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ABSTRACT

A field experiment was conducted on the phosphorus and plant population
management in groundnut (Arachis hypogaea L..)-fenugreek (Trigonella foenum-
graecum L.) cropping system during 1994-95 in summer season on medium
black soils at Pune, Maharashtra. An application of 75 kg P,Og/ha, with the
treatment of P-solubilizer to seeds before sowing and sowing the crop at 30 cm x
10 cm spacing with 330,000 plant population/ha significantly increased the
growth, dry matter, yield attributes and yield of grounnut over rest of the
treatments. However, a dose of 50 kg P,O./ha with P-solubilizer and sowing at
the distance of 30 cm x 10 cm with 333,000 plant population/ha was found to be
economical in groundnut. In the second trial as a catch crop and as a residual
effect to test the fertility of soil, the green fenugreek yield (tonnes/ha) increased
significantly due to application of 75 kg P,O./ha given to previous crop over rest of
the treatments.
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Groundnut being important oilseed and
legume play dual role in the Indian cropping
system. Similar is the case with fenugreek
because it is important green vegetable and
also improves soil fertility. Therefore, both
these crops are important in view of sustai-
nable agriculture. The introduction of short-
duration varieties of groundnut and short-
duration catch crop of fenugreek can be
grown and harvested only in 1 season. This
will make it possible to boost the production

potential in Vertisols in summer season
under irrigated conditions. Therefore the -
present investigation was undertaken to
study phosphorus and plant population
management in groundnut—fenugreek
cropping system.

MATERIALS AND METHODS

The first trial was laid out in factorial
randomized block design with 3 replica-
tions. The treatments included phosphorus
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- levels (0, 25, 50 and 75 kg P,0O/ha), P-

- . solubilizer (with and without P-solubilizer)
and plant population ( 30 cm x 10 ¢cm = -

' 333,000 plants ha, cm 25 cm x 10 cm, 400,
- 000 plants/ha; 20 cm x 10 cm = 500, 000
plants/ha. The experimental soil was fairly
levelled and medium black in nature. The
soil was medium in available nitrogen (290
kg/ha) and phosphorus (29 kg/ha) and rich
in available potash (412 kg/ha). The soil pH
was 8.0, EC 0.21 mhos/cm. All recommen-
ded doses of manure, nitrogen and potash
- were supplied as basal dose before sowing.
The Aspergillus awamori (P-solubilizer
micro-organisms) was inoculated with the
seeds as per the treatments. The source of
phosphorus was single superphosphate. The
groundnut-crop (‘TAG 24’) was sown on
~ 24 February 1994 and harvested on 19 June
- 1994 in the first year, while in the second
year it was sown on 19 January 1995 and
- harvested on 15 May 1995. The crop of
fenugreek (‘Pusa Early Bunching’) was
grown to test thé residual soil fertility and
sown in the first year on 21 June 1994 and
harvested on 22 July 1994. However, in the
second year the fenugreek was sown on 17
May 1995 and was harvested on 19 June
1995.

RESULTS AND DISCUSSION
Groundnut -

" Effect of P on growth atiributes: The

- maximum increase in height, spread,
number of branches, number of leaves and
- leaf area/plant was recorded with the appli-
_cation of 75 kg P,Os/ha (Table 1). The
application of 75 kg P,04/ha significantly
produced more height and spread over 50
kg, 25 kg P,0,/ha and the control.
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However, an application of 50 kg P,0/ha
was found at par in increasing branches/
plant with 75 kg P,0,/ha and significantly
superior to 25 kg P,04/ha and the control.
The leaves and leaf, area/plant were
significantly increased due to 75 kg P,O//ha
over rest of the treatments. The treatment of
application of 50 kg P,O./ha significantly
increased the leaves and leaf area/plant
over 25 kg P,O./ha and control.

Effect of P on yield attributes, dry pod
and creeper yield: Application of 75 kg
P,0,/ha was found significantly superior to
50 kg P,Oy/ha, 25 kg P,O,/ha and the
control in increasing yield-contributing
characters, dry pod and creeper yields. And
an application of 50 kg P,0,/ha was found
significantly superior to 25 kg P,O//ha.
Similarly, an application of 25 kg P,Os/ha
was significantly superior to the control.
These results confirm the findings of
Sabale (1986) and Patil et al. (1987).

Effect of P-solubilizer on growth, yield
attributes and yield: Inoculation of seeds
with P-solubilizers showed significant
increase in growth characters such as plant
height, spread, number of branches, number
of leaves, leaf area (dm?). Similarly, the

~ growth-contributing characters and finally

the dry pod and creeper yields over the
treatment without P-solubilizer inoculation
in both the years. This was due to better
availability of phosphorus in inoculated
treatment. These results are in confirmation
with the results of Anbusezhiyan (1994).

- Effect of population on growth; yield

attributes and yield: Spacing of 30 cm x 10
cm significantly increased all the growth
parameters except the number of leaves and

leaf area during 1995 over rest of the

—————



' Table 1. Height,‘spread,_ branches, leaves and leaf area/plaht of groundnut as affected by F, P-solubilizer and plant population (during 1994—95)

" Treatment = _' Height (cm) Spread (cm) - Branches/plant

1994 1995 1994 1995 1994

Leaves/plant : Leaf area

1995~ 1994 - 1995 1994 1995

s

" Phosphorus

-76.98

Control 1128 1135 2420 . 2447 8.12 8.15 6584 6875 664 704
25 kgézo;ha 1203 1207 2625 2661 8.95 898 6977 71356 711 157
| SOkngbslha 1270 1275 2860 2898 9.84 . 9ss " 76.76 8141 786 834
75kg P,0/ha 1297 1306 2905 2947 985 988 7927 8422 - 816 864
D (P=0.05) - 011 017 031 024 009 0.14 . 041 044 0.4 0.07
. P solubilizer : L . _ .
With P-solubilizer 1205 1266 2762 2195 9.38 942 7446 1876  T.60 8.06
Without P-solubilizer 1199 1195 2690 2668 900 900 7136 7521 © 728 172
 CD (P=0.05) 0.08 0.12 0.22 0.17 0.06 010 029 031 0.03 0.05
Plant population : v
30 em x 10 em = 330,000 1244 1251 2740 2172 9.36 940 7325 7734 7.48 7.92
25 cm x 10 cm = 400,000 1221 1227 2690  21.27 9.15 917 7288  77.01 742 7.88
20 cm x 10 cm = 500,000 1200 1213 2677 2716 907 907 7260 7661 741 7.80
CD (P=0.05) 0.10 0.14 0.27 0.21 0.08 0.12 036 038 0.3 0.06
Grand mean 1225 1231 2702 2738 9.19 921 7291 . 744 7.89
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Table 2. Effect of phosphorus, P-solubilizer and plant population on pods/plant pod welght/plant 1,000-kernel Welgh[ dry pod yield and
creeper yield of groundnut (1994-95)

No. of pods/

v Creeper yield

Treatment Weight of pods/ 1,000-kernel Dry pod yield
plant plant weight (g) (g/ha) " (g/ha)
1994 1995 1994 1995 1994 1995 1994 1995 1994 1995
Phosphorus ) R
Control 9.86 9.92 9.96 1008 40252 40429 1781 1954 1644 18.04
25kg P,0 /ha T1229 1241 1251 1347 41024 41144 2033 2254 '1‘9:00 21.21
50 kg P,0/ha 1543 1571 1567 . 17.09 42639 427.78 - 2686 2814 . 2528 . 2563
75 kg P,0 /ha 1629 1658 1646 1803 43321 43446 2880 3025  27.07- 27.82
Frest Sig. Sig. Sig. Sig. Sig. Sig. Sig. - Sig.ﬂ ; Sig. Sig.
CD (P=0.05) 031 033 031 033 156 107 = 087 121 08 116
P. solubilizer
With P-solubilizer 14.33 14.55 1453 1S.68 42019 42036 2459 2620  23.03 2429
Without P-solubilizer 1261 1275 1276 1366 41624 41863 2230 2393 2087 2267
F test Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. - Sig. Sig.
CD (P=0.05) 0.21 0.23 0.22 0.24 1.10 0.76 0.62 0.85 057 0.82
Plant populaiion S
30 cm x 10 cm 14.13 . 14.31 14.33 1532 42000 42096 2388 2595 2240 2400
25c¢cmx 10¢cm 1331 1353 1346 1443 41819 41924 2367 2505 2208  22.89
20 cm x 10 cm 1295 1312 13.16 1406 41646 41821 2279  24.37 '21.36‘ - 2264
Ftest Sig. Sig. Sig. Sig. Sig. Sig. Sig. Sig. ' Sig. Sig.
CD (P=0.05) 0.26 029 0.29 0.32 1.35 0.93 0.75 1.06 0.70 1.01
Grand mean - 1347 1365 1508 2373 41822 41950 2345  25.11I 23.18
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Table 3. Height, number of leaves/plant, dry matter and green weight and green yield of fenugreek as influenced by treatments during 1994

A

[100¢ 2oquodsQ

95
Treatment ‘ Height Leaves/ Dry matter - Green weight Gfggh yield
‘ (cm) plant (g/plant) (g/plant) ; (tonnes/ha)
1904 1995 1994 1995 1994 1995 1994 1995 : 1994 1995
Phosphorus Ievesi o
Control 1128 1136 1048 1061 025 . 027 064 066 500  5.05
25kg P,0/ha 1193 1205 1196 1205 046 051 085 087 658 . 665
50 kg P,Oyha 1300 1326 1455 1466 070 . 071 104 108 815 820
75 kg P,0,/ha 1355 1363 1587 1594 074 077 115 118 888 898
CD (P=0.05) 038 043 079 08 005 005 006 007 048 05
F. solubilizer . )
With P-solubilizer 1263 1276 1354 1361 056 059 093 098 738 742
Without P-solubilizer 1230 1239 1290 1302 052 055 . 091 092 692 . 7.00
CD (P=0.05) 030 030 NSNS NS NS 005 005 034 037
Plant population . : -
30 cm x 10 ém = 330,000 1238 1247 1287 1304 058 059 094 09 - 721 725
25 cm x 10 cm = 400,000 1247 1261 1333 135 051 053 093 092 700 701
20 cm x 10 cm = 500,000 1255 1264 1325 1337 052 058 092 057 725 135
CD (P=0.05) NS NS NS NS NS NS NS NS ’ NS

"~ NS~
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* spacings. Similarly, 30 cm x 10 cm spacing

“was found significantly superior for all the
yicld attributes in both the years. However,
- the spacings of 30 cm x 10 cm and 25 cm x
10 cm were at par in increasing the dry pod
- and creeper yields except creeper yield
during 1995. This was mainly attributed to
optimum plant population. These results are
in accordance with the results of Agasrmam
etal. (1984)

Fenugreek
Reszdual effect of P The helght number
of leaves, dry matter/plant, green weight/
- plant and green weight/ha were affected
significantly by a residual effect of applied
P to the previous crop (Table 3). An appli-
cation of 75 kg P,O,/ha to the preceding
- groundnut showed residual fertility by increa-
sing.significantly the green yield /ha of
fenugreek over rest of the levels. While 50
" kg P,Oy/ha increased the green yield/ha
over application of 25 kg P,O,/ha and the
control. Similarly, 25 kg P,O/ha increased
significantly the green yield over the control,
thus, exhibiting the residual effect of
phosphorus. These results are similar to the
results reported by Bhati (1993). '
" Effect of P-solubilizer : Inoculation of
seeds of fenugreek with P-solubilizer
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treatment significantly increased the height,

green weight /plant and green yield over the

- treatment without P- solubilizer.

 Effect. of plant population: Plant
population treatments of previous crop did
not make any significant difference in

- growth, dry matter and yield of fenugreek

as residual effect (Table 3).
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