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ABSTRACT: Some factars which influence the nodulating capaeily
of Sunn hemp wers examined In order to obiain ithe maximum

benefit of growing Sunn hemp as a rotation crop to improve
tha fertility of soil.

Ammonium nitrogen depressed plant growth more compared to
nitrate and urea severely affected the nodulating capacity under
Isboratory conditons. Low concentration (50 ppm) of the above
three forms of combined nitrogan improved the growith of seed-
livgs In seediing agar medium, while concentrations higher ‘han
100 ppm aflectsd plant growth which may bs due to some loxic
eftect.

Optimum temperatura for adsorption of Rhizobia to the rool
system was fouud to be 30°C The adsorption at 25%C and 37°C
was less by 25% and 35% respectlvely to that of 309C. The
pH fange from 6.0—7.0 was found to be favourable far rhizoblal
adsoiptiun to the roots.

Out of ihe agrochemicala tested (Brassicol, Caplan and Furadan
at & concentration of 2500 ppm) seed germination was reduced
to 50% by Furadan and 1o 253 by Caplan. Brassicol had no
affect on the germination of seads. Growth of the planis and
tha nodule formation wers not affectsd by the application of fungl-
cides to the scil at field concentrations.

Introduction

Demand for a high crop yield has led to the application of large
anounts of commercial fertilizers to agricultural soils. This is particularl
true in the case of nitrogen since the application of fertilizers is sti
relatively inexpensive compared to the worth of increase in crop productiol
But the practice of nitrogen fertilization is a potential threat to environment:
quality of which pollution of surface and subsurface water is of major concer
Leaching of nitrogen occurs mainly during the period of over optimal ra
of appleation. The observation made by Legg and Meisinger (1932) led ¢
the use of green manure more Widely in the developing countries. Th
siated that 50% of the applied fertilizer nitrogen is taken up by the plani
2¢°/ remains in the soil m more or less stable forms and 25% is lost |
different mechanisms.
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At this point of view, Sunn hemp is becoming an increasingly importany
green manure in Jaffna. Some major factors which inflacnce the nodulating
ability of plants such as tempevature, pH, nitrogen tertilization and the
application of fungicides/nematicides om Soil were studied, to get the maximum
beoefit of growing Suan hemp A a green manure.

Materials and Methods

Effect of inorgarnle nitrogen

Inorganic mitrogen was used im three differcnt forms as nitrate
N (KNO,), smmonium N (NH,),80 and urea CO(NH,),. Experimcnt was
carried out on seedling agar medium incorporated wish 50, 100, 150 ppm of
nitrogen in the three differcot forms as mentioned above.

Seeds of Crotolaria juncea were grown on water agar plates and healthy
seedlings were transferred to the plants lhree days after germination. Two ml
of the rhizobial inoculum (1.3 105 cells/ml) was added to each slant after
the establishment of seedlings on the slants. Required smount of distilled
water was added throughout the experimental period. Dry weight of the
shoots was measured four weeks after imoculation and the noduluting ability
was assessed.

Elfect of Temperature and pH

The adsorption assay technique (Paeppke (984) was employed w0 find
out the effects of temperature and pH. Ten ml portions of the bacterial
inocula (104=190* cellsjml) were mainiained at the appropriaie temperature and
pH values in order 10 equilibrate them. Seedlings of Crotwlaria juncea were
aseptically transferred to the inocula and maintained for one hour Afier the
the incubation period, root system were rimsed in rapidly flowing Jensen’s
pitrogen free nutrient solution and the number of rhizobia adsorped to the
rool system was counted by pour plate technique.

Effects of Agrochemicals

Seeds of Sunn hemp were dipped in the agrochemicals (Brassicol-
Pentachloro nitrobenzens; Captan-N-trichloromethyl mercapto—4 oyclohexens-
1, 2 dicarboximide; Furadan-Carbofuran at a concentration of 2500 ppm) for a
minute and allowed to germinate on moist filter papers in petri dishes at
room temperature. Percentage gemination was calculated after the period of
two days,
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Polythene bags (30 x 12 cm) were filled with uatregied soil samples
collected at 1Scm depth from a field at Thirunclvely,. The upper 10 em
portions of the bags were filled with the soil treated with agrochemicals
according 1o the recommended dosage (450-560 | of 2500 ppm/ba). Eight
Seeds were sown in each bag and the seedlings were thinoed to four per
bag during the first week of growth. Five replicates were maintained. Dry
weight of shoot system and fresh weight of nodules/plant were measured
during the seventh week of the growth of plants.

Results and Discussion
Plants showed better growth and nodulation when supplied with
the combined nitrogen in the form of nitrate nitrogen (Table 1). Low
concentrations of all the forms of combined nitrogen improved the

growth of secdlings compared with the control plants while high concentra-
tions scemed to affect root growth markedly in the seedling agar medium
and thereby reduced nodulating capacity. Higher concentrations may

while, & few nodules were observed in the plants
treated with 100 ppm NHy ~N. The plants in other trestments failed to
and th was affected very much in 150 ppm—N in alj
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lnvestigations made by Chaillou eral. (1986) are in agreement with
the resulis Oblained in the present study i.e. ammonium npitrogen nutrition
is known (0 depress plant growth compared with nitrate nitrogea nutrition.

Table . Effecs of different forms of inorganic nitrogen at different
concentrations on the dry matier production of Sunn hemp

Mean dry weight of shoot (g)

Form of Inorganic Nitorgen 50 ppm 100 ppm 150 ppm
Inorganic Nitrogen
Ammonium nitrogen 1.666 0.860 0.960
(NH,+) +0.04 +0,02 +0.02
Nitrate mitrogen 1.700 1.230 0719
(NO,~) =001 +0,03 +0.06
Urea 1,150 0,672 0.632
CO(NH;), +0,01 +0.03 +0.02

Control 1.004 +£0,007
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This was also proved in plants like tomato, mustard and buck
wheat (Coic ef al. 1961). Growth improvemenl gshown in the lower concentra-
ations of inorganic nitrogen also supported the study of Evans (1982). He
indicated that the low concentrations of combined nitrogen had httle or no
effect on the normal nodulation of the plants. Urea also showed severe
indication of nodulation under field conditions (Arudchandran 1989) indicating
that if these plants are grown in an area where the soil is heavily fertilized
with nitorgen previously, then the symbiotic activity gets affected drastically.
Therefore, it is advisable to use Crofolaria jumcea as a rotation crop where
there is less combined nitrogen.

The optimum temperature for nodulation was found to be 30°C
(Table 2). Rhizobia adsorption to the rool was reduced to 35% by high
temperatore (37°C) and 25% by low temperature The observation made by
Pueppke (1984) showed that in soybean 90% reduction was in low lemperature
(4°C) and 658 by elevated temperature (37° C). When consideriug the elevated
temperature, the reduction was less in the present study. This may be due
to the adaptation of rhizobia strains to the tropical climate where the
temperature fluctuation is less. Even though the mode of action of the
effect of temperature is unknown rhizobia differ in their survival and nodu-
lating ability with temperature changes.

Table 2. Number of rhizobia adsorped to the root system of the
scedlings of Sunn hemp kept in Jensen's nitrogen free
nutrient solution at different temperatures

Temperature (*C) Number of colonies/YMA plate
25 93+16.3
30 144 4-20.1*
n 109 = 10.8%

Values followed by * are significant: p=0.05

The pH range from 6.2-7.2 seemed to be favourable for the sym biotic
association of Rbizebium sp.with Crofolaria juncea {Table 3). But pH 8 had an adverse
effect on adsorption compared to pH 57 which is slightly acidie. Field
assessment coincided with the laboratory result (Arudchandran and Theivendira-
rajah 1987), where nodulating ability of Sunn hemp was significantly retarded
in soil of pH 8. j
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Table 3. Number of rhizobia adsorped to the root system of the
seedlings of Cortolarie juncea kept in Jensen’s nitrogen
free nutrient solution at different pH values

pH value of nutrient solution Number of rhizobia/YMA plate
(Mean value of 4 plates)
5.7 127£20.6
6.2 243+50.3
6.7 112+£307
7.2 149+27.3
8.0 72420.1*

Values followed by * significant: p =0,05

Seed germination was reduced ucarly by 50% du: to the application
of Furadan; Captan reduced germination by 25% and Brassicol had no offect
on seed germination,

According to Table 4, Biassicol improved the growth of the plants,
Even though the improvement was not statistically  significant, there
was a marked increase when compared to the control, The weight of
of the nodules also increased by the application of agrochsmicals.  Staphorst
and Strijdom (1976) showed that the nodulation was improved by the application
of DDT, As stated by Aggarwal (1986), the sensitivity of nodulation to agro-
chemicals depended on the species of Rhizobium as well as on the type of plant
and the chemical substance. Thersfore, when the above thres chemicals are
previously applied to so0il to reduce the fungal/nematode activity, high seedling
density of Sunn hemp is essential in order to obtain maximum henefit.

Tabled. Dry weight of shoot, nodule formation and % germination of
Crotolaria juncea grown in soil treated with agrochemicals

*_Gnrmir;:t-i;—l.:;; - Dry weight of " Fresh weight of

Treatments seeds (%) shoot(g)/plant nodules{g)/plant
Water 100 0.865+0,07 0,062 +0.001
Brassicol 100 .763+-0.09 0,097 +0.005
Captan 77.0 L3211 20001 0.070£0.005
Furadan 56.6 0,592 10,11 0.095+£0.006
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