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RESULTS

Extension growth
, • \

Shoot system? Extension growth of shoot system (Table 1)
* ' »of control plants progressively increased, until day 42. The 

maximum rate of growth was observed between 44th and 28th day. 
The growth rate however declined thereafter. The extension 
growth of the plants treated with CCC also followed almost 
the same pattern as that of control (Table 1). Plants 
sprayed with 500 ppm CCC did not register -any appreciable , 
difference over the control in the extension growth. However, 
application of/CCC at 1000-and 15000 ppm significantly reduced 
the extension growth of the shoot system (Table 1). The 
reduction was 31 and 41% at 1000 and 15000 ppm respectively 
at the end of day 70. ,

Root system? The leniar growth of the root system also 
registered a similar pattern as that of shoot, system (Table 3) 
CCC administration did not bring about any significant 
difference in the elongation growth of root system over the 
control (Table 3), though it enhanced its lateral growth.

Fresh and dry weights »

Shoot system? The fresh weight of shoot system (Table 5), 
increased until day 56 and declined thereafter. Dry matter
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accumulation in the shoot system kept on increasing even 

after the decline of its linear growth rate (Table 7).

Plants sprayed with CCC also followed almost the same pattern 

as that of control (Table 5). Fresh and dry weights of the 

' shoot system of plants sprayed with 100G ppm CCC registered a 

marked increase compared to the control values. The fresh 

and dry weights of shoot system of the plants which received 

1000 ppm CCC spray were increased by 39 and 22% respectively 

over the control on day 56 (Table 5 and 7). But CCC at 500 

and 1500 ppm failed to increase the fresh and dry weights of
l

the shoot system.

Root system; Unlike the shoot system, the fresh weight of
\

root system continued to increase till the end of the 
experiment (Table 9). Dry matter accumulation in the root 

system, as observed in the case of shoot system, progressively 
increased till the end of day 70 (Table 11). CCC application 

at 1000 ppm brought about a significant increase in both 

fresh and dry weights of the root system as compared to 

control though it at 500 and 1500 ppm did not evoke any 

- response. The fresh and dry weights of the root system of 

plants treated with 1000 ppm CCC were increased by 21 and 
46% respectively over the control on day 70 (9 and 11).

Total dry .matter

The total * dry'matter production kept on increasing 
till the end of the experimental period (Figs. 1a and b),
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The amount of total dry matter accumulated in plants treated 

with 1000 ppm CCC was 15.5% more than that of the control. No 

significant difference was observed in the amount of total 

dry matter accumulated with respect to the number of CCC sprays.

The length, fresh and dry weights of shoot and root 

system of plants which received both pre and post flowering 
sprays of CCC (Tables 2, 4,-6, 8, 10 and 12) were not signi

ficantly different from that of plants which received only 

preflowering spray of CCC.

Internode length

The length of internodes at the end of the experiment 

_is presented in the tables 13 and 14. Out of three concent

rations of CCC tested, CCC at 1000 and 1500 ppm brought about 

a very conspicuous reduction in the length of 3rd, 4th and 

5th internodes. The reduction in the length of internode was 

maximum at 1500 ppm. The 5th internode of CCC treated plants 

showed the highest percentage of reduction at both the concent
rations of CCC i.e. at 1000 (54.8%) and 1500 ppm (67.7%). No 

appreciable differences was observed between the plants which 

received single (pre-flowering) and double (pre and post 

flowering) sprays of CCC with respect to the length of 

internodes.



Fig.1 Effect of pre flowering (a) and pre and
post flowering (b) sprays with CCC on the 
total dry weight of Mung bean. Vertical 
bars represent S.E. of the mean.
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Circumference (5th intemode)

CCC at 1000 ppm increased the circumference of the 5th 
internode by 20.8% over the control on 70th day. Other 
concentrations of CCC, however, did not bring about any 
appreciable change in the circumference of the internode 
(Table 15).

Number and fresh and dry weights of nodules

The number of nodules per plant continued to increase 
till 42nd day followed by a drop thereafter (Table 16). Fresh 
and dry weights of nodules increased steadily till 56th day 
and then declined (Tables 18 and 20). Pre flowering sprays 
with CCC at 1000 ppm significantly increased the number of 
nodules (Table 16) and nodule mass (Tables 18 and 20) 
compared to control.

On day 42 the number of nodules.per plant treated with 
1000 ppm CCC was increased by 17.9% compared to control 
(Table 15). The fresh and dry weights of nodules when 
determined on day 56 registered an increase of 20 and 16.4% 
respectively over the control (Tables 18 and 20). CCC at 
500 and 1500 ppm did not bring about any appreciable increase 
in the number as well as the mass of nodules. Plants which 
received two sprays of CCC (Pre and post flowering sprays) 
did not register any significant difference in the number 
and mass of nodules (Tables 17, 19 and 21) over the plants 
which received only pre flowering spray of CCC.
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Table 15: Effect of CCC on the circumference (mm) of
Mung bean

Treatment
CCC ppm

Pre flowering spray Pre andtpost 
flowering sprays

0 13.40a 13.40a

500 13.51a 13.21a

1000 l6.20b 16.08^

1500 . 13.82a 14.00oQ.

In each column values with different letters differ 
significantly (P 0.05).
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Leaf area and leaf area index

CCC treatment did not alter the number of leaves. The 
total leaf.area (Table 22) of plants increased steadily till 
56th day pf decreased sharply thereafter. Application of CCC 
(1000 ppm) significantly increased the total leaf area by 
16.6% on day 42 over the control. Leaf area of plants which 
received two sprays of CCC was almost same as that of plants 
which received only a single spray (Table 23). A similar 
trend was observed in leaf area index as well (Tables 24 and 
25).

Leaf thickness

Cross section of the middle lamina of the mature

trifoliate leaf at the 5th node showed that CCC treatment 
increased length and size of the palisade and spongy cells 1 
with out affecting the number of cell layers (plate 1).
Leaf thickness of CCC treated plants was increased by 54.6 
(1000 ppm) and 15.9% (1500 ppm) over the control (Table 26).

Root/shoot weight ratio

The root/shoQt weight ratio increased till 28th day
• i

and declined thereafter. CCC treatment (1000 ppm) significant 
ly increased the root/shoot weight ratio, though the dry 
weight of the shoot system is also increased considerably 
following CCC treatment (Tables 27 and 28). .
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Plate. 1 : Transverse section of the middle leaflet of

the mature fifth trifoliate leaf of mung bean 
(200 x). a. control, b. CCC 500 ppm, 
c, 1000 ppm, d. 1500 ppm. (pre flowering 

application of CCC).
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Table 26} Effect of CCC on mean leaf thickness ( yum) 

of Mung bean

0

Treatment 
CCC ppm

500 1000 1500

104.72 107.6 161.92 121.44
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Net assimilation rate

The net assimilation rate is illustrated in Fig. 2a and 

b). Though CCC treatment did not alter the pattern of net 

assimilation rate, it at 1000 ppm significantly increased net 

assimilation rate. On day 42 the net assimilation rate of 

plants which were given pre flowering spray was 46% more than 

that of control. No significant change in the net assimilation - 

rate was observed with the number of CCC application.

Net primary productivity

Net primary productivity reached its peak on day 42 and 

decreased gradually thereafter (Fig.' 3a and b). Application of

CCC (1000 ppm) resulted in a significant increase in the net
/

primary productivity of plants which received pre flowering 

spray as well as of plants which were given pre and post 

flowering sprays of CCC.

Total solubl e sugars

The shoot system of control plants displayed a progressive 

increase in its total soluble sugar contents until day 56 and 

receded to a lower level subsequently (Fig. 4a). The total 

soluble sugar content of the shoot system of plants treated 

with CCC exhibited a trend similar to that of control. Pre 

flowering treatment with CCC (1000 ppm) significantly enhanced 

the level of total soluble sugars in the shoot system. On day 

56, the total soluble sugar content of the shoot system of 

plants sprayed with 1000 ppm CCC was 35% more than that of
(



Fig.2 Effect of pre flowering (a) and pre and 
post flowering (b) sprays with CCC on the 

net assimilation rate of mung bean. Control 
( O ), CCC 500 ppm (A ), 1000 ppm ( # ) 
1500 ppm (A ). Vertical bars represent S.E. 
of the mean. Arrow indicates the day of 2nd 
application of CCC.
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Fig.3 Effect of pre flowering (a) and pre and post

flowering (b) sprays with CCC on the net 

primary productivity of mung bean. Control 

( O ), CCC 500 ppm (, A ), 1000 ppm ( • ) 

1500 ppm ( A ). Vertical bars represent S.E. 

of the mean. Arrow indicates the day of 2nd 

application of CCC.

/
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the control. A more or less same amount of total soluble 
sugars was found in the shoot system of plants which received 
two sprays of CCC (Fig. 5a).

Total soluble sugar content of root system also 
increased till the 56th day and decreased gradually to a 
lower level at the end of the experiment. In the root system 
also, as observed in the case of shoot system, 1000 ppm CCC 
administration (pre flowering and pre and post flowering sprays) 
appreciably increased the content of total soluble sugars 
(Figs. 4b and 5b).

Starch

The starch content of shoot system increased steadily 
till the end of the experiment (Fig. 6a). A more or less 
same pattern of starch accumulation was found in the shoot 
system of the plants treated with CCC. Plants sprayed with 
1000 ppm CCC registered a significantly higher rate of starch 
accumulation than that of control plants. On day 70, the 
amount of starch present in the shoot system of plants which 
received single and double sprays of CCC (1000 ppm) was 
51.6 and k9,2% respectively more than that of the control 
(Figs. 6a and 7a).

The starch content of the root system gradually
increased until day 42 and then registered a steady increase 
thereafter (Fig. 6b). In the root system also, as observed 
in the shoot system CCC treatment did not bring about any



Fig. A Effect of pre flowering spray with CCC on the
total soluble sugar contents in the shoot (a) and 
root (b) systems of rnung bean. Control ( O ), 
CCC 500 ppm (A ), 1000 ppm ( • ), 1500 ppm 
( A ). Vertical bars represent S.E. of the mean.
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Fig.5 Effect of pre and post flowering sprays with CCC 
on the total soluble sugar contents in the shoot 
(a) and root (b) systems of mung bean. Control 
( O ), CCC 500 ppm ( A ), 1000 ppm ( # ),
1500 ppm ( A ). Vertical bars represent S.E.of 
the mean. Arrow indicates the day of 2nd 
application of CCC.
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Fig.6 Effect of pre flowering spray with CCC on the 
starch content in the shoot (a) and root (b) 
systems of mung bean. Control ( O )„ CCC 500 
ppm ( & ), 1000 ppm ( • ), 1500 ppm (A ).
Vertical bars represent S.E. of the mean.
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Eig.7 Effect of pre and post flowering sprays with
CCC on the starch content in the shoot „(a) and 
root (b) systems of mung bean. Control ( O )
CCC 500 ppm ( A ), 1000 ppm ( • ), 1500 ppm
(4 ). Vertical bars represent S.E. of the mean.
Arrow indicates the day of 2nd application of CCC.
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change in the pattern of starch accumulation. However, CCC 
application (1000 ppm) considerably enhanced the starch 
content in the root system.. At the end of the experiment- 
the amount of starch accumulated in the root system of plants 
which received single (pre flowering spray) and double (pre 
and post flowering' sprays) sprays of 1000 ppm CCC was 38.5 
and 36.9% respectively more than that of control plants 
(Figs. 6b and 7b).

Total nitrogen

The shoot system of control plants displayed a steady 
increase in its total nitrogen content till the end of the 
experimental period. Shoot, system■of CCC treated plants also 
exhibited a similar trend pf the control, though CCC applicat
ion at 1000 ppm considerably increased the nitrogen content 
(Fig. 8a). The shoot system of plants which received single 
and double sprays of CCC (1000 ppm) recorded a 62.2 and 64% 
increase respectively in their total nitrogen content over 
the control plants at the end of 70 day period of growth 
(Pigs. 8a and 9a).

The root system which showed a gradual build up of 
total nitrogen until day 42 registered a sharp increase until 
day 56. The nitrogen content, however, remained steady 
thereafter (Fig. 8b). On day 70 the total nitrogen content 
of the root system of plants which were given CCC treatment 
(1000 ppm) was 51% more than that of the control. Here also,

J
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as observed in the shoot system, no marked difference in the 

total nitrogen was found between the root systems of plants 

which received pre flowering and pre and post flowering sprays 
of CCC (Figs. 8b and 9b).

Total ureides

The content of total ureides in the shoot system aLso 

showed a similar pattern of accumulation as that of total - 
nitrogen (Fig. 10 a). The CCC treatment (lOOO ppm) brought 

about a conspicuous increase in the content of total ureidesl 

At the end of the experiment i.e. on day 70, the amount of 

ureides in the shoot system of CCC treated plants was 61.9^ 

more when compared to control. Plants which received double 

sprays with CCC did not show any difference with respect to 

their ureide content compared to those which received only a 
single spray (Fig. 11a).

The ureide content in the root system increased till 
the end of the experiment (Fig. 10b). CCC did not alter the 

pattern of ureide build up in the root system of CCC treated
.M ' .

plants. A considerably high^amount of total ureide was found — 

in the root system of plants which received pre flowering and 
pre and post flowering sprays of'CCC (1000 ppm) (Figs. 10b 

and 11b).

Total protein

The protein content of the shoot system of control 

plants increased progressively till the end of the experiment.



I

Fig.8 Effect of pre flowering spray with CCC on the 
total nitrogen content in the shoot (a) and 
root (b) systems of mung bean. Control ( O ) 
CCC 500 ppm (A )} 1000 ppm ( • ), 1500 ppm
( A ), Vertical bars represent S.E. of the

mean



04—//—r— 
0 14 28 42 56

Days after emergence
70



Fig.9 Effect of pre and post flowering sprays with CCC 
on the total nitrogen content in the shoot (a) 
and root (b) systems of mung bean. Control ( O ) 
CCC 500 ppm ( A ), 1000 ppm ( • ), 1500 ppm 
(A ). Vertical bars represent S.E. of the 
mean. Arrow indicates the day of 2nd application 
of CCC.

\
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Fig.10 Effect of pre flowering spray with CCC on the 
total ureide content in the shoot (a) and root 
(b) systems of raung bean. Control ( O ), CCC 
500 ppm ( A ), 1000 ppm-( * ), 1500 ppm 
( A ). Vertical bars represent S.E. of the 

mean.
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Fig.11 Effect of pre and post flowering sprays with 
CCC on the total ureide content in the shoot 
(a) and root (b) systems of mung bean. Control 
( O ), CCC 500 ppm ( A ), 1000 ppm ( • ),

1500 ppm (A ). Vertical bars represent 
S.E. of the mean. Arrow indicates the day of 
2nd application of CCC.
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(Fig. 12a). The shoot system of CCC treated plants contained 
considerably higher amount of protein than the untreated ones. 
On day 70, the amount of protein in the shoot system of plants 
which received pre flowering CCC spray (1000 ppm) was 61% more 
than that of the control. No significant change in the content 
of protein was observed with the number of CCC applications 
(Figs. 12 a and 13a). '

The total protein content of root system also registered 
an increase till the end of the experiment (Fig. 12b). In the 
root system also, as observed in the shoot system, CCC at 1000 
ppm brought about a conspicuous increase in the total protein 
content. At the end of the experiment, i.e. on day 70, the 
protein content in the root system of plants which received 
CCC spray (1000 ppm) was 59.1% more than that of the control.
No marked difference in the protein content was recorded 
between the root systems of plants which received pre flowering 
and pre and post flowering sprays of CCC (Figs. 12b and 13b).

Total chlorophyll content

Figure 14a shows the changes in the total chlorophyll 
content subjected to different treatments. The maximum 
content of chlorophyll was present on day 42 in control as 
well as CCC treated plants. Treatment with CCC did not 
change the pattern of chlorophyll accumulation in plants. 
However, application of CCC at 1000 ppm markedly increased the



Effect of pre flowering spray with CCC the total 
protein contents in the shoot (a) and root (b) 
systems of mung bean. Control ( O )/cCC 500 ppm 
(A ), 1000 ppm ( • ), 1500 ppm (■ A ). Vertical 
bars represent S.E. of the mean.
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Fig.13. Effect of pre and post flowering sprays with CCC 
on the total protein content in the shoot (a) and 
root (b) systems of mung bean. Control ( O ), CCC 

500 ppm ( A ), 1000 ppm ( • ), 1500 ppm (A ), 
Vertical bars represent S.E. of the mean. Arrow 
indicates the day of 2nd application of CCC.



To
ta

l pr
ot

ei
n c

on
te

nt
 (m

g.
 ro

ot
 sy

st
em

 )
1200-j 74

1

1100-

000-
'e
0) 900-
w

800-
oojCw 700-
O'
e

600-
c<u•*—

c 500-
oo
c 200-‘53 

- •*— oL-
a. 150-

a£ too-

50-

0(-
0

a

Days after emergence



75

total chlorophyll content in the leaves. By day 42 chlorophyll 
level was increased by 52.6% as compared to control plants as 
a result of CCC (1000 ppm) administration. No appreciable 
difference in the chlorophyll content was observed between 
plants which were given pre flowering and pre and post 
flowering sprays of CCC (Figs. 14a and b).

Nitrogenase activity (Acetylene reduction)

The activity of nitrogenase (acetylene reduction) of 
nodules increased gradually until day 42 and declined there
after (Fig. 15a). Nitrogenase activity of nodules of the 
CCC treated plants also exhibited the same trend of control.
CCC at 1000 ppm increased the nitrogenase activity (hcetylene 
reduction) by 38% over the control on the day 42. The 
activity of the nitrogenase measured in the nodules of the 
plants which were subjected to pre flowering sprays of CCC 
was almost equal to that of the plants which received pre as 
well as post flowering sprays (Figs. 15a and b).

Pod Growth

Area of the source leaf (leaf subtending the pods)

The area of the source leaf registered a steady increase 
till day 52 and it remained almost constant thereafter. The 
pattern of leaf expansion of CCC treated plants also was 
comparable with that of control.. Among different concent
rations of CCC tried, the maximum increase in leaf area was



Fig. 14. Effect of pre flowering (a) and pre and post 
flowering (b) sprays with CCC on the-total 
chlorophyll content of mungbean. Control ( O ), 
CCC 500 ppm ( a )> 1000 ppm ( • ) and 
1500 ppm ( A Vertical bars represent S.E. of 
the mean, Arrow indicates the day of 2nd 
application of CCC.
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Fig. 15. Effect of pre flowering (a) and pre and post
flowering (b)' sprays with CCC on the activity of 
nitrogenase (acetylene reduction) in the nodules 
of mung bean. Control ( O ), CCC 500 ppm (A )} 
CCC 1000 ppm ( • ), 1500 ppm ( A ), Vertical bars 
represent S.E. of the mean. Arrow indicates the 
day of 2nd application of CCC.
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observed at a concentration of 1000 ppm on day 42 and the 
increase was more than 3196 over the untreated one (Figs. 16a 
and b).-

Total chlorophyll content of the source leaf

The changes in the total chlorophyll content of the 
source leaf is illustrated in the Figs. 17a and b. Maximum 
accumulation of chlorophyll content was observed on the 42nd 
day and declined gradually thereafter. Treatment with CCC 
(lOOO ppm) considerably increased the chlorophyll content of 

the source leaf irrespective of the number of - treatments given. 
The amount of chlorophyll accumulated on the 42nd day in the 
CCC treated leaf (1000 ppm) was 48% more than that of the 
control.

Total amylase activity

The activity »of total amylase in the source leaf 
(subtending leaf) rose sharply registering the peak on the 
42 day and declined thereafter to reach a low level on day
70. Treatment of plants with CCC did not alter the pattern

"\

of enzyme action during the leaf expansion. As in the- case 
of leaf expansion maximum stimulation of the enzyme activity 
tinder the ,,finfluence of CCC was also observed on day 42 and 
the increase in activity was more than 13% over the control 
(Figs. 18a and b).



Fig. 16. Effect of pre flowering (a) and pre and post

flowering sprays (b) with. CCC on the area of the 

source leaf of mung bean. Control (O ),

CCC 500 ppm (A ), 1000 ppm ( • >, 1500 ppm ( A )• 

Vertical bars represent S.E. of the mean.
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Fig.- 17. Effect of pre flowering (a) and pre and post 
flowering (b) sprays with CCC on the total 

chlorophyll content of the source leaf of raung 
bean. Control (O ), CCC 500 ppm ( A ),

1000 ppm ( • ), 1500 ppm ( A ). Vertical bars 
represent S.E. of the mean.
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Invertase activity

The invertase activity in the subtending leaf (source 
leaf) rose steadily from day $2 and registered its peak on day 
42 which corresponds to the period of highest rate of leaf 

expansion. Application of. CCC at a concentration of 1000 ppm 
remarkably changed the invertase activity. However, the 
pattern of enzyme'activity remained the same as that of control. 
The activity of invertase on 42nd day recorded a increase 

over the control as a result o£ CCCi(iOOO ppm) applications 
(Pigs. 19a and b).

Dry weight of"the source leaf and pods

The pattern of accumulation of dry matter in the source 
leaf is shown in the Figs. 20a and 21a. The increase in dry 
weight of the source leaf reached its peak on 52 nd day and 
then declined till the end ,of the experiment. Application of 
CCC at a concentration 'of 1000 ppm substantially increased 
the dry weight of thesourc-e leaf* A rapid rate of depletion 

of dry matter was observed in the source leaf which received 
CCC spray (1000 ppm) than that of the control.

The dry matter accumulation of pods followed a sigmoid 
pattern in all the treatments. The highest rate of dry matter 
accumulation in the pods was recorded between 52nd and 62nd days. 
After 62nd day the build up of dry matter declined considerably. 
CCC administration (1000 ppm) resulted in a. significant 

increase in the dry matter of pods when compared to control

(Figs. 20b and 21b).



Pig. 18. Effect of pre flowering (a) and pre and post 
flowering (b) sprays with CCC on the activity 
of total amylase in the source leaf of mung 
bean. Control ( O ), CCC 500 ppm (, A ),
1000 ppm ( • ), 1500 ppm ( A }. Vertical bars 
represent S.E. of the mean.
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Fig. 19. Effect of pre flowering (a) and pre and post 

flowering (b) sprays with CCC on the activity 

of invertase in the source leaf of mung bean. 
Control ( O ), CCC 500 ppm ( A ), ipoo ppm ( # ), 

1500 ppm (A ). Vertical bars represent S.E. 

of the mean.
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Fig. 20. Effect of pre flowering spray with CCC on the
V

dry weight of source leaf (a) and pods (b) of 
raung bean. Control ( O 5» CCC 500 ppm (A )» 
1000 ppm ( ® ), 1500 ppm ( A )• Vertical bars
reOresent S.E« of the mean.





Fig. 21. Effect of pre and post flowering sprays with CCC 
on the dry weight of source leaf (a) and pods (b) 
of raung bean. Control (O ), CCC 500 ppm ( A ), 
1000 ppm ( • ), 1500 ppm ( A )• Vertical bars 
represent S.E. of the mean.
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Total soluble sugars

, The pattern of accumulation of total soluble sugars 
in the source leaf (subtending leaf) is shown in the 
Figs. 22a and 23a. Total soluble sugars increased steadily 
till the 52nd day and declined thereafter. Same was true 
witlj other treatments. Upon CCC (1000 ppm) administration 
a considerable increase in the amount of total soluble 
sugars was recorded in the subtending leaf. Total soluble 
sugars-accumulated in the subtending leaf of CCC (1000 ppm) 
treated plants on day 52 was 30.5 % more than that of the 
control.

Reducing sugars

x The reducing sugar contents in the source leaf also 
showed a similar trend of accumulation as observed in the case 
of total soluble sugars (Figs 22b and 23 b). A dramatic 
increase in the content of reducing sugars was observed in 
the leaf which received 1000 ppm CCC spray when compared to 
control.' On day 52, the level of reducing sugars in the 
subtending leaf treated with 1000 ppm CCC registered a 75•9?6 
increase over the control.

Starch ,

- Starch content in the subtending leaf (source leaf) 
increased steadily until day 52 and dropped thereafter



Fig. 22. Effect of pre flowering spray with CCC on the
contents of total soluble sugars (a) and reducing 
sugars (b) in the source leaf of raungbean.
Control ( O ), CCC 500 ppm (A ), 1000 ppm ( # ), 
1500 ppm ( A ). Vertical bars represent S.E. 
of the mean.
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Fig. 23. Effect of pre and post flowering sprays with CCC 
on the contents of total soluble sugars (a) and 
reducing sugars (b) in the source leaf of raung 
bean. Control ( O )» CCC 500 ppm (A ), 1000 

ppm ( • ), 1500 ppm ( A ). Vertical bars 
represent S.E» of the mean. '
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(Figs. 24a and 25a). Treatment with CCC did not alter the 
pattern of starch accumulation,- though it at 1000 ppm' 
remarkably increased the starch content.

]
\

The pods exhibited a steep rise in its starch content 
till the 52nd day and thereafter showed a gradual increase 
(Figs. 24b and 25b). CCC treatment did not alter the pattern 
of starch accumulation in pods, though a slight but 
significant increase in starch content was observed in pods 
of plants which received 1000 ppm CCC spray.

Total protein content
!

The protein content of the source leaf progressively 
increased till 52nd day and receded to a lower level thereafter 
(Figs. 26b and 27a). Application of CCC at 1000 ppm increased 
the protein content considerably in comparison with control.

The total protein content of the pod increased 
steadily till the end of the experimental period. Here also 
CCC treatment (1000 ppm) brought about a moderate but 
significant increase in the total protein content (Figs.26a 
and 27b). On day 70 the total protein content in the pods 
of CCC treated plants was increased by 23 % as compared to 
control. -



Fig. 24. Effect of pre flowering spray with CCC on the 
starch content in the source leaf (a) and pods 
(b) of mung bean. Control ( O ), CCC 500 ppm 
(A ), 1000 ppm ■' • ), 1500 ppm ( A ).
Vertical bars represent S.E. of the mean.
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Fig. 25. Effect of pre and post flowering sprays with CCC 

on the starch content in the source leaf (a) and 

pods (b) of raung bean. Control (o ), CCC 500 
ppm ( A ), 1000 ppm ( ® ), 1500 ppm ( A )• 

Certical bars represent S.E. of the mean.
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Fig. 26. Effect of pre flowering spray with CCC on the 
total protein content in the source leaf (b) 
and pods (a) of raung bean. Control (O 5 *
CCC 500 ppm (A ), 1000 ppm ( © ), 1500 ppm 
( A ). Vertical bars represent S.E, of the mean.
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Days after emergence



Pig. 27. Effect of pre and post flowering sprays with. CCC 
on the total protein content in the source leaf 
(a) and pods (b) of mung bean. Control ( O )» 
CCC 500 ppm ( A ), 1000 ppm ( • ), 1500 ppm 
(A ). Vertical bars represent S.E. of the

mean.
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Total nitrogen content

Accumulation of total nitrogen content of the pod and 
its source leaf displayed a similar trend as observed in the 
\case of total-protein following CCC treatment (Figs.28a,29a,
28b and 29b).

No significant difference was observed in the above 
mentioned results with the number of CCC sprays.

Seed yield

Application of'CCC at 1000 ppm significantly increased the
/

total number of pods per plant as well as seeds per pod. The 
number of pods per plant and number of seeds per plant were 
increased by 32.5 and 48.5 % respectively over the control 
by the CCC administration. However, there was no signifipant 
increase in 1000 seed weight-following CCC treatment. No 
appreciable difference in the yield was observed between the 
plants which were given pre flowering and pre and post 
flowering sprays with CCC (Tables 29 and 30).



Fig. 28. Effect of pre flowering spray with CCC on the 
total nitrogen content in the source leaf (a) 
and pods (b) of mung bean. Control (O ),

CCC 500 ppm (A ), 1000 ppm ( • ), 1500 ppm 

( 4 ). Vertical bars represent S.E. of the
mean.
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Fig. 29. Effect of pre and post flowering sprays with CCC 

on the total nitrogen content in the source leaf 

(a) and pods (b) of mung bean. Control (o ),

CCC 500 ppm ( A ) 5 1000 ppm ( ® ), 1500 ppm ( A ). 

Vertical bars represent S.E. of the mean.



V/------ 1

0 32 42 52 62
Days after emergence



Ta
bl
e 2

9.
 Ef

fe
ct
 o
f 
pr
e 
fl
ow
er
in
g-
sp
ra
y 
wi
th
 C
CC
 o
n 
th
e 
yi
el
d 
of
 I
ta
ig
 b
ea
n

97

In
 e
ac
h 
co
lu
mn
 v
al
ue
s 
wi
th
 d
if
fe
re
nt
 l
et
te
rs
 d
if
fe
r 
si
gn
if
ic
an
tl
y 

(P
 < 

0.
05
)10
00
 s
ee
d 

we
ig
ht
(g
)

cd
t>
m

rnm

cdCM
-4- ■

.
mtn

cd
MO

«inin
cdin

rnm
Nu
mb
er
 o
f 
se
ed
s 

pe
r 
pl
an
t cd

•CvJ
0^

cd
vn
00
•&

4°

•c-
m
<p”

cdrnCM
»

eg

Nu
mb
er
 o
f 
se
ed
s 

pe
r p

od Cd
V£)
r~

«o
o*
cm

•O

x>
■4-
•

r*
v

.cd
-4*
m
•or-

Nu
mb
er
 o
f 
po
ds

pe
r 
pl
an
t

/

td
•CT\

cdcn.
G\

,Q
VOo•
CvJ ,
*—

cdin«o\

Tr
ea
tm
en
t 

CC
C 
pp
m

o O
O
in

oooV
ooin



Ta
bl

e 30.
 Effe

ct
 of 

pr
e a

nd
 po

st
 flo

w
er

in
g s

pr
ay

s w
ith

 CC
C

 on 
th

e y
ie

ld
 of 

M
un

g b
ea

n
98

In
 ea

ch
 col

um
n v

al
ue

s w
ith

 di
ff

er
en

t le
tte

rs
 di

ffe
r s

ig
ni

fic
an

tly
 (P 

< 0
.0

5)
.10

00
 see

d 
w

ei
gh

t(g
)

.osc-»rA
.

tAIA

cd

.
(ArA

OlOQ.
LArA

cd

..rA
IA

N
um

be
r of

 see
ds

 
pe

r p
la

nt

01

.
CM
CS\

CO
.-4-o\

-PCM
cr>•
CN-rA

V" -

cd

1AC-•
coCA

N
um

be
r of

 se
ed

s 
pe

r p
od 01

VC
.

o
T“

CM

«OT— ‘

XICOfA
*

cd
IArA
•O

N
um

be
r of

 po
ds

 
pe

r p
la

nt

ctf
<T“.
o\

01
COCM

cn

x>CM

V*
CM

<r*

01cOIA
o\

Tr
ea

tm
en

t
C

C
C

 ppm o ooLA
ooo
r“

8
tr\
<r*


