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SUMMARY

Influence of different rates of P and K fertilizers on nodulation
and on seed yield of soybeans was studied in regosols of the Eastern
Province. Results showed that the greater the level of fertilizer P,
the higher the rates of growth and development and higher the
rate of nodulation. Application of K at the rate of 40 kg/ha
tends to be more effective than 20 kg / ha, but its efficiency decreases
when the rate is increased to 60 kg /ha. Results also indicate that
optimum seed yield of soybeans under local conditions is possible
with 70 kg / ha of P and 40 kg/ha of K.

INTRODUCTION

The importance of phosphorus and potassium in the growth and
development of soybeans (G/ycine max (L.) Merrill) is undisputed. The
uptake pattern of P and K indicates that soybeans require an adequate supply
of these elements throughout the growing scason (Black, 1968; Hanway,
1976; Evans & Sorger, 1966; Ohlrogge & Kamprath, 1968). The relative
concentration of P and K is also an imporrant factor to be considered as it
affects their uptake and consequently the seed yield (De Mooy, er al (1973).
Moreover, it is believed that the process of symbiotic nitrogen fixation is
largely associated with the availability of these elements in soils. This is
particularly significant as P and K fertilization may fulfil the nitrogen
requirement of soybeans to a certain extent. The available information
indicates that P and K favourably affect nodulation and nitrogen fixation
and ultimately increase the seed yield uader various environmental conditions
(Iswaran, 1969; Carbin, 1979; Bossier, 1979).

The present study was conducted to determine the rate of P and K
fertilizers for maximum nodulation and optimum seed yield of soybeans in
regosols of the Eastern Province,
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MATERIALS AND METHODS

The experiment was carried out during January to April 1986 at the
Eastern University, Chenkalady, situated in the dry low country of Sri Lanka.
The soil type was typical sandy regosol (90.4% sand) with available
phosphorus content of 0.029, and exchangeable potassium content of 0.71%;.

Three levels of phosphorus and three levels of potassium were combined
to form nine treatments in the experiment. The experimental design was a
randomized factorial with three replicates. Each plot consisted of 7 rows 3
metres long, the spacing between rows being 45 cm.

A basal application of nitrogen at the rate of 30 kg /ha in the form of
(NH,),SO, was given toall plots. At the same time, phosphorus at the rates
of 40, 70 and 100 kg P,O;/ha and potassium at the rates of 20, 40 and 60
kg K,O/ha in the form of triple superphosphate and muriate of potash
respectively were given to appropriate plots. Variety Pb—1 was used and
the seeds were inoculated with **Nitrogin-S” at the rate of 5g/kg of seeds.
Recommended management practices were adopted during the growing
period.

Leaf area was estimated by automatic leaf area meter. Fresh nodules
were counted from 10 plants of each plot and their dry weight was recorded.
Plant samples were taken from each plot at harvesting to determine the yield
components and the final seed yield was estimated by harvesting 5 central
rows of each plot.

RESULTS AND DISCUSSION °

Leaf area index

A significant increase in leaf area index was observed when the level of
phosphorus was increased from 40 to 70 kg/ha and from 70 to 100 kg/ha
(Table 1). There was also a trend to increase the leaf area index when the
potassium level was increased from 20 to 40 kg/ha. But such an increase
was not found when the level of potassium was further increased.

Dry matter accumulation

The effect of different levels of phosphorus and potassium on dry
matter accumulation at different periods are shown in Table 2. It was found
that the higher the level of added phosphorus, the greater the dry matter
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accumulation throughout the growing period. The increased rates of
symbiotic nitrogen fixation at higher phosphorus levels also would have
contributed to dry matter accumulation in these plots, The application of
potassium fertilizer at rates greater than 20 kg /ha was not marked by any
significant difference in dry matter accumulation.

Nodule number and dry weight

The rate of nodulation was significantly increased when the level of
phosphorus was increased from 40 to 70 kg /ha thus suggesting favourable
effect of phosphorus on nitrogen fixation (Table 3). However, when the
phosphorus level was increased to 100 kg/ ha, the increase in nodule number
was significant only at 9 weeks. Table 4 shows that the increase in phos-
phorus level also corresponded with an increase in dry weight of the nodules.
Results also indicate that potassium has no significant effect on nodulation,

Yield components and yield

The effect of treatments on seed yield of soybeans and its components
are presented in Table 5. Of the yield components only the number of pods
per plant was significantly influenced by the different rates of added
phosphorus and potassium and this was reflected in seed yield
confirming the fact that the pod number is the major determinant of
seed yield of legumes. Neither seed number per pod nor 100 seed weight
showed any sigaificant variation due to the treatments.

As the yield components suggested, the maximum seed yield of
2950 kg / ha was obtained from the plot where 70 kg /ha of phosphorus and
40 kg / ha of potassium were applied. Phosphorus at the rate of 70 kg/ha
was more effective on the seed yield than at 40 kg/ha. But its efficiency
decreased when the rate was increased to 100 kg/ha. Although potassium
tended to increase the seed yield, the difference was not significant. The
absence of the effect of higher levels of potassium fertilizers is probably due
to heavy leaching losses of potassium iops in sandy regosols. The lack of
response may also be due to presence of sufficient potassium in the soil to
meet plant requirements.

It can be concluded that phosphorus encourages the process of nitrogen
fixation by increasing the rate of nodulation and increases the yield of
soybeans but the effect of higher levels of potassium bas been infliﬁ' erent.
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Table 1. Effect of treatments on LAI of the plant.

Treatment

PJDKI»)
P«\Km
P‘oKGD
P‘MKIO
P’oKlﬂ
P1Ke
Ploo KID
PIOOKOO
PIIWKGO

LSD p_0.05)

03

1.08
1.21
1.21
1.34
1.44
1.35

Weeks after sowing

146

1.56
1.53
0.12

06

2.09
2.29
2.20
2.54
2.82
2.79
2.93
3.24
3.10
0.23

09

2.60
2.717
2.84
3.05
3.32
3.34
3.56
3.74
3.68
0.18

Table 2. Effect of treatments on total dry matter accumulation, g / m®

Treatment

PlOKio
PIOKIO
PCDKGU
P10Kl0
P'IDKJO
P10Kﬂﬂ
PIBOKW
PIWKGO
PIOOKM)

LSD p_0,05)

Table 3. Effect of treatments ou nodule number per plant

Treatment

PioKyo
P“KN
P(OK(ID
P:Kyq
P'loKlo
P10KI|)
PIMKIO
PIODKM
P1ooK1o

LSD(y,05)

03

63.5
71.1
729
80.4
87.5
81.8
924
98.2
109.5
20.7

3

7.2
7.7
7.3
11.4
10.6
11.2
13.8
13.8
12.9
3.7

Weeks after sowing
06 09

165.0 313.2
182.8 3329
170.9 3259
200.3 362.5
231.1 395.7
223.1 378.7
2394 397.6
272.6 425.5
256.9 410.2

223 19.7

Weeks after sowing

6

13.8
14.4
13.0
18.3
18.9
172
19.6
18.1
16.8

4.1

9

214
24.3
24.3
25.7
29.5
27.9
30.8
35.6
24

4.3

12

2738
290.2
281.4
316.5
348.0
3347
512
3823
367.0

14.3
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Table 4. Effect of treatments on nodule dry weight per plant, mg.

Treatment Weeks after sowing
3 6 9

P,K,o 129.0 248.3 394.0
P, Ko 146.0 270.0 461.6
P Ko 139.0 240.3 423.3
P; Ko 228.0 352.7 529.6
P,K,, 2220 374.3 614.0
Py Koo 235.0 332.3 519.6
P,00Kao n.o 421.0 668.3
Py Ko 325.0 403.7 694.6
P1ooK o 302.0 369.7 653.0
LSD(O.OS) 46.8 63.8 571.9

Table 5. Effect of treatments on yield components and final seed yield

Final

Pod No| Seed No| 100 Seed Seed yield.

Treatment Plant Pod Welght (g) (100 kglha)
P,Kq, 224 1.67 139 21.0
PoKeo 243 1.76 13.9 239
PuKe 23.3 1.76 13.9 24
P,iKyo 27.5 1.81 14.2 26.1
P..K,, 30.6 1.82 144 29.5
P,Ke 28.6 1.78 14.2 28.0
P10oKso 25.3 1.70 13.7 24.5
PiocKeo ' 26.8 1.74 13.9 26.7
PyooKeo 26.0 1.69 13.7 25.2

LSD (p_.0.05) 2.6 NS NS 3.7
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