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Abstract
Despite that the number of nodules plant-1 and the diameter of pink bacteroid tissue were higher in Kinetin treatment as
compared to other treatments, there was no significant effect determined on Acetylene reduction activity readings in different
treatments. The four hormones IAA, ABA, GA and Kinetin did not show clear role on retarding or enhancing nodule
senescence. There was no clear cut evident reflect the link between the senescence of upper portions of plant and nodule
senescence.

Introduction
A very restrict symbiotic relation between soybean and
rhaobium which lead to nodulation is determined by
genotype of soybean root with Brady rhizobium jabonicum
(Sadowsky and Kasslank, 1995). This symbiotic legume can
enrich their soil (Thies et al., 1995). In soybean nature
nodule were   present  in  the  pericycle  cell  in  vascular 
bundle (Kouchi and Hata, 1993). The hormones which
present in the nodules play an important role in early nodule
development (Libbenga and Bogers, 1974). Nodule
degeneration in legumes may occur naturally as a result of
changes in environmental factors that affect plant growth
or changes in plant growth (Sutton, 1983). The factors that
can arrest nodule growth and development result in
progressive deficiency in nitrogen fixing due to enhanced
proteolytic activity (Atkins et al., 1984; Wagner and Sarath,
1987) and markedly inhibited shoot growth reduce in leaf
protein level and chlorophyll break down (Atkins et al.,
1984). Thomas and Stoddart (1975), pointed out factors
which has been associated with the onset of senescence
including genetics and/or hormones.
Seemingly that application of hormones particularly Kinetin
should elongate the photosynthate to nodule and result in
stimulated and prolonged nodule activity. To detect this
bioactive different hormones were used.

Materials and Methods
Soybean seeds were obtained from Natural Agricultural
Research Center (NARC), Islamabad. The seeds were
soaked for 6 hrs. with aqueous solution of ABA, IAA, GA,
Kinetin and distilled water each at 10-5M and 10-6M. The
seeds were inoculated with Rhizobium Leguminosarum
strain NARCI in 48 percent sugar solution. The seeds were
sown in pots containing soil and organic matter (2:1) under
natural condition and supplied by half strength Hoagland
solution once a week.
Acetylene reduction activity was recorded after flowering
stage following the method of LaRue and Kurz (1973). The
number of nodules were determined and the volume of pink
bacteroid tissue was determined by detecting the diameter
of  pink  bacteroid  tissue  which  is  the  responsible for N2
fixation in light microscope at 4X.

Results and Discussion
A  decline  in  N2  fixation  after  flowering  is a
characteristic  of  nodule  senescence  due  to  enhanced
proteolytic   activity   (Wagner   and   Sarath,   1987).
Since there was no significant different in the optical
density  value  for  ethylene  converted  from  the acetylene
by    nodules    in    different   treatments.   The   hormones

Table 1: Plant physico-chemical parameters as affected by growth regulators in Soybean
Treatment Acetylene reduction No. of nodule Volume Pink

Activity (O.D. at 412 nm) PlantG1 (mm) bacteroid tissue
------------------------------------- ------------------------------------ --------------------------------------
Mean SE Mean SE Mean SE

ABA (10G5 M) 0.041b 0.007 7.33cd 0.88 91.67ab 8.33
ABA (10G6 M) 0.037b 0.003 5.67dc 0.33 95.0a 5.00
GA (10G5 M) 0.033b 0.003 5.0e 0.57 51.67e 6.01
GA (10G6 M) 0.055b 0.016 5.67dc 0.33 70.0bc 7.63
Kinetic (10G5 M) 0.035b 0.004 8.Obc 0.57 94.0ab 2.08
Kinetic (10G6 M) 0.105b 0.047 9.67ab 1.2 93.67ab 1.85
IAA (10G5 M) 0.245 0.186 7.67bcd 0.66 73.33abc 15.80
IAA (10G6 M) 0.181b 0.112 6.33cde 0.33 95.0a 5.00
Control 0.47a 0.014 10.67a 0.88 73.33abc 4.40
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have showed no significant effect on retarding or enhancing
nodule senescence. Although the hormones had shown little
effect on the treated plants presented in number of nodule
plantG1 and the volume of pink bacteroid tissue where
Kinetin treated plant showed the higher records as
compared to other treatments (Table 1).
On the other hand and under the concept of carbohydrate-
nitrogen relationship which shed on the kind of relationship
between nodule and upper portions of plant. Kinetin fail to
retard nodule senescence on the time that Kinetin treated
plants show delay in their leaf senescence. This can be
explained by suggesting that depletion of carbohydrate
during pod filling cause deficiency in carbohydrate which
cause ammonia toxicity followed by nodule senescence
(Sutton, 1983) and that mean some other factor rather than
carbohydrate availability can terminate acetylene reduction
activity (Malik, 1983). So clear link between leaf and nodule
senescence did not overlooked in this experiment.
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