maize / sweet potato (cv. H-268 and Pusa Safed) inter- 

croppings under simultaneous establishment (Table 5.7# 5.8# 5.9) 

produced maximum calorie (64.41 to 72.07 million cal / ha). 

Intercropping of maize with sweet potato planted at 45 days after 

sowing of maize also produced more calorie than sole crop of 

sweet potato# planted at the time of sowing of grain crops. 

Pigeonpea / sweet potato intercropping was inefficient in this 

respect. The calorie values of the grains / tubers of sole crops 

of soybean# maize# pigeonpea and sweet potato were 6.85 to 9.18# 

14.53 to 16.18# 3.78 to 4,27 and 41.69 to 55,58 million calories 

per hectare# respectively.
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Table 5.6 Calorie production (million cal / ha) * Experiment number 
la* b and c

Treatment 1977-78
S SP Total

1978-79
S SP Total

1979-80
S SP Total

Sole S 8.35 8.35 6.85
Sweet

Sole SP
potato planted

33.28
at 0 DAS
33.28

S/SP 1*1 
Crows at 
30 cm)

6.26 10.23 16.49 5,55

S/SP 1*1 
(rows at 
60 cm)

4.49 24.04 28.53 2.91

S/SP 2*1 
(rows at 
40 cm)

6.76 15.35 22.11 6.14

S/SP 2*2 
(rows at 
30 cm)

6.76 12.81 19.57 5.82

Sweet 
Sole SP

potato planted 
28.93

at 45 
28.93

DAS

S/SP 1*1 
(rows at 
30 cm)

6.32 5.56 11.88 6.38

S/SP 1*1 
(rows at 
60 cm)

4.84 17.49 22.33 3.25

S/SP 2*1 
(rows at 
40 om)

7.08 11.44 18.52 5.98

S/SP 2*2 
(rows at 
30 cm)

6.60 7,15 13.75 6.14

Sweet 
Sole SP

potato planted 
19.47

at 90 
19.47

DAS

S/SP 1*1 
(rows at 
30 cm)

6.46 3.08 9.54 5.55

S/SP 1*1 
(rows at 
60 cm)

4.92 12.54 17.46 3.64

S/SP 2>1 
(rows at 
40 cm)

6.30 6.98 13.28 5.76

S/SP 2*2 
(rows at 
30 cm)

6.95 5.20 12.15 5.37

S. Em ♦ 0.439 1.483 1.572 0.458
C.D.5% 1.265 4.281 4.539 1.304

S.A. X T .P. NS * NS NS

6.85 7.59 7.59

42.38 42.38 41.69 41.69
33.66 39.21 5, 21 19.69 24.90

47.19 50.10 3.48 43.56 47,04

30.55 36.69 4.95 21.73 26.68

36.08 41.90 4.84 29.12 33.96

35.20 35.20 33.14 33.14
19.58 25.96 6.30 10.86 17.16

28.74 31.99 4.26 21.78 26.04

20.93 26.91 5.80 13.14 18.94

28.22 34.36 5.48 15.57 21.05

23.49 23.49 19.26 19.26
11.94 17.49 5.34 13.42 18.76

13.06 16.70 4.52 13.67 18.19

10.01 15.77 5.77 11.66 17.43

10.56 15.93 5.51 11.50 17.01

1.901 1.868 0.333 1.650 1.648
5.488 5.394 0.961 4,764 4.758

** ** NS ** **
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Table 5.6 (continued)

Treatment 1977*78 1978-79 1979-80
s SP Total S SP Total S SP Total

Spatial arrangement of sweet potato (S.a. )
Sole SP 27.23 27.23 33.69 33.69 31.36 31.36
S/SP HI 6.35 
(rows at
30 cm)

6.29 12.64 5.83 21.72 27.55 5,61 14.66 20.27

S/SP 111 4.75
Crows at
60 cm)

18.02 22.77 3.26 29,67 32,93 4.09 26.34 30.43

S/SP 2 il 6.71 
(rows at
40 cm)

11.26 17.97 5,96 20.50 26.46 5.51 15.51 21.02

S/SP 2i2 6.75
(rows at
30 cm)

8.40 15.15 5,78 24,95 30,73 5. 28 18.72 24.00

S. Em + 0.253 0.856 0.907 0.261 1.097 1.078 0.191 0.953 0,951

C.D. 5% 0.728 2.471 2.619 0.754 3.167 3.113 0.553 2.750 2.746

Timing of planting of sweet potato (T.P.)
0 DAS 6.07 19.14 23.99 5.10 37.97 42.05 4.62 31.16 34.85

45 DAS 6.21 14,11 19.08 5.44 26.53 30.88 5.47 18.90 23.27

90 DAS 6.15 9.46 14.38 5.08 13.81 17.87 5.29 13.90 18.13

S. Em + 0.222 0.664 0.703 0.227 0.850 0.835 0.165 0.738 0.737

C.D. 5% m 1.918 2.030 NS 2.455 2.411 0.478 2.131 2.128

S m Soybean# SP « Sweet potato# DAS * Days after sowing of soybean#
NS » Not significant# * and ** • Significant at 5 % and l %, respectively



176
Table 5.7 Calorie production (million cal / ha) i Experiment

number 2a <1978 - 79)

Treatment Soy
bean

Maize Pigeon
-pea

Sweetpotato Total

Sole soybean 8.70 8.70
Sole maize 14.32 14.32
Sole pigeonpea 3.15 3.15

Sweet potato planted at 0 DAS
Sole sweet potato 29.98 29.98
Soybean / sweet potato 4.39 32.23 36,62
Maize / sweet potato 11.23 37,07 48.30
Pigeonpea / sweet potato 1.60 11.72 13.32

Sweet potato planted at 45 DAS
Sole sweet potato 27.39 27.39
Soybean / sweet potato 5.14 21.12 26.26
Maize / sweet potato 13.51 31.41 44,92
Pigeonpea / sweet potato 2. 24 8.74 10.98

Sweet potato planted at 90 DAS
Sole sweet potato 17,44 17.44
Soybean / sweet potato 5.30 15.57 20.87
Maize / sweet potato 14.54 22.55 37.09
Pigeonpea / sweet potato 3.36 4.68 8.04

S. Em + 0.315 0.570 o.uo 1.844 1.721
C. D. at 5 % 1.007 1.824 0.350 5,309 4.969
Cropping with sweet potato

Sole sweet potato 24.93 24.93
Soybean / sweet potato 22.97 27.92
Maize / sweet potato 30.34 43,43
Pigeonpea / sweet potato 8.38 10.78

S« Em 4 1.065 0.994
C. D, at 5 % 3.065 2.870
Timing of planting of sweet potato

0 DAS 27.75 32.05
45 DAS 22,17 27.39
90 DAS 15.06 20.86

S, Em + 0,922 0.860
C. D. at 5 % 2.653 2.483

DAS * Days a£ter sowing of grain crops
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Table 5.8 Calorie production (million cal / ha) t Experiment 
number 2b <1979 - 80)

Treatment bean Maize Pigeon
-pea

Sweet
potato

Total

Sole soybean 9.18 9.18
Sole maize 16.18 16.18
Sole pigeonpea 3.78 3.78

Sweet potato planted at 0 DAS
Sole SPj 43.31 43.31
Soybean / SP^ 4,20 47.27 51,47
Maize / SPX 10.29 54.12 64.41
Pigeonpea / sp^ 3.18 10.15 13.33

Sweet potato planted at 45 DAS
Sole SPX 34.90 34.90
Soybean / SP^ 5.68 32.37 38.05
Maize / sp^ 14.76 38.83 53.59
Pigeonpea / sp^^ 4.05 1.90 5.95

Sweet potato planted at 0 DAS
Sole sp2 23.05 23,05
Soybean / SP2 2.97 30.03 33.00
Maize / SP2 8.07 31.68 39.75
Pigeonpea / SP2 2.38 3.02 5.40

Sweet potato planted at 45 DAS
sole SP2 12.93 12.93
Soybean / SP2 4,07 12.62 16.69
Maize / SP2 13.53 17.60 31.13
Pigeonpea / SP2 3.47 0.74 4.21

S. Bm + 0.338 0.450 0.178 2.127 1.988
C, D. at 5 % 1.043 1.388 0.548 6.064 5.740
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Table 5,8 (continued)

Treatment Soy
bean

Maize Pigeon
-P«»

Sweet
potato

Total

Sweet potato variety
SPX » cv. H—268 4,94 12.52 3.61 32.86 38.12
S?2 m cv. Local 3.52 10.80 2.92 16.46 20.77

S. fit 4 0, 240 0.319 0.125 0.752 0.703
C. D. at 5 96 0.741 0.983 0.385 2.145 2.030

Cropping with sweet potato
Sole sweet potato 28,55 28,55
Soybean / sweet potato 30.57 34.80
Maize / sweet potato 35.56 47,22
Pigeonpea / sweet potato 3.95 7.22

S, Em + 1.064 0.994
C. D, at 5 96 3.033 2.870

Timing of planting of sweet potato
0 DAS 3,58 9.18 2.78 30.33 34.21

45 DAS 4.88 14.14 3.76 18.98 24,68

S. Em + 0. 240 0,319 0.125 0,752 0.703
C, D. at 5 96 0.741 0.983 0.385 2.145 2.030

DAS « Days after sowing of grain crops
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Table 5,9 Calorie production (million cal / ha) * Experiment
number 2c (1980 - 81)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Total

Sole soybean 7.99 7.99
Sole maize 14.53 14.53
Sole pigeonpea 4.27 4,27

Sweet potato planted at 0 DAS
Sole SP^ 43.42 43.42
Soybean / SP^ 2.93 47.00 49.93
Maize / SP^ 12.88 52.55 65.43
Pigeonpea / SP 3.24 13.67 16.91

Sweet potato planted at 90 DAS
Sole Sp^ 22.39 22.39
Soybean / SP^ 4.58 20. 88 25.46
Maize / SP^ 16.02 29.59 45.61
Pigeonpea / SP^ 4.93 0,78 5.71

Sweet potato planted at 0 DAS
Sole SPj 55.58 55.58
Soybean / SP^ 2.80 59.13 61.93
Maize / SPg 10.72 61.35 72.07
Pigeonpea / SP2 3.04 17.33 20.37

Sweet potato planted at 90 DAS
Sole SP^ 27.64 27.64
Soybean / s?2 4.27 26.62 30.89
Maize / S?2 15.03 36.11 51.14
Pigeonpea / SP2 4.61 1.84 6.45

S, Em + 0.354 0. 530 0.148 3.192 2.997
C. D. at 5 % 1.090 1.633 0.455 9.100 8.654
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Table 5.9 (continued)

Treatment Soy
bean

Maize Pigeon
-pea

Sweet
potato

Total

Sweet potato variety
SPj^ « cv. H—268 3.76 14.45 4.09 28,78 34.36
SP2 « cv, Pusa Safed 3.54 12.87 3.82 35.70 40,76

S, Em +
mm

0.250 0,376 0.105 1.129 1.060
C. D, at 5 % NS 1.160 NS 3.218 3.061

Cropping with sweet potato
Sole sweet potato 37.26 37.26
Soybean / sweet potato 38.40 42.05
Maize / sweet potato 44,90 58.56
Pigeonpea / sweet potato 8.40 12,36

S, Em + 1,596 1.498
C. D. at 5 % 4.550 4.325

Timing of planting of sweet potato
0 DAS 2.87 11.79 3.14 43.75 48.20
90 DAS 4.43 15.53 4.77 20.73 26.91

S. Em + 0.250 0.376 0.105 1.129 1.060
C. D, at 5 % 0.772 1.160 0.323 3.218 3.061

DAS * Days after sowing of grain crops, NS « Mot significant



6. FUTURE SCOPE OF WORK

There is further scope of expanding the work on resource 

utilisation under intercroppings of two crops as compared to 

their sole croppings by analysing the photosynthetically active 

radiations (PAR) reaching at different levels of component crop 

canopies, under different geometrical patterns of crop establish

ment. Further# in future some trials need to be undertaken for 

studying the growth and productivity of the intercrops under 

various levels and methods of fertilizer applications. This 

will give some useful scientific informations on the competition 

between two crops for nutrients. Limitation in irrigation neater 

supply is an important constraint in Indian Agriculture. The 

productivity of the promising intercropping systems# evolved in 

this work# need to be looked into under rainfed conditions as 

compared to their productivity under limited and adequate levels 

of irrigation. Under experimental condition all the operations 

were mostly done manually in small plots, a more clear picture 

of its cost of production and feasibility of carrying out many 

cultural operations like weeding# lifting of vines (for reducing 

indiscriminate rootings) and earthing up of maize# can be achieved 

after establishing such Intercroppings in big plots (at least 

1000 sq.m.). weevil is an inportant pest of sweet potato. The 

studies on the effects of intercrops on the weevil damage of 

tubers# under different plant protection measures# will be an 

interesting field of study.



7. SUMMARY AND CONCLUSION

A number of field experiments were conducted to analyte 
the growth and productivity of crops# (1) in one series# on the 
intercropping of sweet potato with soybean under different spatial 
arrangements and timings of planting of sweet potato# and (11) in 
another series, on the intercropping of sweet potato at a fixed 
spatial arrangement# but with crops of different growth habits 
(soybean# maize and pigeonpea) under different timings of planting 
of sweet potato# as compared to their productivity under sole 
croppings# in Randomised Block Design with four replications 
during the years from 1977 - 78 to 1980 - 81,

Blo-mass production per unit area in soybean (cv, Bragg) 
was reduced more (up to 60 %), when intercropped with sweet potato 
under the arrangement of 1 * 1 alternate rows 60 cm apart (both 
the crops established simultaneously)# mainly because of decreased 
plant population, The reduction was less (18 to 32 X) under the 
other three spatial arrangements (2S t ISP, 1 t 1 rows 30 cm apart 
and 2 i 2 alternate paired rows). The soybean growth was not 
affected under the latter three arrangements # when sweet potato 
was interplanted 45 days later than soybean. The growth of maize 
(cv, Diara Conposite) and pigeonpea (cv. AS-8) was reduced# <*ie 
to intercropping (under 1 * 1 alternate rows 60 cm apart) by 
12 to 17 X and 18 to 25 X# respectively, only when grown simulta
neously with sweet potato. When planted in July# the root tubers 
were initiated in early October and leaf growth increased between 
150 and 200 days after planting. Under maize / sweet potato# 
followed by soybean / sweet potato intercroppings (in 1 i l
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alternate rows 60 cm apart arrangement), when both the crops were 
established simultaneously, sweet potato accumulated dry matter 
more efficiently than under sole cropping. Sweet potato canopies 
under those intercroppings Intercepted light, more or less, equal 
to those intercepted under sole cropping, after harvesting (95 
and 115 days after sowing of maize and soybean, respectively) of 
the component crops. When plgeonpea (220 - 240 days duration) 
was Intercropped, availability of light on the sweet potato canopy 
was reduced and hence the growth of sweet potato was drastically 
reduced. It could Intercept only 0 to 5 % solar radiation during 
the major period of growth of plgeonpea. Accumulation of dry 
matter In sweet potato plant was reduced by 20 , 28 and 40 % when 
soybean and sweet potato were simultaneously established under 
2 t 2 alternate paired rows, 2 i 1 and 1 s 1 (rows 30 cm apart) 
spatial arrangements, respectively; the light Interception by 
sweet potato canopies were reduced accordingly. The growth of 
sweet potato was further reduced due to Its late planting.

Yield potentiality of local variety of sweet potato was 
much lower than those of high-yielding varieties (cv. H-268 and 
Pusa safed). Among the four spatial arrangements of soybean / 
sweet potato Intercropping, 1 t 1 alternate rows (60 cm apart) 
arrangement recorded the highest yield. This arrangement, under 
simultaneous planting, produced tuber yields (330 to 448 q / ha 
with high-yielding varieties), similar to those recorded under sole 
croppings. In this Intercropping system, the soybean grain yields 
were reduced by 46 to 65 % , but an added advantage of 907 to 1450 
kg / ha of soybean grain yields could be achieved over sweet potato
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yields* equivalent to the sole crop yields in different years.
On the other hand, simultaneously established soybean / sweet 
potato (cv. H-268) intercroppings, under 1 i 1 alternate rows 
30 cm apart, 2S t ISP and 2 * 2 alternate paired rows arrangements, 
produced 149 to 255, 165 to 232 and 221 to 273 q / ha of tuber, 
respectively, and 1561 to 1979 kg / ha of soybean grain yields.
Under simultaneously planted maize / sweet potato Intercroppings,

to
with plant population of the intercrops equal, that of sole cropping, 
sweet potato gave 398 to 465 q / ha of tuber yields, which was 11 
to 25 % higher than under sole croppings of cv. H-268 and Pusa 
Safed. Maize grain yields to the tune of 3008 to 3765 kg / ha 
(64 to 89 % of sole crop yield of maize) was an additional advantage 
over the equivalent or slightly higher sweet potato yields obtained 
as sole crop. The above intercroppings with relay planted sweet

t

potato were also beneficial over respective sole croppings of 
sweet potato. Sweet potato yields were reduced by 68 to 98 %, 
when pigeonpea was intercropped j the pigeonpea yields were 71 to 
116 % of the sole crop yields, The total productivity of grains 
and tubers under intercroppings increased as the differences in 
the maturity of the two component crops widened,

Aggressivity of sweet potato (high-yielding varieties) 
was maximum in soybean / sweet potato intercropping (A#p * 1*17 to 
1,43), followed by maize / sweet potato intercropping (A_^ • 0,65iP
to 1.23), when the component crops were established simultaneously 
under 1 i 1 arrangement of rows 60 on apart. Sweet potato was 
dominated by the component crop when pigeonpea was intercropped 
(*ap fsnging from -0.80 to -2.28),
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The LER values for the combined yields of soybean (0.35 
to 0.46) and sweet potato (1.05 to 1,11) ranged from 1.42 to 1.55 
in soybean / sweet potato (high-yielding varieties) intercroppings, 
planted simultaneously under 1 * 1 arrangement of rows 60 on 
apart. Zh this intercropping system# competition was in favour 
of sweet potato, other spatial arrangements under simultaneous 
planting also recorded total IER values of 1.16 to 1.70# mainly 
due to high LER values of soybean (0.64 to 0.85), Zhtercrcppings 
of maize with simultaneously established high-yielding varieties 
of sweet potato recorded LER values of maise 0.64 to 0.89 and of 
sweet potato 1.11 to 1.25# and thus produced 85 to lio % yield 
advantages and the competition was in favour of sweet potato.
A delay of 45 days in planting of sweet potato in the maize / 
sweet potato intercropping also recorded yield advantages up to 
82 X, intercropping of maize or soybean with relay planted sweet 
potato also proved to be advantageous# particularly over respective 
sole croppings of sweet potato. In both the maize / sweet potato 
and soybean / sweet potato intercroppings# the yield advantages 
increased when the intercrop competitions were in favour of sweet 
potato under simultaneous planting. Pigeonpea / sweet potato 
intercroppings recorded total IER values of 1,02 to I.18; the 
slight yield advantage was mainly due to high UCR values of 
pigeonpea (0,71 to 1.16),

Among the different spatial arrangements of soybean / sweet
potato (high-yielding varieties) intercroppings, sweet potato was
most competitive (CR ■ 2.29 to 3.20) under 1 * 1 arrangementsp
with rows 60 cm apart# when component crops were established
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simultaneously. Sweet potato was more competitive (CR » 1,37®P
to 1,98) than maize# only under simultaneous establishment. In
pigeonpea / sweet potato intercropping# pigeonpea was always more
competitive over sweet potato (CR „ * 0,02 to 0,44). The CRsp
values of sweet potato decreased with the delay in planting of 
sweet potato. The yield advantages in soybean / sweet potato and 
maize / sweet potato intercroppings# increased with increase in 
the CR values of sweet potato.

Monetary advantages (price of produce only) per hectare 
was maximum under maize / sweet potato Intercropping (ranging 
from Rs,20#095/- to Rs.22#704/-), followed by soybean / sweet 
potato intercropping (from Rs,12#573/- to Rs,16#34o/-)# when high- 
yielding varieties of sweet potato (cv. H-268 and Pusa Safed) 
were established simultaneously with the component crops in 1 s 1 
alternate ratio of rows 60 cm apart. Appreciable monetary advantages 
(Rs,10#441/- to Rs,14,730/-) were obtained from maize / sweet 
potato intercroppings# when sweet potato was relay planted. The 
valuation of the sole crop yields of soybean# maize# pigeonpea 
and sweet potato (high-yielding varieties) ranged from rs.8#844/- 
to Rs, 11,852/-, Rs,l0#470/- to Rs,ll#823/-# Rs.4,200/- to Rs.5#692/- 
and Rs.23#687/- to Rs,31 #578/- per hectare# respectively in 
different years. Other spatial arrangements of soybean / sweet 
potato intercroppings were also remunerative (Rs.l#136/- to 
Rs.9 #404/-) under simultaneous planting situation. Pigeonpea / 
sweet potato Intercroppings# however# recorded monetary disadvantages.

Calorie value of the grain and tuber# produced per hectare 
of land# was highest in maize / sweet potato (ranging from 64.41 to
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72.07 million cal /ha)# followed by soybean / sweet potato inter- 
croppings (47.04 to 61,93 million cal /ha)# when sweet potato 
cv, H-268 or Pusa Safed was planted simultaneously with the 
component crops under 1 t 1 spatial arrangement (rows 60 cm apart). 
The calorie values of the grains or tubers of sole crops of soybean# 
maize# pigeonpea and sweet potato were 6.85 to 9.18# 14,53 to 16.18# 
3,78 to 4.27 and 41.69 to 55,58 million cal / ha# respectively. 
Intercropping of maize with sweet potato# planted 45 days after 
maize was sown, also produced grains and tubers whose calorie values 
were more than that under sols sweet potato crop# planted at the 
time of sowing of grain crops.

Thus# it can be concluded that the long duration (200 days) 
crop of sweet potato# whose productivity in the light soils is very 
high# can profitably be grown in association with short duration 
varieties of soybean and maize in alternate rows (1 i 1) 60 cm 
apart# both crops established simultaneously. This showed not 
only increased productivity but also advantages in land Equivalent 
Ratio, monetary return and calorific values of the produce. 
Appreciable advantages were also achieved from intercropping of 
maize with sweet potato in the same spatial arrangement# when 
sweet potato was interplanted 45 days later than the sowing of 
maize. The available physical resources were better utilised 
under the above mentioned intercroppings than under the sole 
croppings of sweet potato.
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APPENDIX - II 
Cost of production

Particulars
Soybean 
(S) in 
Rs.

Maize (M) 
in Rs,

Pigeon 
-pea in

Rs.

Sweet 
potato 
(SP) 
in Rs.

S/SP
1 * * 1 

(rows at 
60 an) 
in Rs,

H/SP 
111 

(rows at 
60 on) 
in Rs.

1. Land prepara
tion and
layout

510/- 430/- 290/- 290/- 500/- 430/-

2, Fertilizers 
and appli
cation

531/- 723/- 531/- 723/- 635/- 723/-

3. Seeds and 
sowing/ 
planting

570/- 162/- 148/- 610/- 840/- 756/-

4, Plant pro
tection 
including 
watching

397/- 815/- 481/- 443/- 609/- 1043/-

5. Intercul
ture

368/- 528/- 288/- 896/- 936/- 896/-

6* Irrigation 522/- 522/- 522/-

7. Harvesting 
and proce
ssing

714/- 954/- 744/- 1204/- 1278/- 1838/-

8. Miscella- 452/- 504/- 424/- 755/- 818/- 907/-
neous (rent 
on land, 
repairlng 
and depreciation 
and interest 
on capital

Total ex- 3,542/- 4,116/- 2,906/- 5,443/- 6,138/- 7,115/-
penditure

Ploughing and planking # Rs.70/- per hectare per time* Labour day
• RS.8/-I Cart # RS.10/-I Urea, Single super phosphate and Miriate of 
potash • rs.160/-, 60/- and 90/- per quintal, respectively! Watching
# Rs,200/— per month! irrigation (water charge and labour) # rs.174/- 
per time
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