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Abstract : In the present investigation, transplanted hybrid pigeonpea recorded significantly higher seed yield as compared to
dibbled hybrid pigeonpea. Significantly higher yield obtained under transplanted method was due to positive association
between yield attributing characters. At harvest, total dry matter production plant® was significantly higher with transplanted
method as compared to dibbled hybrid pigeonpea. Higher total dry matter production plantwith transplanting was dueto higher
dry matter accumulationin stem, leavesand reproductive parts over dibbling at different growth stages. Planting geometry of 120
cm x 90 cm produced significantly higher seed yield over 90 cm x 30 cm and 90 cm x 60 cm.
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valuable properties as restorative of nitrogen to the soil
and adds lot of organic matter to the soil and thus,
pigeonpea finds a promising place in crop rotation and
crop mixtures. The deep rooting system helpsin extracting
the nutrients and moisture from deeper soil layers, thus,
making it suitable for rainfed conditions. Deeper root
system of the crop a so hel psin breaking the plough pans
and improving soil structure and hence, it is called as
biological plough.

|NTRODUCTION

Pigeonpea (Cajanus cajan) is an important multi-
use shrub legume of the tropics and subtropics. It isthe
preferred pulse crop in dryland areas where it is
intercropped or grown in mixed cropping systems with
cereals or other short duration pulses. It finds an
important placein the cropping system adopted by small
farmers in most of the developing countries. Globally
pigeonpea ranks sixth in area and production in
comparison to other seed legumes such as beans, peas

and chickpea. It improves soil fertility through biological MATERIAL AND METHODS

nitrogen fixation as well as recycling of the nutrients
through large quantity of leaf litter. The plant owes a
large measure of itspopul arity to thefact that, it possesses

Thefield experiment was conducted at Agricultural
Research Station, Annigeri (Dharwad, Dist), during
Kharif 2011 with the abjective of to study the dry matter
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production, its partitioning, yield of hybrid pigeonpeaand
estimation of nitrogen addition to the soil through |eaf
litter. The details of materials used and techniques
employed during the course of investigation are presented
here. Recently released pigeonpea hybrid ICPH-2671
and ruling variety Maruthi (ICP 8863) were taken during
thisstudy. For studying the dry matter production and its
partitioning, plant sampleswere collected at 60, 1220 DAS
and at harvest. At each sampling, two plants were
uprooted at random in each treatment and partitioned
into leaf, stem and reproductive parts. These samples
wereoven dried at 70°C in hot air oven for 72 hourstill
it attained a constant weight. Thedry weight of different
plant partswere recorded, thetotal dry matter production
plant™* was obtained with the summation of dry weight
of al plant parts and was expressed on per plant basis
(g plant™) and for estimation of nitrogen addition to the
soil through leaf litter microkjeldhal unit was used as
described by Tandon (1998). For the estimation of
nitrogen in plant samples, 0.5 g of powdered samplewas
digested with concentrated sulphuric acid in the presence
of digestion mixture (CuSO, + K,SO, + Selenium
powder) till it turned blue. The digested sample was
distilled with excess of 40 per cent sodium hydroxide
and the ammoniareleased was trapped in 2 per cent of
boric acid and ammonium tetra borate thus formed was
titrated against 0.1N H,SO,.

Satistical analysis :

The obtained data was analyzed by statistical
significant at P<0.05 level, S.E. and C.D. at 5 per cent
level by the procedure given by (Gomez and Gomez,
1984).

RESULTS AND DISCUSSION

Theresults obtained from the present investigation
as well as relevant discussion have been summarized
under following heads:

Dry matter production, its distribution and other
growth parameters:

Dry matter production and its partitioning into
reproductive parts depends on the photosynthetic capacity
of the plant which in turn depends on the dry matter
accumulation in leaves, leaf area and leaf area index.
Significantly higher dry matter accumulation in leaves
was recorded in transplanting (36.4 g plant?) as
compared to dibbling (31.0 g plant™?) at 120 DAS. The

Table 1 : Growth parameters of hybrid pigeonpea as influenced by planting methods and geometry at 120 DAS

Transplanted

Planting methods

Dibbled
120 DAS

120 DAS

Pzrameters

P

Mean

Se

Sq

Mean Sy S5

Sg

Sa

Ss

S,

CcD
0.05)

Leaf area/plant (dm®)

0.6 18

15.5

17.6

17.0

14.9

139

9.8 12.6

10.3

0.237  0.164 0296 0013 0.037

0.415

0250 0.200

0512

0.130  0.226

0.193

0.182  0.156 0315

0379

Leaf area index (LAl

2

604 620 663 697 673 680 7103 674 009

6.53

580 6.13

590 623

5.67

Stem girth (cm)

56.6 528 574 603 54.8 54.3 56.0  66.3 57.6 638 683 61.0 1.2 35

515

50.5

Canopy spread (cm)

340 343 328 341 355 338 0.7

323

1.6

2

203 225

22.1

20.1

Root biomass (g)

1.5 44

138.7

i
uwy

1

1370 1422

1478

)

1325 1237 1260 1393 1253 1225 130.2

118.1

109.3

Total dry matter production {(g)

Internat. J. agric. Sci. | June, 2015 | Vol. 11 | Issue 2 |238-2419 Hind Agricultural Research and Training Institute

Dry matter accumulation in stem (g)

76.2 73.7 75.0 781 745 0.7 22

74.1

68.4 710 68.2 703 74.0 697

6.8

350 382 410 364 0.6 20

39.2

320

31.0

o

276 340 311 330

.0

25

Dry matter accumulation in leaves (g)

1710 197, 218.0 1788 0.8

2153

-
]

135.2 1787 1380 1673 1830 149.0 1103 160.

2.2

Dry matter accumulation in reproductive part

(g plant")

Se- (120 cm x 90 cm)

S4- (120 em = 30 cm), Ss-(120 cm = 60 ¢m),

S3-(90 cm x S0 ¢cm),

S2-(90 em = 60 ¢m),

Si-(90 ¢cm = 30 ¢m),



DRY MATTER PRODUCTION, IT'S PARTITIONING, YIELD & NITROGEN ADDITION TO THE SOIL THROUGH LEAF LITTER OF HYBRID PIGEONPEA

dry matter accumulation in leaves was to the tune of
17.47 per cent over dibbling. The similar trend was
noticed in al the growth stages of transplanted hybrid
pigeonpea. The higher dry matter accumulation inleaves
was due to more number of leaves plant* and more | eaf
areaplant. Theseresultsarein accordancewith findings
of Pavan et al. (2009) and Poornima et al. (2009).
Inthe present investigation, significantly higher dry
matter accumulation in leaves was due to higher leaf
areaindex intransplanted hybrid pigeonpeaover dibbled
hybrid pigeonpea. Significantly higher leaf area index
(Table 1) at harvest was recorded with transplanted
hybrid pigeonpea (0.198) over dibbled hybrid pigeonpea
(0.128). Higher leaf areaindex was mainly depends on
the leaf area plant* and higher leaf dry weight plant™.
Significantly higher leaf areaplant? (10.0 dm?) and | eaf
dry weight (26.8 g plant?) at harvest was recorded with
transplanted hybrid pigeonpea over dibbled hybrid
pigeonpea(Table 1). Similar trend was noticed at 60 and
120 DAS. Thiswas attributed to the better utilization of
available growth resources like moisture, nutrients and
solar radiation by thewell developed root system. This
facilitated the photosynthetic ability of crop leading to
greater biomass production. More dry matter
accumulation in leaves was further supported by higher
root biomass, canopy spread and plant height (Table 1).

Yield and yield parameters::

In general the production potential of hybrids per
unit areais higher ascompared to the varieties. To meet
thefood and other demands of ever increasing popul ation,
it is an inevitable to produce more crop yields per unit
area. The pigeonpea hybrid ICPH-2671 is recently
released from ICRISAT whichisahigh yielder compared
to existing varieties. In the present study, thetransplanted
hybrid pigeonpearecorded significantly higher (1899 kg
ha?) seed yield (Table 2) as compared to dibbled hybrid

pigeonpea (1376 kg ha'). The yield increase due to
transplanting was to the tune of 27.54 per cent.
Significantly higher yield obtained under transplanted
method was due to positive association between yield
attributing characters viz., number of seeds pod?, pod
weight plant?! and seed weight plant? compared to
dibbling method. Significantly higher number of seeds
pod?(3.52 pod?), pod weight plant? (178.8 g plant?)
and seed weight plant? (126.7 g plant) were recorded
in transplanted method compared to dibbling method (3.43
pod?, 149.0 g plant* and 104.7 g plant?, respectively)
and was higher to an extent of 2.62, 19.96 and 21.05 per
cent, respectively over dibbling method. This might be
due to early planting of pigeonpea seedlings and also
availability of natural resourcesvery effectively viz., solar
radiation, soil moisture, space, and nutrients. These
results are in accordance with the findings of Pavan et
al. (2009); Potdar et al. (2010) and Salakinkoppa and
Patil (2010) in pigeonpea. They reported that higher seed
yield of pigeonpeawith transplanted method over dibbling
was due to improved growth and yield contributing
parameters.

Addition of nitrogen through leaf litter :

Among the planting methods, transplanted hybrid
pigeonpea recorded significantly higher addition of
nitrogen (Table 2) through leaf litter (21.1 kg ha?) as
comparedto dibbled hybrid pigeonpea(19.3kg hat). Within
thedifferent planting geometries, Sgnificantly higher addition
of nitrogen through leaf litter was recorded with planting
geometry of 90 cm x 30 cm (21.6 kg ha?) followed by 120
cm x 30 cm (21.3 kg ha') and 90 cm x 60 cm (20.6 kg ha
1) ascompared to rest of the planting geometry. Amongthe
interactions, the treatment combination of transplanting +
90 cm x 30 cm was recorded significantly higher addition
of nitrogen through leaf litter (22.6 kg ha?) followed by
transplanting +120 cmx30 cm (22.1 kg ha?) and

Table2: Yield of hybrid pigeonpea and nitrogen addition to soil through leaf litter asinfluenced by planting methods and geometry at harvest

Panting methods
Parameters Dibbled Transplanted — —
S S S S S S Mean § S S S S S Mean i (P:b.dS)
Yield (kg/ha) 1279 1375 1419 1360 1390 1431 1376 1549 1622 2082 1990 2017 2136 1899 7 23

Number of seedspod® 320 343 360 323 350 363 343
149.0
104.7
Addition of nitrogen 207 197 183 204 190 180 193

Pod weight plant™ 92.2
Seed weight plant™ 64.8

1353 178.7 1380 167.3 183.0
947 1290 927 1161 130.8

to soil (kg/ha)

333 343 367 347 353 370 352 005 NS
1103 160.7 2153 1710 1977 2180 1788 0.8 24
775 1126 1520 1198 1422 1563 1267 0.6 19
226 214 199 221 207 197 211 02 0.6

S1-(90 cm x 30 cm), S-(90 cm x 60 cm), Sz-(90 cm x 90 cm), Sy~ (120 cm x 30 cm), Ss-(120 cm x 60 cm), Ss- (120 cm x 90 cm); NS=Non-significant
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transplanting + 90 cm x 60 cm (21.4 kg hat) ascompared
rest of the treatment combinations (Vibha et al., 2012
and Thirathon et al., 1987).

The control, cv. MARUTI under dibbled condition
recorded significantly lower addition of nitrogen through
leaf litter (14.9 kg hat) ascompared to transplanted and
dibbled hybrid pigeonpea (21.1 and 19.3 kg hat,
respectively) and cv. MARUTI under transplanted
condition (16.6 kg hat).
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