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ABSTRACT

A field experiment was conducted during 2002-05 on sandy-loam soil to study the effect of legumes
(Stylosanthes hamata L. Taub. and S. scabra Vogel) and fertility levels (P,0, and K,O @ 0 and 0, 20 and 15, 40
and 30, and 60 and 45 kg/ha) on buffel grass + annona horti-pasture system. An intercropping of S. hamata with
buffel grass under annona trees resulted in significantly higher total dry forage (5.07, 6.15 and 6.63 tonnes/ha)
and crude protein yield {(436.1, 526.8 and 547.3 kg/ha) than S. scabra in the first; second and third years respec-
tively. Dry forage yield and fruit quality of annona was significantly improved with the application of 40 kg P,O, +
30 kg K,O/ha compared with the control treatment. However, crude protein yield and fruit yield were significantly
~ increased up to 60 kg P,O, + 45 kg K,O/ha. Application of phosphorus and potash also had a positive effect on
maintenance of legumes population. Persistence of legumes were 91.8 and 84.3% in the treaiment where fertil-
izer {phosphorus and potash) was applied @ 60 + 45 kg/ha compared to the control treatment (78.3 and 67.2%)
during the second and third years respectively. Maximum net returns and benefit : cost ratio were obtained by the
intercropping of S. hamata along with application of 60 kg P,O/ha and 45 kg K,O/ha in buffel grass under
annona tress during all the 3 years.
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Under semi-arid conditions of Bundelkhand region, fruit
trees are of great importance for the uplift of farmer’s
economic conditions and food security. Normally, the fruit
trees are widely spaced and their interspaces are not prop-
erly utilized during the initial years of establishment when
there is no fruit production. The fruit tree annona can be
grown successfully on marginal and degraded soils in
rainfed conditions of semi-arid region. It is one of the de-
licious and nutritious fruits that can be grown in areas
with rainfall as low as 400 mm. Buffel grass (Cenchrus
ciliaris L.) is one of the most important grasses recom-
mended for degraded land in semi-arid region. It is
drought tolerant, hardy, fast growing, nutritive and palat-
able grass species, capable of producing good quality for-
age. Stylosanthes species are perennial forage legumes,
suitable for enhancing productivity and quality of forage.
Stylosanthes species show poor performance from second
or third year onwards when grown with grasses. Under
such conditions, application of phosphorus and potash is
reported to help in persistence of legumes in grass com-
munity.

Keeping above in view the present study was under-

taken with the aim to find out effect of legumes and fertil-
ity levels on buffel grass + annona-based horti—pasture
system.

MATERIALS AND METHODS

A field experiment was conducted during 2002-05 on
6 years old established annona orchard at the Central Re-
search Farm (25° 27’ N, 78° 37’ E, 275 m above mean
sea-level) of the Indian Grassland and Fodder Research
Institute, Jhansi. The soil was sandy loam, low in organic
carbon (0.42 and 0.49%), available nitrogen (184 and 199
kg/ha) and phosphorus (6.0 and 6.24 kg/ha) and medium
in available potash (242 and 255 kg/ha) in the start and at
the end of the experiment respectively. Total rainfall was
530.7, 1,187.1 and 486.1 mm in 29, 37 and 30 rainy days
during 200203, 2003-04 and 2004-05 respectively. The
experiment of 8 treatment combinations, comprising 4 lev-
els of fertility (P,0,and K,0 @ 0 and 0, 20 and 15, 40
and 30 and 60 and 45 kg/ha) and 2 legumes, viz.
Sylosanthes hamata and S. scabra. These treatments were
evaluated under randomized block design with 3 replica-
tions. The seedlings of buffel grass were transplanted in
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Table 3. Dry matter and crude protein yields as influenced by legumes and fertility levels in buffel grass + annona-based horti—pasture system

Treatment Dry-matter yield (tonnes/ha) Crude protein yield (kg/ha)
2002-03 2003-04 2004-05 2002-03 2003-04 2004-05
G L Total G L Total G L Total G L Total G L Total G L Total
Legume
Stylosanthes hamata 391 1.16 507 474 141 615 543 120  6.63 2932 1429 436.1 3540 1727 5268 401.8 1455 5473
Stylosanthes scabra 371 0.63 434 448 078 526 515 072 587 2763 68.9 3453 331.0 849 4160 3780 77.0 455.0
CD (P=0.053) NS 005 0.27 NS 007 035 NS 0.04 042 NS 8.3 245 NS 10.8 32.0 NS 9.1 347
Fertilizer 1
OkgP,O,+ 0kg 308 066 374 375 078 453 436 058 494 2223 735 2959 2696 867 3563 313.0 63.9 3769
20kgP,O,+15kgKO 366 086 452 445 101 546 511 087 598 2719 989 3708 3284 1156 4440 3750 98.4 4735
40kgPO,+30kg KO 414 102 516 502 121 623 572 110 682 3134 1203 4337 377.0 1419 5189 4261 127.1 5533
60kg P,0,+ 45kg K,0 4.27 1.17 544 523 140 6.63 598 131 729 3275 1412 4687 3969 167.8 564.8 4485 1540 6025
CD (P=0.05) 042 007 038 046 0.10 048 053 006 060 245 11.2 326 32.8 143 426 374 120 462
G, Cenchrus ciliaris; L, Stylosanthes hamata and Stylosanthes scabra
Table 4. Effect of legumes and fertility levels on P and K uptake by grass and legumes and economics of production system under annona-based horti—pﬁsture system
P uptake (kg/ha) - K uptake (kg/ha) 2002-03 2003-04 200405
2002-03 2003-04 2004-05 2002-03 2003-04 2004-05 NR B:C NR B:C NR B:C
G L G L G L G L G L G L (Rs/ha) ratio (Rs/ha) ratio (Rs/ha) ratio
Legume .
Stylosanthes hamata 1236 1.62 1536 202 1857 178 10557 1392 129.88 17.20 152.04 1500 9,109 0.84 13,928 1.62 18,094 211
Stylosanthes scabra 1158 1.01 1429 126 1730 119 9794 945 120.51 1193 140.60 11.38 6,840 0.61 11,518 134 15920 1.86
CD (P=0.05) NS 0.06 NS 0.08 NS 006 NS 0.64 NS 0.75 NS 0.67
Fertilizer
OkgPO,+0kg KO 949 090 1181 1.05 1433 0.86 8039 892 9939 10.09 11663 7.62 4,105 040 8,786 1.13 12,849 1.66
20kgP,O,+15kg KO 1149 120 1424 143 1723 132 9772 1054 120.23 13.38 14030 11.89 7,209 068 11,899 .1.44 16,185 1.96
40kgP,0, +30kgK,0 1318 145 1621 1.88 1957 1.71 112.19 1267 137.19 1615 160.00 15.13 9,741 0.88 14,578 1.67 18,698 2.14
60kgP,0,+45kg KO 1360 1.67 17.00 221 20.60 2.03 116.14 1459 144.00 18.83 168.42 18.10 10,844 0.94 15631 1.69 20,297 2.20
CD (P=0.05) 1.21  0.09 1.64 0.12 1.85  0.09 882 095 1385 1.12 17.58 1.02

NR, Net return; B : C, benefit : cost ratio
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Fruit quality

Legumes intercropping with buffel grass + annona-
based horti—pasture system did not significantly influence
the fruit quality of annona. However, the seed weight,
pumber of seed and total soluble solid increased with the
increase in phosphorus and potash levels, but the signifi-
cant effect was recorded on application of 40 kg PO, +
30 kg K,O/ha compared with the control treatment. Fur-
ther, pulp weight/fruit significantly increased with increas-
ing level of P and K up to 60 kg P,O, + 45 kg K,O/ha
(Table 2). Similar results were reported by Monga et al.
(2004) in kinnow.

Phosphorus and potash uptake

Phosphorus and potash uptake by C. ciliaris was not
significantly influenced with legumes intercropping. How-
ever, S.hamata recorded significantly higher uptake of
phosphorus and potash than S. scabra. Among fertility
levels, with the increase in levels of phosphorus and pot-
ash, the uptake of phosphorus and potash by C. ciliaris
was increased, but the significant effect was recorded up
to 40 kg P,O, + 30 kg K,O/ha only. However, in legumes
significant increase in phosphorus and potash uptake was
found up to 60 kg P,O, + 45 kg K,O/ha (Table 4).

Economic returns

The maximum net returns (Rs 9,109, 13,928 and
18,094/ha) as well as benefit : cost ratios (0.84, 1.62 and
2.11) were obtained in intercropping of S. hamata with
buffel grass associated with annona trees during the first,
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second and third years respectively. Among phosphorus
and potash levels, the highest net returns and benefit : cost
ratios were achieved with the application of 60 kg P,O, +
45 kg K, O/ha (Table 4).

Thus, intercropping of Stylosanthes hamata along with
application of 60 kg phosphorus + 45 kg potash/ha in
sandy-loam soil having low fertility was found adequate
for higher productivity and monetary return from buffel
grass + annona-based horti—pasture system under rainfed
semi-arid regions.
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