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Abstract

In the current state of agricultural production, practising sole cropping alone is not remarkably lucrative to meet the demands of
a rapidly expanding population and malnutrition, and it is imperative to integrate pulses into the millets production system to
stabilize production. Considering this, a field experiment was conducted at Karunya Institute of Technology and Sciences, Co-
imbatore, during the 2023-2024 rabi season to identify suitable component crop and their row pattern to enhance the productiv-
ity of little millet (ATL 1) under rainfed conditions. It was laid out in randomized block design, with eleven treatments and three
replications. The treatments include little millet intercropping with black gram, green gram, red gram, cowpea and Bengal gram
at 4:1 and 6:1 ratios, along with little millet sole cropping. The results showed that higher plant height (34.2, 127.6 & 133.6 cm)
and DMP (2409, 5463 & 5943 kg ha™') was observed in little millet + black gram (4:1) (T>) at 30, 60 DAS and at harvest stage
which also recorded the maximum grain and straw yield of 1326 and 4109 kg ha™ with a higher microbial population. Little millet +
cowpea (4:1) (Ts) registered lower weed density (8.4, 5.9 & 4.5 m™), dry weight (9.0, 5.9 & 4.5 g m?) and higher weed control efficiency
during all stages. The NPK uptake of the base crop was higher in little millet + black gram (6:1) (T5) (40.8, 5.7 & 33.5 kg ha™).
For intercrops, it was higher in little millet + cowpea (4:1) (Tg) (5.7, 1.6 & 3.6 kg ha™).
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INTRODUCTION and has grown quite extensively in several parts of the

country. It is strongly associated with tribal agriculture

In India, the area of cultivation of minor millets is
around 4.28 lakh ha, with production and productivity of
3.84 lakh tonnes and 18,958 kg ha™. In Tamil Nadu, the
area under minor millets is about 0.15 million hectares
with a production and productivity of 0.18 lakh tonnes
and 1178 kg ha™" (Department of Agriculture & Farmers
Welfare, 2023). Little millet is well known in Tamil Nadu

(Sivagamy et al., 2020). A long-standing technique of
intensive agriculture is intercropping, which has been
used worldwide to increase land productivity sustaina-
bly and naturally. The theory underlying the method is
that different crops have different requirements for
growth, complement one another and utilize resources
more efficiently.
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From the current agricultural perspective, cultivating
millets alone is not very profitable, considering the vari-
ety of customer demands and the continuously expand-
ing population. Therefore, it is imperative that legumes
can be included in millet-based intercropping systems.
Choosing a suitable millet variety is crucial in millet/
legume intercropping because of the quick develop-
ment rate of both crops (Bassi and Dugje, 2016). Minor
millets' initial slow growth will help the intercrops' early
establishment more successfully. In addition, intercrop-
ping inhibits the growth of noxious weeds and increases
yield per unit area than sole cropping (Kumar and Ray,
2020). Legumes and cereals interplanted together is a
productive way to increase biomass yield, make effi-
cient use of land and stabilize output. Reduced plant
spacing enhances soil plant coverage, lessens weed
competition, and reduces soil surface evaporation,
which helps the crop grow and yield more while using
less water (Oliveira et al., 2017). Because of this, pre-
sent research was undertaken to determine the appro-
priate intercropping combination for little millet (ATL 1)
under rainfed conditions.

MATERIALS AND METHODS

Experimental site

The field experiment was conducted during rabi 2023-
2024 at Karunya Institute of Technology and Sciences,
Coimbatore, Tamil Nadu. The variety ATL 1 of little mil-
let was used as a main crop with a duration of 85 — 90
days and the selected intercrops were black gram (VBN
8), green gram (VBN 3), red gram (APK 1), cowpea
(CO 2) and Bengal gram (CO 3) which was inter-
cropped at 4:1 and 6:1 row ratio in replacement series
under rainfed condition in the western zone of Tamil
Nadu. During cropping, the maximum and minimum
temperatures ranged from 29.54°C to 18.20°C, respec-
tively. A total rainfall of 532.88 mm was received in 42
rainy days with a mean relative humidity of 85.99 %.

Treatment details

The experiment was designed in randomized block de-
sign (RBD) with eleven treatments and three replica-
tions viz.,T4-little millet sole crop, To-little millet + black
gram (4:1), Ts-little millet + black gram (6:1), Tg-little
millet + green gram (4:1), Ts-little millet + green gram
(6:1), Te-little millet + redgram (4:1), T.-little millet +
redgram (6:1), Tg-little millet + cowpea (4:1), Tg-little
millet + cowpea (6:1), Tqo-little millet + bengal gram
(4:1) and T44-little millet + bengal gram (6:1).

Observations recorded

Plant height (cm) was measured at 30, 60 DAS and
harvest stage from the ground level to tip of the plant.
Five plants were selected at random and the samples
were oven dried at 80 £ 2°C for 72 hours during all

three stages of observation and the dry matter produc-
tion was computed per unit area and expressed in kg m
2. The weeds were counted in each plot at 15, 30 and
45 DAS and expressed in nos. m2. The weeds were
removed from the sampling area, oven-dried at
60°C using hot air oven and expressed in g m™>. Weed
control efficiency was calculated by the following
formula:

WCE =

Wee Wer x 100

Wec
Where,
WPC-Weed density in control plot
WPT-Weed density in treatment plot
The matured panicles were harvested from the net plot,
sun dried, and threshed manually. After the harvest of
the panicles, all the plants were cut above the ground
level. Later it was sun-dried and weighed. The grain
and straw yield were calculated and expressed in kg ha
7. HI was calculated by the ratio between economic
yield and biological yield using the formula outlined by
Donald and Hamblin (1976).

__ Economicyield (kgha™1)

Hl = —— -

Biological yield (kgha™1) Eq.2
Lal and Ray (1976) proposed grain equivalent yield
(GEY), which is crop economics, by converting grain in
terms of gross return for a valid comparison with GEY.
The little millet equivalent yield of the intercropping sys-
tem was calculated using the following formula, which

is expressed in kg ha™.

GEY = 2 :i X Pi
(P) Eq.3

Where,

Yi-Yield of intercrop (kg ha™)

Pi-Price of intercrop (% ha™)

P(p)-Price of base crop (Z ha™)

Microbial analysis

The samples were analyzed for the population of total
bacteria, fungi and actinobacteria using Nutrient glu-
cose agar medium (Collings and Lyne, 1968), Martin’s
rose Bengal agar medium (Martin, 1950) and Ken-
knight's agar medium (Kenknight and Muncie, 1939)
and it is expressed in CFU g™

Plant sample analysis

Plant samples were collected at the harvest stage. Af-
ter collecting plant samples, they were oven-dried at
65+5°C until a constant weight was reached and pow-
dered in a Willey mill. The nutrient content of nitrogen
uptake was analysed using the Microkjeldahl method
by Humphries (1956), phosphorus uptake was estimat-
ed by Colorimetric estimation, suggested by Jackson
and potassium uptake was analyzed by Flame photo-
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metric method recommended by Jackson (1973) and
calculated using the following formula:

Nutrient uptake (kg ha™)=(Nutrient content (%)/100) X
dry weight of the plant (kg ha™) Eq.4

Statistical analysis

The data collected on various parameters were subject-
ed to statistical analysis using ANOVA in randomized
block design as given by Gomez and Gomez (1984).
Critical difference was worked out at 5 % level of signif-
icance.

RESULTS AND DISCUSSION

Effect of intercropping on growth components of
little millet

The growth components, viz., plant height and dry mat-
ter production, are furnished in Tables 1 & 2. Little mil-
let plant height of 34.2, 127.6 and 133.6 cm and DMP
values of 2409, 5463 & 5943 kg ha™ at 30, 60 DAS and
harvest stage was observed to be higher in little millet +
black gram at 4:1 (T,) which was statistically compara-
ble with little millet + green gram at 4:1 (T,). This is be-
cause the reproductive, leaf and stem tissues have
higher concentrations of dry matter and, higher efficien-
cy for photosynthesis and minimal competition for nutri-
ents, light, water and other resources, which increases
plant height, tillers and LAl maximizing the output of
total dry matter. The results obtained on the growth
parameters are in contrast with Aravind et al. (2023),
who observed that foxtail millet + vegetable cowpea
(4:1) increased the plant height and DMP of 120.7 cm
and 6223.54 kg ha™ than foxtail millet + green gram
intercropping because of the complementary interaction
on growth components due to increased light intercep-
tion, soil moisture, and less intra-specific competition

between the crops. Among all the treatments, the lower
plant height with the values of 28.2, 96.7 and 99.4 cm
during the two stages of observation and DMP of 896,
2597 and 2752 kg ha™ was recorded in little millet +
cowpea at 4:1 ratio (Tg). This may be attributed to the
impact of cowpeas, which have climbing habits and
suppressive effects, thus remarkably inhibiting the
plant height of little millet. Also, the reduced growth
parameters such as plant height, tillers, canopy covers,
leaf area index, etc., caused by the competition be-
tween the component crops for growth and limited re-
sources like light, water, nutrients, etc., during all
growth stages, which eventually leads to lower dry mat-
ter accumulation in reproductive parts of the crop in
intercropping system. Islam et al. (2018) also reported
the antagonistic effect of cowpea on pearl millet at 1:2
ratio, which greatly reduced the growth components of
pearl millet.

Effect of intercropping on weed characteristics

Effects of different pulse intercropping on weed dynam-
ics are presented in Tables 3, 4 and 5. During all three
stages of observations, the total weed density (8.4, 5.9
and 4.5 m?) and dry weight (9.0, 5.9 and 4.5 g m?)
were found to be lower in little millet + cowpea (4:1) (T-
) with higher WCE of 52, 64 & 72 %. This might be
attributed to the shade impact and competition stress
produced by the canopy of more crop plants in a unit
area, which has a suppressive effect on associated
weeds and may be responsible for decreasing weed
population and weed dry biomass in intercropping sys-
tems. In contrast with the present study, Abbas et al.
(2021) observed a reduced weed population in maize +
green gram at 6:12 ratio due to the antagonistic effect
for the vital resources, which leads to weeds out of
competition. Similar results were reported by Ali et al.

Table 1. Effect of intercropping on plant height of little millet (cm)

Treatments Plant height (cm)
30 DAS 60 DAS At harvest

T4 Little millet sole crop - Control 35.1 109.6 113.4
T-2 Little millet + Black gram (4:1) 34.2 127.6 133.6
T3 Little millet + Black gram (6:1) 315 112.7 116.4
T-4 Little millet + Green gram (4:1) 33.9 126.8 132.8
Ts Little millet + Green gram (6:1) 31.3 112.4 116.5
Te Little millet + Redgram (4:1) 32.7 115.7 120.7
T7 Little millet + Redgram (6:1) 30.5 110.5 114.6
Ts Little millet + Cowpea (4:1) 28.2 96.7 99.4
Ty Little millet + Cowpea (6:1) 29.8 107.5 111.3
T1o Little millet + Bengal gram (4:1) 32.2 114.3 118.7
T11 Little millet + Bengal gram (6:1) 30.2 1091 112.6

Mean 31.7 113.0 117.3

Sed 3.12 4.56 4.63

CD (P=0.05%) NS 9.51 9.67
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Table 2. Effect of intercropping on dry matter production of little millet (kg ha™)

Treatments Dry matter production (kg ha™)
30 DAS 60 DAS At harvest

Ty Little millet sole crop - Control 1882 4526 4944
T-2 Little millet + Black gram (4:1) 2409 5463 5943
T3 Little millet + Black gram (6:1) 1257 3708 3986
T-4 Little millet + Green gram (4:1) 1954 4628 5060
Ts Little millet + Green gram (6:1) 1240 3581 3840
Ts Little millet + Redgram (4:1) 1628 3896 4220
T; Little millet + Redgram (6:1) 1193 3318 3562
Ts Little millet + Cowpea (4:1) 896 2597 2752
To Little millet + Cowpea (6:1) 1144 3244 3447
T1o Little millet + Bengal gram (4:1) 1613 3883 4192
T Little millet + Bengal gram (6:1) 1175 3272 3506

Mean 1490 3829 4132

Sed 103 298 316

CD (P=0.05%) 215 622 659

Table 3. Effect of intercropping on total weed density (Nos. m™) of little millet

Treatments Total weed density (Nos. m?)
15 DAS 30 DAS 45 DAS

T4 Little millet sole crop - Control 12.1 (145.5) 9.9 (97.9) 8.4 (70.6)
T-2 Little millet + Black gram (4:1) 9.2 (84.4) 7.4 (53.8) 5.6 (31.0)
Ts Little millet + Black gram (6:1) 9.7 (93.4) 8.2 (67.4) 6.3 (38.9)
T-4 Little millet + Green gram (4:1) 9.4 (88.7) 7.8 (60.2) 5.8 (32.7)
Ts Little millet + Green gram (6:1) 9.9 (97.0) 8.4 (70.0) 6.5 (42.1)
Tes Little millet + Redgram (4:1) 10.2(104.1) 8.4 (70.4) 6.7 (44.7)
Ty Little millet + Redgram (6:1) 10.5 (109.4) 9.0 (80.6) 7.1 (49.6)
Ts Little millet + Cowpea (4:1) 8.4 (70.5) 5.9 (34.9) 4.5 (20.1)
Ty Little millet + Cowpea (6:1) 8.9 (79.6) 6.4 (40.5) 5.2 (26.6)
T1o Little millet + Bengal gram (4:1) 10.9 (117.5) 9.1 (82.1) 7.6 (57.7)
T4 Little millet + Bengal gram (6:1) 11.1 (122.2) 9.3 (86.2) 7.9 (61.4)

Mean 10.0 8.2 6.5

Sed 1.0 0.8 0.6

CD (P=0.05%) 2.0 1.6 1.3

*Data were subjected to square root transformation. Values in parenthesis are original value

(2021) in pearl millet + mung bean at 3:3 row ratio of
30cm intra and 30cm inter-strip distances, which effec-
tively reduced weed population. Significant increases in
total weed density of 12.1, 9.9 and 8.4 m? and dry
weight of 12.8, 9.8 and 8.2 g m? were observed in little
millet sole crop (T,) at all stages of observation. This
could be due to the fact that although the crop was
planted at a closer spacing, the tall growth habit of little
millet may have allowed more light to pass into the inter
-row areas, which benefited the weed growth in the
solitary crop. Similar trends were noticed in maize sole
cropping (Naher et al., 2018).

Effect of intercropping on grain equivalent yield (GEY)
Increased GEY in the intercropping system may have
contributed to the yield advantages obtained (Table 6).

The higher little millet grain equivalent yield was ob-
tained in little millet + black gram (4:1) with the value of
1643 kg ha™ (T,) and little millet + green gram (4:1) (T4)
(1541 kg ha™). This could be due to variations in the
price of each component crop, the yield of little millet,
the individual component crop yield, and the efficient
utilization of natural resources. The present study is
conformity with Sridhar (2021) on maize + black gram
(1:1) showed a significant increase in GEY of base crop
due to better leguminous effect which elevated the
maize yield.

Effect of intercropping on yield of little millet

The data regarding the grain yield of little millet ranged
between 1506-797 kg ha™ is presented in Fig 1. The
higher grain yield of 1506 kg ha™ was observed in T -
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6000

Grain yield of liitle millet (kg ha'), straw yield of little
millet (kg ha'l), yield of intercrops (kg ha'l)

0.245

0.24

0.235

0.23

0.225

Harvest index

0.22

0.215

0.21

0.205

0.2

0.195

Treatments
EEZZEA Grain yield of little millet #E Straw yield of little millet o Yield of intercrops

#— Harvest index

Fig. 1. Effect of intercropping on yield of main crop and intercrops (kg ha™); T, - Little millet sole crop; T, — Little millet +
black gram (4:1); T3 — Little millet + Black gram (6:1); T4 — Little millet + Green gram (4:1); Ts— Little millet + Green gram
(6:1); Te — Little millet + Red gram (4:1); T, — Little millet + Red gram (6:1); Ts — Little millet + Cowpea (4:1); Ty — Little
millet + Cowpea (6:1); T, — Little millet + Bengal gram (4:1); T4,— Little millet + Bengal gram (6:1).

Treatments Weed dry weight (g m™)
15 DAS 30 DAS 45 DAS

T4 Little millet sole crop - Control 12.8 (162.9) 9.8 (96.4) 8.2 (67.0)
T-; Little millet + Black gram (4:1) 9.8 (95.9) 7.4 (54.5) 5.5 (30.3)
Ts Little millet + Black gram (6:1) 10.3 (106.0) 8.3 (68.5) 6.2 (37.8)
T-4 Little millet + Green gram (4:1) 10.1 (100.8) 7.8 (60.4) 5.7 (31.9)
Ts Little millet + Green gram (6:1) 10.5(110.2) 8.4 (70.8) 6.4 (40.5)
Ts Little millet + Redgram (4:1) 10.9 (118.0) 8.4 (70.1) 6.6 (43.0)
T, Little millet + Redgram (6:1) 11.2 (124.5) 9.0 (80.6) 6.9 (47.5)
Ts Little millet + Cowpea (4:1) 9.0 (80.5) 5.9 (34.9) 4.5 (20.2)
Ty Little millet + Cowpea (6:1) 9.5 (90.5) 6.4 (40.6) 5.2 (26.6)
T1o Little millet + Bengal gram (4:1) 11.6 (133.5) 9.1 (81.6) 7.4 (54.8)
T1q Little millet + Bengal gram (6:1) 11.8 (138.4) 9.3 (85.3) 7.7 (58.1)

Mean 10.7 8.2 6.4

Sed 1.0 0.8 0.6

CD (P=0.05%) 2.0 1.6 1.3

*Data were subjected to square root transformation. Values in parenthesis are original value

little millet sole crop, which was followed by T, - little
millet + black gram at 4:1 ratio and T, - little millet +
green gram at 4:1 ratio produced a grain yield of 1326
and 1298 kg ha™, respectively which were statistically
comparable with each other. The higher yield of little
millet has been attributed to a number of characteris-
tics, including better space use, efficient use of sun-
shine, nutrients, and water, as well as enhanced N effi-
ciency. The results of the present study are parallel
with those of Victor et al. (2023), who worked on a
maize-based pulse intercropping system with a notable

increase in maize sole crop followed by maize + green
gram (4:1) treatment combinations. Little millet + cow-
pea at 4:1 ratio (Tg) recorded the lower grain yield of
797 kg ha™'. This may be due to intense competition
among the intercropping treatments, resulting in lower
values of various growth and yield parameters and
higher competitive nature of the cowpea for the growth
resources. These results coincide with the findings of
Tekie and Angiras (2019), where pearl millet yield was
less in pearl millet +cowpea intercropping at 1:1 ratio
because of the lower plant population in intercropping
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Table 5. Effect of intercropping on weed control efficiency (%) of little millet

Treatments Weed control efficiency (%)
15 DAS 30 DAS 45 DAS

T, Little millet sole crop - Control - - -
T-2 Little millet + Black gram (4:1) 42 45 56
Ts Little millet + Black gram (6:1) 36 31 45
T-4 Little millet + Green gram (4:1) 39 39 54
Ts Little millet + Green gram (6:1) 33 28 40
Ts Little millet + Redgram (4:1) 28 28 37
T, Little millet + Redgram (6:1) 25 18 30
Ts Little millet + Cowpea (4:1) 52 64 72
To Little millet + Cowpea (6:1) 45 59 62
T1o Little millet + Bengal gram (4:1) 19 16 18
T Little millet + Bengal gram (6:1) 16 12 13
Table 6. Effect of intercropping on grain equivalent yield (GEY) (kg ha™) of little millet

Treatments GEY
T-, Little millet + Black gram (4:1) 1643
Ts Little millet + Black gram (6:1) 1343
T-4 Little millet + Green gram (4:1) 1541
Ts Little millet + Green gram (6:1) 1242
Te Little millet + Redgram (4:1) 1428
T Little millet + Redgram (6:1) 1204
Ts Little millet + Cowpea (4:1) 991
To Little millet + Cowpea (6:1) 1110
T1o Little millet + Bengal gram (4:1) 1523
T Little millet + Bengal gram (6:1) 1267

Mean 1329

Sed 52

CD (P=0.05%) 110

Table 7. Effect of intercropping on soil microbial dynamics (CFU g™ of soil) of little millet

B ri Fungi Actin rial (x

Treatments (xa1cot6ec:u g™ (xu1o CFU g™ 16:4t cﬁﬁaé-ﬁ? all
Ty Little millet sole crop - Control 32.85 22.09 23.35
T-2 Little millet + Black gram (4:1) 46.94 31.65 39.78
T3 Little millet + Black gram (6:1) 37.63 26.87 25.38
T-4 Little millet + Green gram (4:1) 45.81 31.13 36.52
Ts Little millet + Green gram (6:1) 37.77 25.32 24.21
Te Little millet + Redgram (4:1) 41.75 29.18 31.56
T, Little millet + Redgram (6:1) 38.26 26.22 25.82
Ts Little millet + Cowpea (4:1) 43.00 28.34 35.86
To Little millet + Cowpea (6:1) 37.39 25.72 28.63
T1o Little millet + Bengal gram (4:1) 41.56 28.38 30.41
T Little millet + Bengal gram (6:1) 36.45 23.36 24.66

Mean 39.95 2711 29.65

SEd 2.31 1.97 1.80

CD (P=0.05%) 4.81 4.11 3.76

treatments in comparison with sole cropping. Regard-
ing the yield of the intercrops, the cowpea yield was
maximum in little millet + cowpea (Ts). This is because
of the absorption of more solar light as it is a tall, stat-
ured crop when compared to the main crop. Intercrop-
ping of little millet + green gram at 6:1 ratio (Ts) record-
ed the lower yield of intercrops. This may be attributed
to leguminous crops being shadowed by taller plants,

and the primary cause of the production reduction was
most likely a decrease in solar radiation received,
which impacted the rate of photosynthesis and the sub-
sequent transfer of photosynthates from source to sink.
The findings were in agreement with Derebe et al.
(2021) under finger millet-based legume intercropping
system at 1:1 ratio where the yield of cowpea and soy-
bean recorded higher and lower yield of 1054 kg ha™
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and 61.78 kg ha™.

Effect of intercropping on microbial population
Effect of intercropping on soil microbial biomass is fur-
nished in Table 7. Among different treatment combina-
tions, the bacterial, fungal and actinobacterial popula-
tions were higher in little millet + black gram at 4:1 ratio
(T2) with the values of 46.94 x 10° CFU g, 31.65 x 10°
CFU g™ and 39.78 x 10* CFU g 1, respectively and it
remained at par with little millet + green gram at 4:1
ratio (T4). This may be attributed to legumes actually
enhancing the functional variety of the soil microbial
population, which in turn promotes plant growth and
enhances the characteristics of the soil. Under legume
intercropping, the higher soil respiration indicates an
increased rate of organic matter decomposition by soil
microbes. The minimum bacterial, fungal and actino-
bacterial population was observed under little millet
sole crop (T) with 32.85 x 106, 22.09 x 103 and 23.35
x 104 CFU g-1 values. This may be because no other
legume benefited from maximizing the microbial count
and lesser soil C content than other intercropping treat-
ments. Similarly, an increased microbial population due
to the synergistic effect of legumes were reported by
Keerthanapriya et al. (2019) in little millet-based inter-
cropping and Daisy et al. (2018) in Bt cotton-based
pulse intercropping in comparison with sole crop.

Effect of intercropping on plant nutrient uptake

The influence of various pulses intercropping on NPK
uptake is depicted in Fig 2 & 3. Among different inter-
cropping combinations, little millet + black gram at 6:1
ratio (T3) registered maximum NPK uptake of 40.8, 5.7
and 33.5 kg ha™ and it was statistically parallel with Ts -
little millet + green gram (6:1), T, - little millet + black
gram (4:1). This may be due to the minimal nutrient
competition in 6:1 ratio because of the lesser number of
intercrop rows when compared to 4:1 row ratio treat-
ments. Wang et al. (2018) also observed that interspe-
cies interaction among the intercropped pulses with
finger millet resulted in better resource sharing and
temporal optimization that increased growth and nutri-
ent uptake. The lowest NPK uptake of 16.6, 2.0 and
13.8 kg ha™ was noticed in little millet + cowpea (4:1)
(Tg). The reason might be the antagonistic effect of the
intercrops for nutrients as the trailing growth nature of
the cowpea completely inhibited the main crop growth,
eventually leading to the minimum nutrient uptake, re-
sulting in lower yield and dry matter accumulation. In
contrast with the present work, Ram and Meena (2014)
observed that higher N & P uptake were noticed in
pearl millet sole cropping than in other intercropping
treatments, while the lower values were observed un-
der pearl millet + mung bean at 1:7 ratio, which may be
attributed to the maximum availability of all resources

Table 8. Pearson correlation matrix for growth components, weed indices, microbial dynamics, NPK uptake and yield of little millet

Pearson correlation

Yield of little

millet

Yield of in-
tercrop

GEY

Intercrop

LM NPK
uptake

Weed den-
sity

Microbes

WCE

Dry weight

NPK uptake

P

DM

Plant

height

0.957**
0.897**
-0.425
-0.428
0.425

-0.146
-0.382
-0.742
-0.746
0.742
0.183

0.518**
0.114
-0.431

0.527**
0.393
-0.644
-0.648

-0.003
-0.369
-0.801
-0.805

0.610**
0.276
-0.328
-0.331
0.327

0.017

-0.019
0.148

-0.018
0.147

0.870*

*

Plant height

DMP

-0.148
-0.999
-0.999

1

0.999**

Weed density
Dry weight
WCE

-0.436
0.429

0.021

0.777*
0.755*
0.638**

0.646**

0.374

0.801**
0.454

1

LM NPK uptake

-0.688
0.064

0.909**
0.617**

0.600**

Intercrop NPK uptake

Microbes
GEY

0.259
0.682*

0.637**

Yield of intercrop
Yield of little millet

**Correlation is significant at 0.01 level (2 tailed); DMP — Dry matter production; WCE — Weed control efficiency; LM — Little millet; GEY — Grain equivalent yield
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Total NPK uptake of little millet
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Treatments

= Nitrogen ~=—=—Phosphorus =——Potassium

Fig. 2. Effect of intercropping on total NPK uptake of little
millet (kg ha”);T, — Little millet + black gram (4:1); Ts —
Little millet + Black gram (6:1); T, — Little millet + Green
gram (4:1); Ts — Little millet + Green gram (6:1); T — Little
millet + Red gram (4:1); T; — Little millet + Red gram (6:1);
Ts — Little millet + Cowpea (4:1); To — Little millet + Cow-
pea (6:1); T4, — Little millet + Bengal gram (4:1); T1,— Little
millet + Bengal gram (6:1).

for better nutrient uptake as there was no competition
due to intercrops.

Correlation

Pearson correlations between the growth of weeds,
microbes, nutrients, and yield of little millet are present-
ed in Table 8. Little millet grain yield was positively and
significantly correlated with plant height (r = 0.957**),
DMP (r = 0.897**), WCE (r = 0.425), NPK uptake (r =
0.021), microbial population (r = 0.064) and grain equiv-
alent yield (r = 0.259). Whereas the grain yield was
negatively correlated with weed density (r = -0.425),
weed dry weight (r = - 0.428), NPK uptake of intercrops
(r = -0.688). The results of this correlation study con-
cluded that intercropping of pulses with little millet at an
appropriate proportion significantly increased the grain
yield of little millet under rainfed conditions.

Conclusion

The present study reported that little millet + black gram
at 4:1 ratio (T,) increased the little millet plant height
(133.6 cm), DMP (5943 kg ha™), yield (1326 kg ha™),
microbial biomass viz., bacteria (46.94 x 10° CFU g™),
fungi (31.65 x 10° CFU g™") and actinobacteria (39.78 x
10* CFU g™') and NPK uptake (40.8, 5.7 and 33.5 kg ha
"y with reducing weed population. It was positively cor-
related with all the growth parameters and negatively
influenced by weed dynamics. Hence, it can be con-
cluded that a little millet-based pulse intercropping sys-

Total NPK uptake of intercrops
(kg ha't)

Treatments

@ Nitrogen [B@Phosphorus B Potassium

Fig. 3. Effect of intercropping on total NPK uptake of inter-
crops (kg ha);T, — Little millet + black gram (4:1); Ts —
Little millet + Black gram (6:1); T4 — Little millet + Green
gram (4:1); Ts— Little millet + Green gram (6:1); T¢ — Little
millet + Red gram (4:1); T, — Little millet + Red gram (6:1);
Ts — Little millet + Cowpea (4:1); Tg — Little millet + Cow-
pea (6:1); T4 — Little millet + Bengal gram (4:1); T4,— Lit-
tle millet + Bengal gram (6:1).

tem is the most beneficial combination for increasing
little millet yield under rainfed conditions in the western
zone of Tamil Nadu.
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