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ABSTRACT.

The response of leqgumes to inoculation with Bradyrhizobium sp. can be
affected by many factors. Little work has been undertaken to examine how indigenous
populations of rhizobia affect this response. In about 60% of the fields surveyed in the
area under investigation in Egyptian new reclaimed soils at Ismaeiia, the roots of
peanut (Arachis hypogaea ) pianis had no nodules. The aim of this study was
determine the effect of inoculation with Bradyrhizobium sp. on nodulation and pod
yields in peanut. Inoculated plants were compared with the un-incculated ones
receiving nitrogen fertilizer (positive control) and that no fertilized (negative control). In
all experiments the nodules dry weight from the inoculated plants was higher than that
in the un-inoculated (negative control) or fertilized treatments {positive control}. The
negative cantrol treatment gave 30% lower yield of peanut than that in inocufated or
the N- fertilized treatment, while the latter two treatments gave similar yields. It can be
concluded that the use of incculants have an advantageous and very important to
peanut cropping in Egypt .
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INTRODUCTION

Biological nitrogen fixation represents the major source of nitrogen
input in agricultural soils including those in new reclaimed regions. The major
nitrogen fixing systems are the symbiotic systems, which have a significant
role in improving the fertility and productivity of low nitroegen soils. The
Rhizobia -fegume symbioses have received most attention and have been
examined extensively. Legume gropes introduced into new area will only
form nodules and fix nitrogen if compatibie rhizobia are presented in the soil.
In recent years peanut (Arachis hypogaea) became a major summer crop in
some of new reclaimed soils in Egypt. The progressive increase in peanut
production may be relevant to improvement high yielding cultivars, through
improving nodulation and symbiotic nitrogen fixation using highiy efficient
Bradyrhizobium strains specific to the legume pilant (Aliwi, et al, 1989; Abo El-
Soud, 1999 and Graham and Vance, 2003). Inoculation with a mixture of
specific rhizobia strains in a virgin sandy soil at llsalhia, Egypt, produced
significant increases in dry matter and nitrogen contents in peanut plants
compared to the un-inoculated control (Moawad ef al, 1988). Similar results
were obtained by Nassef, (1989), who found that un-inoculated peanut plants
recorded the lowest number, dry weight and nitrogenase activity of nodules
as compared with inoculated treatments. Selection of the most effective
Bradyrhizobium sp. to inoculation for peanut get profitable benefits of nitrogen
fixation for both poor sandy soii and standing crop.
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MATERIALS AND METHODS

Survey experiment:

A survey covering 30 farmer peanut fields in Ismaelia governorate
through the summer growing season of 2004, where the most area of
cultivated with peanut in Egypt. Plant samples were taken at the time of pod
formation stage. The roots of five representative plants from each field were
washed and the nodules presented were detached, counted and weighed
after drying for 24 hours at 70°c which given a constant dry weight.

Incculation experiments:

Three field experimenis were conducted in summer growing season of
2004 as follows: the 1% one was conducted in a farmer's field. Plants
inoculated with three Bradyrhizobium sp. (Arachis) strains obtained from
Biofertilizer production unit, Soils, Water and Environment Research Instiiute,
ARC. Egypt. (Namely; ARC 801; ARC 6017 and USDA3456 ), were
compared with the positive contral which is un-inoculated plants received 90
kg Nffedan { recommended dose) split in three doses, at sowing, beginning of
flowering and beginning of pod formation and/or compared with the negative
control which do not receive any nitrogen. The five treatments were
randomized in five replicates. Each plot consisted of 4 rows, each 6m long,
spaced 60 cm apart. Plants were spaced at 10 cm on the row. Just before
sowing, the seceds of variety Giza 6 were mixed with three vermiculite based
inoculanis, at the rate of 300g inoculants /50kg seeds with Arabic gum
solution 16% at the rate of 500mi / 50 kg seeds. !rrigation was immediately
after sowing. The roots were examined to nodulation at the pod formation
stage. At maturity, two middle rows were harvested by hand. Peanut vield,
dry matter yield of shoots, 1000 seed weight and shelling percentage
{percentage of nut in unshelied peanut) were estimated.

In the other two experiments, three treatments were conducted to be
inoculation without N-fertilization, N-fedtilization (90 kg N/fedan) and un-
inoculated plants without N-fertilization. The three treatments were replicated
six times in a randomized complete block design. Inocula in experiment
number two was strain Bradyrhizobium sp. namely USDA 3456 while
Bradyrhizobium sp. Strain naming ARC 601 was used in experiment
number three.

Phosphorus (15.5% P»Os) was incorporated as triple super phosphate
into the soil at the rate of 20 kg P,0Os /feddan before sowing.

Statistical analysis:
The data were statistically subjected to analysis of variance according
{0 Steel and Torrie {1960).

RESULTS

The obtained resuits in Table 1. showed that, about 60% of the
samples taken from farmer’s field had practically no nodules. Total dry weight
of nodules per plant was less than 1g, in all cases.
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Tabie 1: Number and dry weight of peanut nodules formed by native
Bradyrhizobium sp. in Ismaelia farmer fields.

Sample | Nodules g&::&?g: Sample | Nodules O?Lyoﬁ;fz t
number | per plant (g/plant) number [ perplant { - 00

1 46 0.3 16 54 | 0.5

2 0 0 17 0 0

3 0 0 18 46 0.6

4 0 0 19 0 0

5 35 0.4 20 0 0

6 48 0.6 21 0 | 0 N

7 0 0 22 51 | 0.7

8 39 0.4 23 0 | 0

0 i) 0 24 43 | 0.6

10 0 4] 25 0 ; 0

11 42 0.5 25 39 05

12 0 0 27 0 0

13 48 0.7 28 | 37 0.5

14 0 0 29 0 0

15 0 0 30 0 | 0

In the first experiment, nodules were developed only on the inoculated
plants. The Yield of un-inoculated plants was lower than that inoculated with
Bradyrhizobium sp. Three inoculated treatments were not differed than that
fertilized with nitrogen (Table 2}.

Table 2: Effect of inoculation with different Bradyrhizobium sp. strains
and nitrogen fertilization on the yield of peanut.
Dry matter of

Pod yield . o Weight of
Treatment (ka/feddan) (kgslrflggctisan) Shelling (%) 1000-seed (g}
LUSDA 3456 1368 a (4028 a 681 a 756 ab
ARC 617 1201 abl4218 a 1593 a 803 a
ARC 601 1252 ab|3722 a 598 a 734 bc
N —fertilizer 1236 abls273 a 588 a 689 ¢
Un inoculated [958 b 3714 a 47 b 682 ¢
CV (%) 17.0 29.9 7.0 55

Peanut from un-inoculated treatment had lower shelling percentage
than those obtained from the other treatments.

(n the 2™ and 3“ experiments, pod yield, dry matter yield of shoots
and shelling percentage were lower in un-inoculated plants compared with
other treatments. There were no significant differences in sheiling % and
1000-seed weight, between the conducted treatments (Table 3).
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Table 3: Yield of pods and shoots, shelling percentage and 1000-seed
weight as affected by Bradyrhizobium sp. and nitrogen

fertilizer.
. Dry matter of .
Pod yield . Weight of
Treatment shoots Shelling (%

(kgifeddan) | SHOOS | 9 (%)} 1000-seed (q)
USDA 3458 2145 a [3480 a 66.8 a |871 a
N-fertilizer 2390 a (3280 a 66.4 a |868 a
Un inocutated {1600 b1{2360 a 63.2 b (846 a
CV (%) 22.8 21.4 5.8 56

In the 2™ experiment, the number of nodules developed on
incculated plants at flowering and at the stage of pod formation was higher
than that developed on un-inoculated and that fertilized with (Table 4).
Nitrogen concentration in shoots was higher in inoculated plants (Tabie 5). In
the 3" experiment, the nitrogen concentration in shoots at harvesting was
higher in inoculated plants.

Table 4. Noduiation on the root system of peanut inoculated by specific
Bradyrhizobium sp.

2™ experiment. 3™ experiment

Dry Dry

Nodule Nodule Weight | Nodule | Nodule | Weight

Treatment |number/pll number/pt | {g/pl) of |number/pl| Number/ | (g/pl) of:

at atpod [nodule at at pl at pod {nodule at
flowering{ formation | pod, |flowering formationy pod

formation formation
inoculation 56 a |93 a [i.76a 31 a B8 a .16 a
N-fertilizer 4 b |25 b [0.24b 18 b 57 a 036 b
Un incculated 3 b 12 b [013b 7 b 18 a 021 b
ICV (%) 12.1 282 30.5 57.5 54.4

Table §. Nitrogen concentration (%) in shoots and nuts of peanut

plants.
Treatment 2™ experiment 3" experiment
N% N%
shoots nuts shoots nuts
Inoculation 1.68 a (4.89 a 145 a 4.75 a
N-fertilizer 1.45 ¢ 14.43 a 1.31 ¢ ]4.58 a
Un inoculated 136 b 1(4.38 a 1.07 b 4.41 a
CV (%) 12.6 7.3 35 7.0
DISCUSSION

The survey of peanut cultivation at the area of this study showed that
there is a nodulation problem with the peanuts in this area. Even where

‘nodules were developed, they were few and small. This indicated that the... ...
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native Bradyrhizobim sp. in this soil was lower number, not presented or less
effective. Under these conditions, inoculation with efficient specific
Bradyrhizobium strains should be practiced as well as starter dose of N-
fertitization could be recommended. These results are in accordance with
Moawad et af (1988) and Nassef (1989).

in the inoculation experiments, the un-inoculated unfertilized plants
(negative control) in the 2" and 37 experiments formed few and small
nodules, but no nodules were formed in the 1* one. On the other hand,
these treatments produced less parameter yield than the other treatments.
The nitrogen came in this treatment either from the scil or fixed from the few
nodules developed on the centrol plants.

The efficiency of Bradyrhizobium sp. (Arachis) strains was assessed
by measuring the productivity of plants and nitrogen yielding, which are the
most important components from a farmer's economic point of view.
Nitrogen accumulation in piants is recommended as the simpiest and most
practical method in estimating nitrogen fixation by legumes (LaRue and
Patterson, 1881).

In all three experiments it was obvious that inoculation with
Bradyrhizobium sp. (Arachis ) can increase pod yield to the same extent as
nitrogen fertilization can. Both inoculation and nitrogen fertilization caused,
higher yields, in addition to higher shelling percentage.

Incculation has advantages compared to nitrogen fertilization since
the cost of inoculation is far lower than the cost for nitrogen fertilization
{Peterson and Russelle, 1991). One of the driving forces behind agricultural
sustainability is effective management of N in the environment (Graham and
Vance, 2002), in addition to these studies, the shoots had higher nitrogen
concentration, and higher seed size. It is also known that excess nitrogen
fertilization stimulated luxurious vegetative growth which reduces pod yields
{Amon,1972 and Graham and Vance,2003).

It can be concluded that inoculation with rhizobia would be expected
to cause higher yields in peanut. Mereover, although the different strains of
Bradyrhizobitim sp. used in this study gave consistently higher yields than
the un inoculated control, there were differences between the inoculants in
nodulation efficiency.
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