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ABSTRACT : The effects of Rhizobium inoculant, com-
post, and nitrogen on nodulation, growth, dry matter pro-
duction, yield attributes, and yield of pea (Pisum sativum)
var. IPSA Motorshuti-3 were assessed by a field experi-
ment. Among the treatments Rhizobium inoculant alone
performed best in recording number and dry weight of
nodules/plant. The highest green seed yield of 8.38 ton/ha
(36.9% increase over control) and mature seed yield of 2.97
ton/ha (73.7% increase over control) were obtained by the
application of 90 kg N/ha. The effects of 60 kg N/ha, Rhizo-
bium inoculant alone and RhAizobium inoculant along with 5
ton compost/ha were same as the effect of 90 kg N/ha in
recording plant height, root length, dry weight of shoot,
and root both at preflowering and pod filling stages, num-
ber of mature pods/plant, number of mature seeds/pod,
1000-seed weight, green, and mature seed yields of pea.
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ea (Pisum sativum) is grown as vegetable crop during

the winter season in Bangladesh. The importance of
pea as vegetable crop has also sharply increased although
the production of canned green peas still does not meet the
demand. In Bangladesh only 17,192 ha of land is under gar-
den pea cultivation where its production is 13,735 MT
which is lower than other vegetables (Anonymous, 2004).
Pea crop benefits the farming system due to its ability to fix
atmospheric nitrogen in the symbiosis with Rhizobium,
which makes N-fertilization unnecessary and the cycling of
N from plant residues may reduce the need for N-fertiliza-
tion in succeeding crops (Jensen, 1988). Inclusion of pea in
crop rotation helps improvement of soil fertility and yield of
the succeeding crops (Rana & Sharma, 1993). Seed inocula-
tion with Rhizobium strains is known to influence nodula-
tion and growth -of garden pea (Khondaker er al., 2003).
Many researchers (Rabbani ef al., 2005; Solaiman et dl.,
2003) have reported the beneficial effects of inoculation of
grain legumes. A significant increase in pod yield was
obtained by Rhizobium inoculation of garden pea (Feng et
al., 1997). Successful production of pea depends on various
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factors. Addition of manure, compost increased total organic
matter, macro- nutrients (N, P, Mg, Na, Ca, and K), and
micro-nutrients (Cu, Zn, and Mn) in the amended soils
according to the rate of compost application (Wong et al.,
1999). Fertilizer is one of the most important factors, which
assured more crop production. Most of the Bangladeshi
farmers use only nitrogen fertilizer. Urea is generally used
for enriching soil nitrogen. Nitrogen constitutes a part of the
protein, the nucleic acids (RNA and DNA), chlorophyll,
phosphamide, and other organic compounds. Higher N sup-
ply favours vegetative growth and higher rate of protein syn-
thesis. The use of biological nitrogen fixation technology in
the form of efficient strains of Rhizobium inoculation in
grain legumes may be sufficient to meet the requirement of
N in normal soil. Research report showed that RAizobium
inoculated plants added 80 kg N/ha and average dry matter
yield was increased in pea plants over uninoculated control
(Micanovic et al, 1996). Bangabandhu Sheikh Mujibur
Rahman Agricultural University recently released a high
yielding pea variety but information on the effect of Rhizo-
bium inoculant in combination with compost and nitrogen
on this variety is not available in our country. Therefore, it is
imperative to investigate the effect of Rhizobium inoculant,
compost, and nitrogen for successful cultivation of the crop
in our agro climatic conditions. In view of these, the present
study was undertaken to assess the effects of Rhizobium
inoculant, compost, and nitrogen on nodulation, growth, dry
matter production, yield attributes, and yield of pea.

MATERIALS AND METHODS

A field experiment was conducted at the experimental
farm of the Bangabandhu Sheikh Mujibur Rahman Agricul-
tural University (BSMRAU), Gazipur to find out the effects
of Rhizobium inoculant, compost, and nitrogen on nodula-
tion, growth, dry matter production, yield attributes, and
yield of pea. The soil of the farm was Shallow Red Brown
Terrace Soil under Madhupur Tract (AEZ No. 28). It was of
clay loam texture and contained 0.76% organic carbon,
11.80 (me/100 g dry soil) CEC, 0.079% total N, 12.3 ppm
available phosphorus, 0.58 (meq/100 g dry soil) exchange-
able K and had a pH 6.1. The number of Rhizobium per g of
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soil was 6.8 x 10*. The experiment was laid out in a random-
ized complete block design (RCBD) with three replications.
The unit plot size was 3.0 m x 2.5 m. The treatments were
control (T), Rhizobium inoculant (R)(T,), R+ 20 kg N/ha
(T5), R+ 5 ton compost/ha (T,), 10 ton compost/ha (Ts), 30
kg N/ha + 5 ton compost/ha (Tg), 30 kg N/ha (T;) 60 kg N/
ha (Ts), and 90 kg N/ha (Ts). Total amounts of urea (20, 30,
60 and 90 kg N/ha) and compost (5, 10 ton/ha) were applied
to the plots during final land preparation. Compost was pre-
pared by mixing cow excrement with rice straw which gen-
erally contains 1% N on dry weight basis. Pea variety IPSA
Motorshuti -3 was used as the test crop. The seeds of pea
were inoculated with the Rhizobium inoculant containing
the mixed culture of strains TAL 634 and TAL 640. The
inoculant was prepared in the Soil Science Laboratory of
BSMRAU using the broth culture and sterilized peat as car-
rier. Viable number of Rhizobium of the inoculant was 4.86
x 10® cell/g as estimated following the method of Miles &
Misra (1938). The inoculant was applied at the rate of 15 g/
kg of seed using gum arabic as sticking agent. After inocula-
tion, the seeds were air-dried. Seeds were sown with a spac-
ing of 30cmx 5cm. From each plot five plants were
randomly selected at preflowering (40 DAS) and pod filling
(65 DAS) stages of the crop. The selected plants were care-
fully uprooted so that no nodules were left in the soil. The
roots were washed with clean water and finally rinsed with
distilled water. The nodules from the roots of each plant
were separately collected and counted. The shoot and root of
the plants were first air-dried separately and then oven-dried
at 65°C for 72 hours. During harvesting stage the number of
pods/plant and number of seeds/pod were recorded from
five randomly selected plants from each plot. Green seed

yield was estimated from the yield of plants grown in half
portion of each plot and mature seed yield was estimated
from the yield of plants grown in the remaining half portion
of each plot. Thousand seed weight was estimated from the
mature seeds. The crop was finally harvested at full physio-
logical maturity. The seeds were first air-dried and then
oven-dried at 65°C for 72 hours. The recorded data on vari-
ous characters of the crop were statistically analysed and the
differences between the treatment means were compared by
Duncan’s Multiple Range Test (DMRT).

RESULTS AND DISCUSSION
Number of nodules/plant

Number of nodules/plant markedly enhanced with Rhizo-
bium inoculated seeds over control at preflowering and pod
filling stages (Table 1). Khondaker ef a/.(2003) observed that
garden pea variety, BARI Motorshuti-1 in combination with
Rhizobium inoculation produced the highest number of nod-
ules at flowering and pod filling stages. Feng et al.(1997)
conducted a number of pot and field experiments on many
cultivars of garden peas and observed 100% nodule in pot
experiments and above 90% in field experiment due to RAizo-
bium inoculant. In this study treatments T, containing Rhizo-
bium inoculant along with 5 ton compost/ha recorded slightly
lower number of nodules compared to the treatment T, con-
taining Rhizobium inoculant alone but their effects were statis-
tically same at preflowering and pod filling stages. Treatments
Ts receiving Rhizobium inoculant along with 20 kg N/ha was
also statistically same with the treatment T,. The highest num-
ber of nodules of 16.8 and 10.2/plant was recorded by the

Table 1. Effects of Rhizobium inoculant, compost, and nitrogen on number and dry weight of nodules at preflowering and pod filling stages

of pea.
Number of nodules/plant Dry weight of nodules (mg/plant)
Treatments
Preflowering stage Pod filling stage Preflowering stage Pod filling stage
Control (T;) 3.60 ¢t 3.10¢c 13.0¢c 10.0d
Rhizobium inoculant (R) (T,) 16.80a 1020 a 40.0a 30.0a
R+ 20 kg N/ha (Ts) 11.13b 6.95b 30.0b 20.2 be
R+ 5 ton compost/ha (Ty) 14.87 ab 9.47 ab 32.5ab 28.5 ab
10 ton compost/ha (Ts) 433c¢c 333¢ 20.7¢ 11.0 cd
30 kg N/ha +5 ton composttha (Tg) 390¢c 3.67¢ 20.0¢ 12.7 cd
30 kg N/ha (T) 3.73¢ 340¢ 200¢ 12.7 ¢d
60 kg N/ha (Ts) 3.70c 3.00c¢ 14.0¢ 12.0 c¢d
90 kg N/ha (To) 3.00¢ 2.60 ¢ 120¢ 10.0d
CV (%) 14.1 13.9 1.1 12.0

"Means followed by common letter (s) in a column are not significantly different at 5% level by DMRT.
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Table 2. Effects of Rhizobium inoculant, compost, and nitrogen on plant height and root length at preflowering and pod filling stages of pea.

Plant height (cm) Root length (cm)
Treatments
Preflowering stage Pod filling stage Preflowering stage Pod filling stage

Control (T,) 284 cf 520c¢ 113b 11.7b
Rhizobium inoculant (R) (T,) 34.5ab 69.7 ab 142a 14.8a
R+ 20 kg N/ha (T5) 324D 66.3 ab 14.0a 145a
R+ 5 ton compost/ha (T4) 34.8 ab 73.5a 152a 15.8a
10 ton compost/ha (Ts) 312b 61.6b 142a 144 a
30 kg N/ha + S ton compost/ha (Ts) 33.0b 74.1a 145a 148a
30 kg N/ha (T) 329b 61.0b 143a 145a
60 kg N/ha (Tg) 364a 74.6 a 14.6 a 14.8a
90 kg N/ha (Ty) 372a 752a 14.6 a 14.9a
CV (%) 5.0 13.2 11.0 16.1

"Means followed by common letter (s) in a column are not significantly different at 5% level by DMRT.

treatment T, at preflowering and pod filling stages of the
crop, respectively. It was observed that increasing N level
from 30 to 90 kg/ha did not affect. However, Chamberland
(1982) also reported that high N fertilizer depressed nodula-
tion in cowpea and ultimatély decreased yield.

Dry weight of nodules/plant

Dry weight of nodules/plant was significantly influenced
by different treatments (Table 1). The highest dry weights of
nodules of 40.0 and 30.0 mg/plant were recorded with the
treatment T, containing Rhizobium inoculant alone at pre-
flowering and pod filling stages, respectively. Solaiman
(1999) reported that Rhizobium inoculant significantly
. increased dry weight of nodules in mungbean as compared
to control. Treatment T, containing Rhizobium inoculant
along with 5 ton compost’ha was statistically same as the
treatment T, Treatment T3 containing RAizobium inoculant
along with 20 kg N/ha was statistically same as the treat-
ment T4 The lowest dry weights of nodules of 12.0 and 10.0
mg/plant were produced by the treatment 90 kg N/ha at pre-
flowering and pod filling stages, respectively.

Plant height and root length

The highest plant heights of 37.2cm and 75.2cm and root
lengths of 14.6cm and 14.9cm were recorded with the treat-
ment Ty receiving 90 kg N/ha at preflowering and pod fill-
ing stages, respectively, but its effect was same as the
treatment Ty containing 60 kg N/ha T, containing RhAizo-
bium inoculant along with 5 ton compost/ha and T, receiv-
ing Rhizobium inoculant alone (Table 2). Solaiman &
Rabbani (2003) reported that maximum plant height and
root length of garden pea was obtained by the application of

60 as well as 120 kg N/ha, which is close to our findings.
Maurya & Sanorria (1986) stated that inoculation of chick-
pea seeds increased root growth of the plant. Higher N
application to soil favoured in increasing vegetative growth
of the crop which resulted in increasing the plant height
appreciably. Above findings indicate that chemical or bio-
logically fixed N is the most dominating factor influencing
the plant height as well as root length.

Dry matter production

Dry weights of shoot and root of pea were influenced sig-
nificantly due to Rhizobium inoculant, compost and nitrogen
(Table 3). The highest dry weight of shoot of 1.35 and 4.88
g/plant and dry weight of root 0.21 and 0.30 g/plant were
recorded by the treatment Ty receiving 90 kg N/ha at pre-
flowering and pod filling stages, respectively. Above finding
has the resemblance with the result of Mahmud et al. (1997)
who reported higher dry weight of shoot with increasing
level of nitrogen in lentil. The effects of Rhizobium inocu-
lant alone on dry weight of shoot and root were statistically
same with the treatments Ty, T, and Tg at preflowering and
pod filling stages, respectively. Dry weight of shoot was
increased remarkably in inoculated mungbean over control
as reported by Solaiman (1999). The lowest dry weight of
shoot and root were recorded in control. Micanovic et al.
(1996) stated that average dry matter yield of pea increased
by Rhizobium inoculation over uninoculated control.

Number of mature pods/plant
The highest number of pods of 11.7/plant was recorded

with the treatment Ty receiving 90 kg/ha which was statisti-
cally same as the treatment Tg, T4, and T, (Table 4). This
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Table 3. Effects of Rhizobium inoculant, compost, and nitrogen on dry weight of shoot and root at preflowering and pod filling stages of pea.

Dry weight of shoot (g/plant)

Dry weight of root (g/plant)

Treatments
' Preflowering stage Pod filling stage Preflowering stage Pod filling stage
Control (T)) 0.70 ¢’ 1.51b 0.07b 0.09¢
Rhizobium inoculant (R) (T,) 1.08 ab 380a 020a 0.22 ab
R+ 20 kg N/ha (Ts) 1.00b 3.67a 0.18a 020 a
R+ 5 ton compost/ha (T4) 1.09 ab 391a 021a 0.23 ab
10 ton compost/ha (Ts) 0.99b 354a 0.18a 0.19b
30 kg N/ha + 5 ton compost/ha (Tg) 1.27 ab 4.56a 020a 0.27 ab
30 kg N/ha (T5) 1.01b 335a 0.20a 0.22 ab
60 kg N/ha (Tg) 1.34a 481a 021a 0.28 ab
90 kg N/ha (Ty) 1.35a 488a 021a 0.30a
CV (%) 14.5 17.4 13.8 10.2
"Means followed by common letter (s) in a column are not significantly different at 5% level by DMRT.
Table 4. Effects of Rhizobium inoculant, compost, and nitrogen on yield attributes and yield of pea.
Number of Number of Green seed Mature seed 1000-mature
Treatments mature mature yield yield seed weight
pods/plant seeds/pod (ton/ha) (ton/ha) ®

Control (T;) 8.8c¢' 387¢ 5.59d 145e 1205¢
Rhizobium inoculant (R) (T,) 10.7 ab 4.63 ab 7.26 ¢ 1.95 c¢d 130.1 ab
R+ 20 kg N/ha (Ts) 103 b 433b 725¢ 1.90 cd 125.7b
R+ 5 ton compost/ha (Ty) 11.0 ab 4.85ab 7.51 abe 2.55 2b 130.4 ab
10 ton compost/ha(Ts) 10.5b 4.53 ab 745¢ 2.32bc 129.7b
30 kg N/ha + 5 ton compost/ha(Ty) 105b 457 ab 8.21 ab 2.59 ab 1322 ab
30 kg N/ha (T-) 10.2b 450b 7.39 be 191 cd 129.5b
60 kg N/ha (Tg) 109a 4.80 ab 8.27 ab 275a 1342 ab
90 kg N/ha (Ty) 11.7a 505a 8.38a 297a 1350a
CV (%) 54 6.8 8.5 7.5 53

*Means followed by common letter (s) in a column are not significantly different at 5% level by DMRT.

result is in agreement with the findings of Solaiman er al.
(2003) who conducted experiments with lentil. Rhizobium
inoculant along with compost at the rate of 5 ton/ha recorded
higher number of pods/plant compared to the treatment con-
taining Rhizobium inoculant alone and Rhizobium inoculant
along with N at the rate of 20 kg/ha but their effects were
statistically same. Feng ef al.(1997) reported that number of
pods was increased due to Rhizobium inoculation of garden
pea. Biologically fixed N or urea N favoured vegetative
growth and as well as formation of edible pods. The effect of
the treatment receiving Rhizobium inoculant alone was also
statistically same as the treatments T;, Ty, Ts T6, and T5.
Lower number of pods/plant was observed in control.

Number of mature seeds/pod

The highest number of mature seeds/pod (5.05) was found

in treatment Ty receiving 90 kg N/ha but its effect was statis-
tically same as the treatment Tg, T, Ts, T4, and T (Table 4).
The effect of the treatment T, receiving Rhizobium inoculant
alone was same as the treatments Ts, T4, Ts, T, T7, and Ts.
These findings have the resemblance with the results of Rah-
man et al. (1994) and Solaiman e al. (2003). It was observed
that biologically fixed N or urea exhibited a significant effect
on the number of seeds /pod. The lowest number of mature
seeds/pod (3.87) was found in uninoculated control.

Green seed yield

Treatment Ty receiving 90 kg N/ha produced the highest
green seed yield (8.38 ton/ha) which was 36.9% higher than
that of control (Table 4). The effect of this treatment was sta-
tistically same as to the treatments Ts T, Ts, T4, and T
receiving Rhizobium inoculant alone.
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The lowest green pod yield being noted under control.
Further, there was no significant yield variations among the
treatments T, Ts, Ty, Ts Te, T7, and T but their effects were
superior over control. Tolkachev et al.(1994) carried out an
experiment and found increased yield of peas with Rhizo-
bium inoculant.

Mature seed yield

Rhizobium inoculant (T,) alone and the treatments Ts, Ty,
Ts, Tg, and T; had same effect in respect of mature seed
yield (Table 4). Treatment Ty receiving 90 kg N/ha recorded
the highest mature seed yield (2.97 ton/ha) which was
73.7% higher over control. The effect of treatment Ty was
same as Tg Tg, Ty and T, Rhizobium inoculant alone in
recording mature seed yield. Rhizobium inoculant increased
46% seed yield in lentil over control as reported by
Solaiman et al.(2003).

1000-mature seed weight

Treatment Ty receiving 90 kg N/ha recorded the highest
1000-mature seed weight of 135.0 g (Table 4). The single
effect of Rhizobium inoculant (T,) was statistically same as
the treatments Tg Ts, T4, and T5. Results showed that biolog-
ically fixed N or urea N enhanced seed weight of the crop
which might have led to better assimilation of N for the
plants that resulted better vegetative growth of pea and ulti-
mately produced the larger seeds.
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