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ABSTRACT 
I .- 

An experiment was conducted during 1991-96 to identify suitable tree species 
to plant on farm bund and also to screen tree species for live bund on Vertisols. 
Among 7 tree species planted on farm bund, the maximum plant height was found 
with subabul (Leucaena leucocephala) (7.60 m), followed by siris (Albizzia lebbeck 
Benth.) (7.01 m) and the least in anjan (Hardwickia binata Roxb.) (4.20 m). The grain 
yield of arable crop, viz. sorghum [Sorghum bicolor (L.) Moench] was highest (1,186 
kglha) when it was grown with Hardwickia binata and minimum when it was grown 
with Leucaena leucocephala (425 kglha). 

In another study (1992-95).screening of 6 different tree species for live bund 
was taken up. Among the different tree species, the maximum green-biomass yield 
was recorded in Gliricidia maculata (H.B. & K.) Steud. (45.64 qlha) and the minimum 
in Albizzia amara Boiv. (9.69 qlha). The grain yield of arable crop, viz. safflower 
(Cartharmus tinctorius L.), was highest when safflower was grown with Gliricidia a s  /. 
live bund (7.66 qlha) and the lowest with Leucaena leucocephala (3.87 qlha). 
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Major soil types in Northern Dry Zone 
of Karnataka are Vertisols and constitute 
nearly 80% of the land in the Zone, with an- 
nual precipitation of 600 mm. The rainfall is 
highly erratic causing serious soil erosion, 
thereby affecting soil health adversely. The 
arable crops grown in this region cover the 
land generally for a season of about 3-4 
months duration. The rainfall occurring dur- 
ing the uncropped period goes unutilized be- 
cause of the absence of any crop or vegeta- 
tion, often causing serious soil erosion. The 
continuous efforts of implementing soil and 
water conservations resulted in many meth- 
ods of conservations and the contour bunds 

are vastly used systems. This practice has re- 
sulted in wastage of about 6-8% of valuable 
land. Besides the high cost of constructing 
contour bunds, they are susceptible to frequent 
breaching due to sweiling and shrinking of 
bunds in Vertisols (Gaddanakeri, 199 1). These 
bunds can be efficiently brought under pro- 
duction by growing woody perennials on 
them. Therefore, it is appropriate to incorpo- 
rate tree cultivation on existing contour bunds 
which will help to stabilize the bunds and the 
under-utilized bund area ( 6 3 % )  can be eco- 
nomically utilized. However, it is important 
to identify such woody perennials to grow on 
farm bunds, which will have least effect on 
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the companion field crops. 
w-- Another technology recommended for 

soil and water conservation in Vertisols is al- 
ley cropping with woody perennials. Alley 
cropping is an agroforestry~practice in which 
arable crops are grown between managed pe- 
rennial hedge rows spaced at regular inter- 
vals. The hedge rows are cut back at planting 
and kept pruned during cropping to reduce 
competition with crops. The popular woody 
perennial grown as hedge row is Leucaena in 
Vertisols of northern Karnataka. But due to 

m devastating effects of psyllid bug 

(Heteropsylla cubana) the practice of alley 
cropping with Leucaena is loosing its ground 
(Korwar, 1992). This has necessiated the iden- 
tification of alternative woody perennials for 
alley cropping in Vertisols. 

MATERIALS AND METHODS 

A field experiment was conducted in 
medium black soils at Bijapur, during 1991- 
96 to evaluate the performance of 7 dryland 
tree species for their suitability to grow on 

-* farm bunds. The experiment was laid out in 
randomized block design with 3 replications. 
Six-month-old saplings of 7 tree species were 
planted on farm bunds with an intra-row spac- 

ing of 3 m. The farm bunds were laid on the 
contour lines with the specified dimension for 
medium black soils (top width 0.6 m, basal 
width 3.3 m, height 0.68 m, side slope-hori- 
zontal : vertical ratio 2 : 1 cross section area 
1.31 mL). 

The sorghum crop was grown at 45-cm- 
row spacing and all the cultural practices were 
adopted as per recomended package of prac- 
tices. 

The observations on plant height, diarn- 
eter at breast height, crown ratio and crown 
spread at the end of fifth year were recorded. 
The crown ratio is the ratio of crown length : 
total height of tree. The crown spread is the 
spread of branches in north-south and east- 
west direction with reference to the main stem 
of tree and it is expressed in m. The competi- 
tion effect between tree crops and field crop 
was assessed by recording the border effect 
and yield of companion sorghum crop. 

Another field experiment involving al- 
ley cropping With 6 different tree species and 
safflower was taken up in medium black soils 
at Bijapur for 1992, 1994 and 1995 under 
rainfed conditions. The experiment was laid 
out in randomized block design with 4 repli- 
cations. The tree species which were used as 

Table 1. Silvicultural characters ofdifferent woody perennial on farm bunds and their effect on yield ofsorghum in 
Veltisols 

Tree species Plant DBH Canopy Spread Crown Sorghum Border 
height (cm) N-S E- W ratio grain etTect 

. (m) (m) (m) yield (m) 
(kglha) 
During 5th year (1 996) 

Acncin niloticn 5.45 13.59 5.00 3.94 0.58 543 8.9 
Albizzin lebbeck 7.01 14.34 5.91 4.86 0.55 578 8.1 
Azndirnchfn indicn 5.71 08.99 3.50 4.24 0.58 621 7.8 
Cnssicn sinmen 5.45 07.78 3.38 3.27 0.54 766 6.7 
Dnlbergin sissoo 5.06 06.43 3.04 2.96 0.57 935 4.5 
.Hnrdwickin binnrn 4.20 05.22 1.51 1.37 0.49 1 186 3.1 
Leucnenn lecucocephnln 7.60 12.63 5.85 4.95 0.58 425 7.1 
CD (P = 0.05) 0.638 2.064 0.666 0.342 NS 11.6 1.88 

v. - CV 16.91 9.71 12.000 10.35 ' 15.87 18.42 14.24 

NS, Non-significant 
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livebunds were planted in 2 rows with 30 cm 
distance between them and the distance be- 
tween 2 live bunds was 30 m. The length of 
each live bund was 30 m. Safflower crop was 
raised between 2 live bunds during winter 
(rabi) season of every year. The crop was 
planted at a row spacing of 60 .cm and all the 
recommended cultural practices were fol- 
lowed. The tree species were planted on 16 
June 199 1 and from second year onwards saf- 
flower crop was raised in the alleys of live 
bunds. After establishment of live bunds, 3 
cuttings were made every year at an interval 
of 75-90 days. The observations of green-fo- 
liage yield of different alley crops and yield 
of safnower over 3 years were recorded. The 
competition effect between alley crops and 
field crop was assessed by recording yield of 
companion satnower crop. The rainfall re- 
ceived during the experiment was 138, 506 

/- *, , 
a d  708 mm in 1992, 1994 and 1995 respec- 
tively compared with the 585 mm normal 
rainfall. 

RESULTS AND DISCUSSION 

The maximum plant height was recorded 
with Leucaena leucocephala, followed by 
Albizzia lebbeck (Table 1). These 2 species 
were at par but significantly superior to other 
species, viz. Azadirachta indica, Cassia 
siamea andAcacia nilotica. The findings sup- 
port the results of Itnal (1987). The lowest 
plant height was recorded in Hardwickia 
binata. The diversity in plant height may be 
partly due to genetic variation and partly due 
to chance factors favouring certain seedlings. 

Albizzia lebbeck had the highest dbh 
which was at par with that of Acacia nilotica 
and Leucaena leucocephala. The least dbh 
noticed in Hardwickia binata, which was at 
par with Dalbergia sissoo. Similar trend was 
reported by Devaranavadgi and Murthy 
(1995). 

The crown canopy spread (NS) was high- 
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. . est in Albizzia lebbeck, followed by Leucaena Safflower seed yield also differed signifi- 
\?- leucocephala. The least canopy spread was cantly in all the live bund tree species during 

recorded in Hardwickia binata 1.5 1 m (NS) the 3 years. During 1992, safflower yield was 
and 1.37 m (EW). highest when Albizzia amara was used as live 

The highest grain yield of sorghum was bund, whereas during 1994 and 1995, as well 
recorded in Hardwickia binata, followed by as on the'average basis, safflower ~ i e l d  was 

Dalbergia sissoo and the least in Leucuenu higher where Gliricidia maculata tree spe- 

leucocephala. cies was used as live bund, followed by 

In agroforestry systems, the tree species A1bizzia amara live bund. 

should cause least effect on field crops with The yields safflowsiwere lower when 

minimum competition for light, water and Desmanthus 'irigatus and Leucnenfl 

nutrients (Itnal 1987). The agroforestry wis- leucocephnla tree species were used as live 
-.- 

dom prescribes the optimization of yields of bunds. This indicates that among 6 tree spe- 

tree and field crops for acceptability of new cies, Gliricidia maculata can be used as live 
bund with least adverse effect on annual crop models. The'present trend indicates that 
(safflower) and with higher green leaf ma- 

Hardwickia binata and Dalbergia sissoo are nure. Gliricidia maculatn was to be the most 
quite suitable for planting on farm bunds due promising hedge row species in psyllid-in- 
to border effect and highest rabi feged area (IRDC, 1988). Funher, crop- 
sorghum yield. The effect of woody ~.erenni- ping of maculatn with other field 

On crops can be fbrther crops could be tested with certain silvicultural 
by root pruning and canopy mnagement. manipulations like root pruning and canopy 

The green-fodder (green matter) yield of ,nagement, 
all the tree species differed significantly in 
all the 3 seasons (Table 2). On an average, REFERENCES 
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