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ALLELOPHATIC EFFECT OF PROSOPIS AFRICANA (GUILL AND
PER) TAUB POD POWDER ON THE GERMINATION INDICES OF
THREE VARIETIES OF ABELMOSCHUS ESCULENTUS (L.
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ABSTRACT

The release of certain chemicals by plants has been found to
significantly affect different facets of other plant life cycles, from
germination through to reproduction. The study was carried out to
investigate the allelopathic effect of Prosopis Africana pod powder
on the germination, growth and yield attributes of three varieties of
Abelmoschus  esculentum.  Germination indices such as
germination percentage, germination rate and germination index
were evaluated. Growth parameters namely; number of leaves,
plant height, stem girth and leaf area were also assessed. The data
collected were subjected to analysis of variance using Statistical
Package for Social Science (SPSS) 16.0 version. Duncan Multiple
Range Test was used to separate mean differences (P<0.05).
Results revealed that the highest germination percentage, index
and rate values were recorded for variety Yellen (100%, 3.447 and
0.5), respectively when treated with Prosopis Africana pod powder
extract. Highest germination index values were recorded in okra
varieties Yellen, Clemson spineless and NHAe when treated with
40, 60 and 40 g of the pod extract (3.447, 3.057 and 3.39)
respectively. Least germination percentage, and germination index
recorded in okra variety Clemson spineless and NHAe (7.22% and
0.39) respectively. Administration of 80 and 100 g of the Prosopis
Africana pod powder extract resulted in a detrimental effect on the
three okra varieties, thus concluded allelopathic at these
concentrations.
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INTRODUCTION

Allelopathy refers to the beneficial or harmful effects of one plant
on another plant, both crop and weed species, by the release of
chemicals from plant parts by leaching, root exudation,
volatilization, residue decomposition and other processes in both
natural and agricultural systems (Ferguson et al. 2013).
Allelopathic compounds are metabolites which released from
plants and can be beneficial or detrimental to the growth of receptor
plants (Chang-Hung, 1999). The effects of allelochemicals on
germination and growth of plants may occur through interference
in cell division, energy metabolism, mineral uptake, and
biosynthetic  processes  (Pasiecznik  1999).  Ecologically,
allelopathic compounds might play an important role in structuring
communities.

Allelopathy has been reported to affect many aspects of plant
ecology including occurrences, growth and plant succession; the
structure of plant communities, dominance, diversity and plant
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productivity. Commonly cited effects of allelopathy include reduced
seed germination and seedling growth (Gulzar & Siddiqui 2014).
The detrimental effects of allelochemicals on recipient plants could
also be considered to cause biotic stress, called “allelochemical
stress” (Folarin et al. 2015).

Allelopathy ecology in natural and agricultural ecosystems has
received increasing attention because of the significant reduction
of important plants growth and yield reduction of crops. It is an
ecological interaction primarily based on the ability of certain plant
species to produce secondary chemical compounds that exert
some sort of biological effects on other organisms, many of which
are still unknown (Waller 2003). Hedberg and Edwards (1989)
reported that allelopathic compounds could be phenolic in nature.
Other researchers (Humaid and Warrag, 1998; Kahi 2003) showed
that Prosopis species foliage and pods contain autotoxin that can
inhibit growth of other plants. However, the influence of the species
on tropical food crop like okra under Nigerian condition in particular,
has not been studied.

The aim of the study was to investigate the allelopathic effect of
Prosopis Africana pod on the germination and seedling growth and
yield of three varieties of okra. The objectives of the study were to
Prosopis Africana plant for its capacity to suppress weed;
investigate the allelopathic effect of Prosopis Africana pod extract
on the growth of three varieties of okra; and to evaluate the effect
of Prosopis Africana pod on yield of three varieties of okra.

MATERIALS AND METHODS

Description of Study Area: The experiment was carried out at the
experimental plot (8°44'8 and Longitude 4°29°13) of the
Department of Plant and Environmental Biology, Kwara State
University, Malete, Kwara State Nigeria.

Planting materials: Seeds of okra were obtained from the Ministry
of Agriculture, llorin, Kwara State, Nigeria. Three varieties of okra
namely Clemson spineless, NHAe, and Yellen were used for the
research.

Samples of Prosopis Africana pod were obtained from Malete, and
the shaft in which the pod was removed were cut into small pieces,
air dried at room temperature and made into powder using an
electric blender.

Soil collection and analysis: Soil Sample was collected from an
undisturbed area within the experimental plot of the Department.
Digestion of soil sample for trace metal was carried out using Regia
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Method (Gaudino et al. 2007). One gram of soil sample was
weighed into a clean digestion flask, 9.0 ml of conc. HNOsand 9.0
ml of conc. HCI were added into the sample in the digestion flask.
The whole sample was heated on an hot plate until all the brownish
fumes expelled out (Nitrogenous compounds), which confirmed
that the sample is digested and the sample was allowed to cool at
room temperature and a few distilled water was added and mixture
was filtered into 100 ml standard flask and it was transferred into
plastic reagent bottle for analysis with Atomic Absorption
Spectrometry (A.A.S.) The analysis for heavy metals with A.A.S.
was carried out at University of llorin Central Research Laboratory.
The treatment comprised of 5 different quantities of powdered pod
of Prosopis Africana (20, 40, 60, 80 and 100 g); and 3 varieties of
okra, laid out in a randomized complete block design.

Germination Indices: The indices computed include germination
percentage (G%), germination rate (GR) and germination index
(G).

Germination percentage (G%): The number of germinated seeds
as a percentage of the total number of tested seeds given as;

germinated seeds

G% = x 100% (Kader 2005).

total tested seeds

Germination rate (GR):

GR= —
t50

Where tso is the time needed to achieve 50% of the final
germination percentage (Kader 2005).
Germination index (Gl): This was calculated for each treatment
according to:
GI = number of germinated seeds
- days of first count
number of germinated seeds
days of second count

(Kader 2005).

number of germinated seeds
days of last count

Growth and yield parameters: Data on growth parameters such as
number of leaves, plant height, stem girth and leaf area were
collected. Yield attributes were collected on number and weight of
fruits.

Data analysis: Data collected were subjected to analysis of
variance using Statistical Package for Social Science (SPSS) 16.0
version. Duncan Multiple Range Test (DMRT) was used to
separate mean differences at P<0.05.

RESULTS

Effects of pod powder of Prosopis Africana on germination
indices of three varieties of okra

Germination Percentage: Okra variety (Clemson spineless)
recorded the highest germination percentage (100%) when the
okra varieties were treated with 20.0 g of Prosopis Africana pod
powder extract. However, no significant difference was recorded
between the germination percentages of okra varieties Yellen and
NHAe. Least germination percentage in all the okra varieties was
observed in okra variety Clemson spineless (7.22%), when treated
with 80 g of Prosopis Africana pod powder extract (Fig. 1)
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Germination Index: Yellen okra variety grown in pots containing
40 g of Prosopis Africana pod powder extract had the highest
germination index (3.446). However, there was no significant
difference between the germination index values recorded by
varieties Yellen and NHAe (Fig. 2).

Germination Rate: Okra variety Yellen seeds sown in pots
containing 40g of Prosopis Africana pod powder extract had the
highest germination rate (0.5), though there was no significant
difference between the germination rate values recorded by okra
varieties Yellen and NHAe. Least germination rate (0.11) was
recorded by the 3 okra varieties studied at 80 g, and NHAe when
treated with 100 g of the powder extract (Fig. 3).
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Treatments

Fig. 1: Effects of Prosopis Africana pod powder extract on
germination percentage of okra varieties (Yellen, Clemson
spineless and NHAe) seeds.

Bars with the same letters are not significantly different from each
other at P<0.05.
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Fig. 1: Effects of Prosopis Africana pod powder extract on
germination index of okra varieties ( Yellen, Clemson spineless and
NHAe) seeds.

Bars with the same letters are not significantly different from each
other at P<0.05.
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06  Germination ate vellen though there was no significant difference in the leaf area of plant
s W Germination rate Clemson spineless grown in soil containing 80 and 100 g of the pod extract (Table 2).
05, s b a3aa Germination rate NiiAe Stem girth: Plant grown in pots containing 40g of Prosopis Africana
b b b pod powder extract had the highest stem girth grown at 12WAP
b b though there was no significant difference in the stem girth of plant
N grown in all weeks of planting. Plant grown on Prosopis Africana
: had the least stem girth at 4WAP.
E a a
. @33 b Table 1: Effects of pod powder of Prosopis Africana on growth of
* . okra variety Yellen
0 4WAP BWAP BWAP 10WAP 12WAP
control 20 40}\7. 60g 80g 100g Plant height o)
. lreatments Control 134622203 16762194 18800 +£2091 18830319 19.20%+285
Fig. 2: Effects of Prosopis Africana pod powder extract on 209 127074245 18233323 20470 +067 20571 +078 21.10%+089
germination rate of okra varieties (Yellen, Clemson spineless and 40g 1463116 1923°£403  2283°+£134 23307167 23507 1.60
NHA d B0g 1360°£130 1883 +148 20900+122 2077114 2067+ 150
e) seeds. 80g 35T +618  440b+762 553 +058 55064953 553 +058
100y 324078 119724497 13400°+430 140304420 14370+ 351
Bars with the same letters are not significantly different from each Number of leaves
other at P<0.05 Control 402 +0 46734153  467%+153 467%+153 502+100
: 20g 533+ 058  4677+158 233 =153 167115 6672306
. . 40g 50:£100  3672+208 267058 233058 5338404
Effects of pod powder of Prosopis Africana on the growth of 60g 6.0°£0 4332058 233°+058 267v+058  4672+£153
okra Variety Yellen 80g 1679289  202+346 16772890  167°+289  20°%3.45
o . - . 100g  433Px153  60°+265 633 +153 66772153 73332
Plant Height: Okra seeds sown in pots containing 40 g of Prosopis Leaf area (om?)
Africana pod powder extract had the highest plant height of 14.63 Control 9374112 1577°:140 13072433 1309°+418 1028+ 257
cm at 4 WAP though there was no significant difference in the 20g 168780+ 432 22472+581 22422+ 959 33182 +2841 27.08°+2252
: : 40g 193024915 173341300 18782+ 1458 12724361 1979°+895
helghtsl of those treatged with 60 g of the pod extract and control 80 115004 529 18075580 255935515 16772£085 18772448
pots. Highest plant heights were observed at 12 WAP. Okra seeds 80g 444°£769 863 +1495 1404242432 10743+ 1858 7.833%1357
sown in soils containing 80 g of Prosopis Africana pod powder had 100g 591 x474 132122866 N 32-4%' £1821 2047°+ 1153 3071°£16.25
. em gi
the least plant height from 4WAP to 12WAP (Table 1). Control 0722008 12070 1432025 1404020 15772025
. 20g 1200£040  1.30°x 0410  1572:023  167°x032  1872x038
Number of leaves: Plants grown with 80 g of the pod extract had 40y 115M£022  1373£012  153£012  163°£006 15677015
the least number of leaves till 12 WAP. 80g 093®+015 1272:012 14092017 1472012 1872+ 006

80g 0.20°%0.35 0.300+ 0.52 0.47° +0.81 0.50° + 0.87 0.53"+0.92
100g 1.03®0+038  133+0.32 1.633+ 040 2.00%+0.36 2133+ 0.15

Means values with the same superscript letters within a column in
a section are not significantly different at P < 0.05

Leaf Area: The okra plants grown in pots containing 40 g of the pod
extract had the highest leaf area at 4 WAP, with no significant
difference in the leaf area of those grown in soil treated with 60 g

f the pod extract and i trol pot hown in Table 1.
01 the pod exiract and in conirol po's, as shown in 1able Table 2: Effects of pod powder of Prosopis Africana on growth of

Stem girth: Okra seeds sown in pots containing 100 g of Prosopis okra variety Clemson spineless

Africana pod powder extract had the highest stem girth grown at 12 AWAP BWAP 8‘;"‘;'? e 1OWAP 12NAP
WAP, though there was no significant difference in the stem girth Control 19652+ 043 2440°+ 040 2553b+097 25032 +047  26.73% =110
recorded at 10 and 12 WAP (Table 1). 20g 187070 £242 24473+468 2683+408 26832+414  27075+428
40g 1630+ 165 26632+177 2833060 2837:+200  29.005+0.81
e 60g 17871329 26433 +152 2710 +231  28005£201 27773176
Effects of pod powder of Prosopis Africana on the growth of 809 670°:580 1057°:956 1310°%1139 1360°£ 1178  18.20°£16.29
okra Variety Clemson Spineless 100g 10400+923 1500 +1301 15630+1374 16572 +1445 16733 +14 57
Plant Height: Okra seeds sown in pots containing 40 g of Prosopis Number of leaves
Africana pod powder extract had the hiahest blant heiaht of 26.63 Cortrol  433@+058  3679£058  233+0528  13%+115  1672+153
icana pod powder extract had the highest plant height of 26. 20g 500°+100 3338058 309100 333 £153  4000:1.73
cm at 6 WAP though there was no significant difference in the 40g 5679+058 367°+153  367°+208  300°+265  400°+265
height values of plant grown in soil with 20 g of the pod extract and 60g 533+058  433+252  433¢2320 36771306 3679404
trol pots. Highest plant height was recorded at 12 WAP (Table 508, Sorense.  semsser  somessi  semetr  romssss
control pots. Rig p g 100g 3052265 3673+351  3.002 + 361 3672 £472 73334569
2). Leaf area (cm?)
Control ~ 1173%+424 13432+649 153%+753  11322+1038 658 =664
. . - 20g 1610+ 450 1510°£555 138%+234  17.80°:415 1451 +163
Number of leaves: The okra plants grown in pots containing 100 g 40g 192724099  2166°+ 1688 4789241950 28540+ 1487 27152 +717
of Prosopis Africana pod powder extract had the highest number of 80g 119344329 17.97°:625 16.3%+512  2268°+651  14.20%+13.19
leaves at 12 WAP, though there was no significant difference ?gg ; -ggg; 151283 ;?11; * 343303 ?bﬁg;ht i g;‘; i?zgz t igjg igég:"i géﬁi’
. + + + + +
between the number of leaves of plant grown in 20 and 40 g. Leaf 9 T T Tstemgrth o
number grown on Prosopis Africana has the least number of leaves Control 11734012  1333+025 13734040 1533 +042 1809053
in control at 12 WAP (Table 2). 20g 1109+ 026  143°+047 1432025 153012 1702010
40g 103006  137°:021  1632+038  170°+017 1802025
, . ) 80g 103032 1132:025 1273012 143023 1572006
Leaf Area: Okra seeds sown in pots containing 40 g of Prosopis 80g 0532+046 0702061 0832 £072  1009+087 1.03320.89
Africana pod powder extract had the highest leaf area at 8WAP, 100g 067°+061 107082 127"+ 1.10 1237+ 1.07 1437+ 1.24
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Means values with the same superscript letters within a column in
a section are not significantly different at P < 0.05.

Table 3: Effects of pod powder of Prosopis Africana on growth of

okra variety NHAe
4WAP BWAP S8WAP 10WAP 12WAP
Plant height (cm)
Confrol 16.83:+3.19 2083%+219 21570+326 2220%+347 2230%+303
20g 1733 +£436 2540°+550 2680°+658  2753@+605  27.402+£597
40g 14758+ 165 197780 +091 20730 +095 2063c+040 20872 +049
60g BAT +709 1007 +£873 10700d+9327 10.70bed £ 927 10970+ 849
80g 2410+ 419 403 +6.99 4200+ 727 4579+ 791 457 +£7.91
100g 298+517  TA0+1229 7O07¢+1223  7379+1276 753¢+1305
Number of leaves
Control 4673+ 058 3673+ 058 2.008+1.00 2008 +1.00 36 £115
20g 6.679+0.58 3673+ 153 3.000+0 1672115 333+ 252
40g 533 +058 433 +058 233¥+058 1673+ 153 1.02+1.00
G0g 300kc+265 333 +306 3332+£289 233+£252 2672+3.06
80g 133 +£2.31 16724289 2007+ 346 233+404 233 +£4.04
100g 1.67°+ 289 2672+ 4862 1.672+2.89 1673+ 289 233 +£404
Leaf area (cmé)
Control 14780 +219 1580+0 1412+0 968 +0 9030
20g 32945+ 1667 159010 14120 968 +0 9.03+0
40g 12140+ 228 1590+ 0 14120 968 £0 9.03£0
60g 7550+ 693 1590+ 0 14120 968 £0 9.03x£0
80g 1.04b £ 179 1580+ 0 14120 968 +0 9.03£0
100g 413+ 715 1580+ 0 1412+0 968 +0 9030
Stem girth

Control 1208 +020 1270+009 1400017 1.608 + 017 15080 +0.20
20g 14328+ 047 1773+ 0.15 1.878+0.25 1.972+0.35 2107 £ 0.26
40g 0973+ 025 123+ 006 1373+ 006 1502+ 010 1602 + 0
60g 047+ 042  0902+078 105+ 087 10%+087 1 008+ 0 87
80g 0204035 033+ 058 053 £0.92 0.47°+0.80 0.50°+ 0.87
100g 0.37°+0.64 0530+ 0.92 0.632+1.09 0.70%0 + 1.21 06M™+1.15

significant difference in the number of fruit at 80g and 100g and
most edible fruit is at 60g and 20g of plant grown in Yellen (Table
4).

Effects of pod powder of Prosopis Africana on number and
weight of fruit of okra variety Clemson spineless

Fruits collected from okra grown in pots containing 20 g of Prosopis
Africana pod powder extract had the highest fruit number and
weight at 40 g, though there was no significant difference in the
number of fruit values at 40 g of the pod extract and control (Table
4).

Table 4: Effects of pod powder of Prosopis Africana on yield
attributes of three varieties of okra

Varieties Yellen Clemson spineless NHAe

Number Weightof ~ Numberof  Weightof Numberof  Weight of

of fruits _ edible fruits fruits edible fruits fruits edible fruits
Control 333 J47a g 303 508 14032
20g 3670 g.578 5678 503 367 20.338
40g 5672 5.03® 3.33® 6932 5678 19.83a
60g 5672 5778 6.08 553 2.330 11 (7ae
80g 0.33¢ 1.07e 0 0 0 0
100g 1.00¢ 2.87ab 2.0k 5,03z 1.00 6.630¢

Means values with the same superscript letters within a column in
a section are not significantly different at P < 0.05.

Effects of pod powder of Prosopis Africana on the growth of
okra Variety NHAe

Plant Height: Okra plant grown in pots containing 20 g of Prosopis
Africana pod powder extract had the highest plant height of 27.40
cm at 12 WAP, though there was no significant difference between
the heights of plant grown in 40 g of the pod extract and control
pots. Highest plant heights were observed at 12WAP (Table 3).
Number of leaves: Okra seeds sown in pots containing 40 g of
Prosopis Africana pod powder extract had the highest leaf number
grown at 4 WAP, though there was no significant difference
between the number of leaves of okra plant in soil with 80 and 100
g of the pod extract. Leaf number grown on Prosopis Africana had
the least number of at 12WAP (Table 3).

Leaf Area: Okra plant grown in pots containing 20 g of Prosopis
Africana pod powder extract had the highest leaf area at 4 WAP.
However, there was no significant difference in the leaf area of okra
in all the treatments except those in soil treated with 20 g of the pod
extract (Table 3).

Stem girth: Plants in pots containing 20 g of Prosopis Africana pod
powder extract had the highest stem girth at 12 WAP, though there
was no significant difference between the stem girth values of okra
grown in soil 80 and 100 g of the pod extract as shown in Table 3.

Effects of pod powder of Prosopis Africana on number and
weight of fruit of okra variety Yellen

Okra fruit grown in pots containing 40g and 60g of Prosopis
Africana pod powder extract had the highest fruit number and
highest weight of most edible fruit is at 20g though there was no

Allelophatic Effect of Prosopis Africana
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Means values with the same superscript letters within a column are
not significantly different at P < 0.05

Effects of pod powder of Prosopis Africana on number and
weight of fruit of okra variety NHAe

Okra fruit grown in pots containing 40 g of Prosopis Africana pod
powder extract had the highest fruit number and highest weight of
fruit when treated with pod extract of 20 g, though there was no
significant difference in the number of fruit when treated with soil
containing 40 g of the pod extract and control pots of okra grown in
NHAe (Table 4).

DISCUSSION
Okra seeds planted started to germinate after four days.
Germination involves several stages that begin with water uptake
by dry seed and end with the elongation of the embryonic axis.
Nonetheless, even under favorable conditions, water absorption is
prevented in seeds of many species characterized with hard
impermeable seed coat causing physical dormancy. The decrease
in germination indices recorded in this study could be as a result of
the negative effects the pod powder has on the seeds, especially
at higher concentrations. This observation is in accordance with an
earlier research by Getahun & Ali (2017) who studied the
allelopathic effect of Prosopis juliflora aqueous extract on tropical
crops. They concluded from their findings that the extract from the
Prosopis spp. are capable of effecting inhibitory effects on the
germination and growth of the tropical crops investigated. They
opined that the extract of the Prosopis sp. is capable of reducing
germination and significantly inhibiting seedling growth of the
crops. Similarly, Siddiqui et al. (2009), who also studied the
allelopathic effect of different concentration of extract of P. juliflora
on seed germination and radicle length of wheat, and reported
proportional inhibitory effect of aqueous extracts of Prosopis
juliflora on seeds germination and seedling growth of wheat.
The result of this study revealed that the growth parameters of the
okra decreased with increasing concentration of Prosopis Africana
pod powder extract. Consequently, the results indicated that the
pod powder of Prosopis Africana possesses allelopathic effect,
(Guill And Per) Taub Pod Powder on
(L.)
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which significantly inhibited the growth and yield of the okra
varieties. Poor growth recorded when treated with higher
concentration of the pod powder, in terms of number of leaves,
plant height and leaf area, further indicated the deleterious effect
of the powder on the parameters. This finding is in harmony with
an earlier study by Amare (2012) who worked on the allelopathic
effect of Eucalyptus globules on seed germination and early growth
of some monocot crop. They reported that allelopathic effect of the
aqueous botanical extract used resulted in reduction of germination
rate, and lengths of radicles and plumules of the test plants. The
trend observed in this study is also in line with a report of Jadhar &
Gayanar (1992) who found that the percentage of germination,
plumule and radicle length of rice and cowpea decreased with
increasing concentration of Acacia auriculiformis leaf leachates.

Several reports addressed the importance of allelopathic effect of
various trees; E. camaldulensis, Prosopis julifera and Acacia
nilotica, which significantly affected seed germination and seedling
growth of specific crops and weed species (Khan et al. 2004).
Gulzar & Siddiqui (2014) reported that the allelopathic effect from
aqueous extracts of E. alba showed an inhibitory effect on seed
germination and seedling growth of weed (Cassia fora L. and
Cassia sophera L.) and crop plants (P. aureus L. and Oryza sativa
L). Foliar leachates have been regarded to be most phytotoxic in
nature (Xuan et al. 2004; Ferguson et al. 2013). This is applicable
also to V. paradoxa leaves, which may have contributed to the
inhibitory effect on the studied vegetables. In similar experiments,
researchers concluded that allelopathy and stress interact under
natural condition. Romeo & Weidenhamer (1998) reported that
under laboratory condition, which is less typically and therefore less
stressful than field condition, the allelopathic effect might be
reduced. Phenolic acids have been shown to be toxic to
germination and plant growth processes (Einhelling 1995). V.
paradoxa contains palmitic, oleic, linoleic, arachidic, stearic and
phenolic. From its composition, phenolic compounds present might
be responsible for the inhibitory effect on the studied vegetables
(Xuan et al. 2004; Ferguson et al. 2013). Nevertheless, in this
research, biotic stress might be partially responsible for the
increases of the allelopathic effect of Prosopis Africana pod powder
extract, since the experiment was carried out in planting polythene
pots

The plant height was observed to be higher in 20 to 60 g of the pod
extract treatments in the three varieties of okra (Yellen, Clemson
spineless, NHAe) and heights were significantly higher than the
control, 80 and 100 g, for all the plant heights studied, at different
intervals. The highest values of plant height were observed in
Clemson spineless which is 29.00 cm in 40 g at 12 WAP and the
lowest plant height was observed in NHAe which is 4.57 cm in 80
g at 12 WAP. At the end of the experiment, plants grown in 20 to
60 g of Prosopis Africana pod powder had higher growth than 80
to 100 g treatments which implies that lower concentrations of the
pod powder support the growth of the plant. The higher the
concentration of Prosopis Africana the lower values of the
evaluated parameters of the okra plant. With respect to stem girth
and leaf area of the three varieties of okra; Yellen, Clemson
spineless, NHAe response of the treatment are not significantly
different from each other. Among the three varieties (Yellen,
Clemson spineless and NHAe), Clemson spineless had the highest
leaf area of 47.88 ¢cm?2 in grown in soil containing 40 g of the pod
extract at 8 WAP, and Yellen also had the highest stem girth 0f 2.13
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mm in 100 gpod extract treatment at 12 WAP. The numbers of
leaves of the three varieties (Yellen, Clemson spineless and NHAe)
are similar. The numbers of leaves were not significantly different
at P< 0.05. The leaf number of the plant reduced due to falling of
leaves after the first fruit harvest.

The highest number of fruits was obtained from Clemson spineless
in 60 g of Prosopis Africana pod powder which was followed by
values obtained from varieties Yellen and NHAe. Significantly
highest fruit size was observed in NHAe when compared to those
of Yellen and Clemson spineless varieties. There was no significant
difference in fruit number between the three varieties. Apart from
the number of fruit per plant, individual fruit weight also plays a key
role in determining yield per plant
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