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RESULTS

Extension growth

A}

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 treatgd with CCC also followed almost
the same'pattern as that of control (Table 1). Piants
sprayed with 500 ppm CCC did not”register~any appreciable .
difference over the control in the extension growth. However,
application‘oszCC 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. '

1

, ‘ oo -
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 uﬁtil déy 56 and declined theréafter. Dry matter



accumilation in the shoot system kept on increasing even
after the decline of its linear growth rate (Table 7).

Plants éprayed 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 1000 ppm CCC registered a
marked inéreasé compared to the contrél values. The fresh
and dry weights of shoot system of the plants which réceived
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 1590\ppm failed to increase the fresh and dfy weights of
the shootlsystem. . ‘

Root system: Unlike the shoot system, the fresh weight 9;
root system continued to increase till the end of the
experiment (Table 9). Dry matter accumulation in the root
system, as opserved 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 wéights of the root system as compared to
.control thoﬁgh it at 500 and 4500 ppm did nof evoke any
'reéponse. The fresh and dry weights of fhe root system of
plants treated with 1060 ppm CCC were increased by é1\and

46% respectively over the control on day 70 (9 and 1j).

Total dry matter

- The tétal~dry'matter production kept on increasing

+ill the end of the experimental period (Figs. 1a and b).



{60*0 >d) ATrUBOTITUSTS

N

JOIITP SJI93487 JUSISIITP UJT# SanTeA UM TOO UYdo'd U)

v

Uy e4g - e

T 9z 02 g Gl 0061

- Yg946¢ Fo6ecc ) 2g o4z gr7° Gl 0001

T)9g Y5961 Pzegy B¢ ezg g7 Gl 005

Togesg Yog¢g Pgo°6t ®ceeqg 9n* Gl 0
0oL ol oY (274 71 wdd D99
aouadaaws a933e sAedq 1UBWIEST],
ueaq Jury Jo wo3SAs j00yYsS JoO

(*u0) yamoas UOTSUSLX® Y} UO D00 UFTM Amxds Sutasmo Ty aad Jo 309IFH ¢l 9IgBI



27

(¢o°0 =>4 ). ATAUBOTITUSTS JOIITP J833871 %ﬁwhmwwﬂv U3TM Seniea wmniod Uyoes Uul

' L : L
-t
T2z Y goe Togoge ° g0z ° ze0z gn°GL " 0061
® oness " ogeoe  Torzg Ugegz gz grrcl 0001
o9 Toome Terow % came T eueze g6l 00g
4 gg s Togecs ® g0%6n ®2roc ®ogeese o° Gl )
L 3 |

oL 9c - 2w ec g T wdd 590
aousdaawd J93J8 shed LUSWYLBDIT,

ueaq Suny JOo wa3SAS 300US Jo (WO) YMOJIE UOTSULLXD

2u3 uo DD UrtM. sfeads FurasmoTr gsod vﬁm axd y0 305114

¢ 3STae}



28

~

(50°0 >>d ) ATIUBOTITUSTS JOIITP

81917997 JUSISIITP UITM Saniea ummiod yoes Ul

e
1 oece Tggerz % ngeoz ® g5l VAR k 0061
9 gezz Doz Yegeoe ® w61 weeL . 000L
1 yezz Vimerz L0z ® 9°8L w2l - . 006
Ugezz  Tpgeiz 9 goe61 ® 9601 y2e L | 0
) 9 - 2y g2 oL wdd 997
, TONFOHENE YAIAY SAVA , - 1 USWLBOI]

uesq Funyy Io walS4S j.00g JO

(wo) yYMoasd UOTSUSIXS BYF U0 DDD UITM %mumw Suraemo 1y aad Jo 309FIF ¢ ¢ °TQqel



29

(go°0 >>d) LAfaueoTITUSTS JBIITP SI8338T JUSBIBIITP UFTM S°

L~

nieA uInIoo UOEd U
L

Vggezz Tguz 0z Poosr T oetsl w2°L 0051
Uigeze TUwpiz Ygeoz Tgsr T ousl w2l 0001
UDgezz 4 gozz %oz Faosr Fooeat 72/, 006
Ugezz gz Ygosr ®erar ©wsll weel 0
0/ 96 27 (44 gc 1 wdd 90D

TONEOUANE HWILIY SAVQ quemY.BII

ueaq Funy] Jo walsds 300x Jo (WO) YIMOIT UOTSUSLXD

ayg uo 00D uaTM sheads Sutasmo Ty gsod pue axd - Jo 31089IFd

s 7 ®TABL



(G0°0 >d ) LATIUBOTITUSTS JOFITD SI23197T JUSISIITP g#ﬁs&mmsam> wnIoeo Yyoed Ul

Ao

T ¢ov0z ® 64z ® neoz ® gLe¢ L8°0 0061
Teogz ~ Fgzoug P gnege 9 6e¢ 18°0 0001
T gresy %oz ° ggegl ® zo°¢ 18°0 006

T gepl ® ¢ceze ° Lol %62 180 0
0L 1o of gc 7l wdd 900
TONIDHHENH HELAY SAVA jusuleaa]

) ueaq Suny 0 weyrsAs 100US

Jo (8) 3udTem ysSear uo 990 ultm Aeads Sutasmo1r oJd Jo Pommwm, ¢ 27108l



31

( 0°0 >4 ) ATauedTITUSTS JI8JITP SI93397T1 JUSISIITP UITM SanTesA mnNTeO Yoee Ul

1 5

_i N

O

Tegesr To'ge ooz 19°¢ gl . 13°0 0061
Thgeze  Yesz Freme Y gorw 1geg L8°0 0001
Moo  Tiemz o %eere ®oeove 18°0 006

Teorgr Yggezz %2001 2 zog ® gz 180 0
0l 1 2ty 2¢ gc i udd 200
HONIDYEAE YHLJAV SAVA LUDHABSI],

uedq Suny IO wa3sAs jooys A.mv 2ystom

ysaJgzy uo 900 yaTm sdeads SutasmoI 3sod pus sad yo 309JFH ¢ 9 STIUBL

B



32

(Go*0>d) ATruedTITUSTS JSIJITP SJ93397T JUDIBIITP UITM SanTea WINToO UdB3 U

=)

ey > 16°6 1 ygec ® g68°0 94Z°0 0061
T ogeeg ¥ 949 P oy 9 g16°0 942°0 000l
Uggey °® g ° 9g°¢ ® 8¢g°0 M2°0 006
Hgey, Loneg ° gy ® 1280 972°0 0

,
oL 96 2y g2 4L wdd 999
TONTOUANE HHATAV SAVA i JuswIEII],

uesaq Junp JO WeLSAS J00Us

Jo (3) auBTom Aap wo D)) UrtM shexds Sutasmolr sad yo 309IyH i 919l



33

(G0*0>d) ATIUEOTITUSTS JISFITP SI9ST JUSISIITP UITMA SONTBA UNNTOO UYO®d UJ

Yeor  Te'c Posre Yoso 968°0 942*0 0061

Tegeg Fggrg Pectn Ym0 Yaiseo M2Z°0 - oooL
Yszer, Fevcs Pl Fawsto et M2 o - 006
Yeep Fuypes Payeg Pyzeo - T oizso M2*0 0

0L 96 2N 2¢ g2 7l |  wdd 90D

| HONIDUTENE HHLAY SAVA . USWYBDIT,

ueaq Juny Mo‘smpmmm 3.00Yys JoO
(3) Psmﬁms Lap wo 220 UarTA sdeads JUTI8MOTY #wom pue aad Jo 10874 ¢ § STIUR]



(G0°0 >4d) hﬂpqmoﬁwﬁmgﬁm JOITTP Sa83391 TUeJISIITIP UITM SenTBA UM TOO momw ug

\ % corL ® 650 912600 ® o0 £60°0 006l
Togyer ¥ 0oL P ¢g9°0 q zgh0 560°0 000L
1zze1 ® 1¢6°0 %¢cse0 ® zneo 660°0 006
oLl ® 126°0 ®6l5°0 " weggro  660°0 0
oL 95 2y - #l wdd 9990
AONEDYHWNE HELAY SAVA LUSWLBOI]

ueaq Suny Jo welshs 300a

Jo (°*8) 3udtem ysaay uo DD UFTM Aeads Jutaemo 1T aad Jo 3093IIH ¢ 6 ma&ma



3«5

1

(60°0>d) AT3uedTITUSTS J9JITP SI9918T JUBISIITP U TA SenTBA UHNTOO YoBS UT

0

Teer Tigso Ygnseo goveo ¢ om0 660°0 0051
Yover Fuzoer Fisoo  Piowo Yegyro  660°0 000l
Teoer Yomsro 2ocs0 2 ogsero Taweto 0 660°0 006
Terer %uzro ®eigt0 “eggto Twegro G60°0 0
oL 96 24 2¢ g2 gl wdd 992
FONTOUENT ALV SAVA JusmyEI]
) ueaq Juny Fo walsAS 300X Jo (F)
:0L 21q®I

uStem ysaar uo 09D urTM sfdeads SuraomoTr 31Sod pue aad Jo 3087IH



36

(60°0>d ) ATaueoTITUSTS JSJFTP SJ93391 JUSISIFTP UY3TH SOUTSA WINTOO Yd®d U]

B

Yogz°0 ® ghzeo0 ° 4oL°0 160°0 G600°0 0051
Toge*o F g0 Pogsleo 9 g0 $600°0 000L
Yoz 0 ® 220 ggi°0 ¥ 280°0 €600°0 006

9 gz°0 ® 6120 °gi0 ® 500 G600°0 0
0L 94 R4 1274 i wdd 002
TONAOYINE YAIAY SAVA . QUSW}BAI],

ueaq Juny JIo wa184S 300a

Jo (*3) justom Lap uo DDO ujTM Leads Sutasamo 1y axd Jo 12087I9 ¢ LL 9Tqel



37

(50°0 ~d) ATaUeOTITUSTS ISFFTP SI8339T JUSISIFTP URTM SINTEA WNNTOD Uo®d UI

e ' e

Y820 ®¢hz 0 2991°0 0600 160°0 6600°0 0051
Fosc0 ¥g50¢°0 Posico  siteo L0 6600°0 000L
Yos240 °gzz*0  °L6L°0  480*0  “280°0 . G600°0 005

Y0920 %612°0 %Lt o ®sgL0'0 ®5L0°0 5600°0 0
oL 96 24 2¢ gg: - #l wdd 92D
HONEOWENE HALIY SAVA JueuBeay,

ueaq Suny Jo welsAs 300 JO°

(*3) quStem Lap suc 2D uyyTm sheads FuraomoTry 3s0d pue aad Jo 309IIH umw[ a1qer

{



38

The amount of totai dry matter accumulated in plants treated
with 1000 ppm CCC was 15.5% more than that of the control, No
significant difference was dbserved in the amount of total

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

The length, fresh and'dry weighfs of shoot and .root
" system of plants which received both pré and pbst flowering
sprays of CCC (Tables 2, 4, -6, 8, 10 and .12) were not sigﬁi-
ficantly different from that of plants which received only
prefl owering spray of CCC. | |

Internode length

S The length of internoaes at the end of the experiment
v~is‘preseﬁted 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, Lth and
\5th internodes. The reduction in the 1ength of internode‘was
maximum at 1500 ppm. The 5th internode of CCC treated plants
éhowed the highesf percentage of reduction at both the concent-
rations 6f CCC i.e. at 1000 (5L4,8%) and 1500 ppm (67.7%). No
appreciable differenées was oObserved bétween the plants which
received single (pre-flower;ng) and @ouble (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.



Total dry weight (g plonf”‘)

Total dry weight (g plant™!)
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Cifgumference (5th internode)

‘ CCC at 1000 ppm increased the circumference 6f the 5th
internode by 20.8% over the control on 70th day. '6ther
concgntrations 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 éontinued 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 nddules,per'plant treated with
1000 ppm CCé 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'apppeciable increase
in the number as well as the mass of nodules. Plants which
received two gprays 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 onl&fpre flowering spray of CCC.



[
-
Qo

Table 15: Effect of CCC on the circumference (mm) of
Mung bean
Treatment Pre flowering spray Pre andipost
CCC ppm flowering sprays
0 13.Q0a 13.40a
500 13.51a 13.21a
1000 16.20b 16.08b
1500 13.82a 14.00a

In each columm values with different letters differ

significantly (P:«2 0.05).
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Leaf area and leaf areé indek

CCC treatment did not alter the number of leaves. The
total leaf,a{ea (Table 22) of plants increased steadi%y'till .
56th day $§mdecreaéed 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 laminaiof the mature

trifoliate leaf at the 5th node showed ‘that CCC treatment
increased length and size of the palisade and spongy cells
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/shoot weight ratio increased till 28th day
and declined theregéter. CCC treatment (1000 ppm) significant-
1y increased the root/shoot weight ratio, though the dry
weight of the shoot syétem is also increased considerably

following CCC treatment (Tables 27 and 28). .
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Plate. 1

L]
»

Transverse section of the middle leaflet of
the mature fifth\trifoliate leaf of mung bean
(200 x). a. co;fr‘crol.‘b. ¢cC 500 ppm,

¢. 1000 ppm, d. 1500 ppm. {pre flowering

application of CCC).






Table 263 Effect of CCC on mean leaf thickness ( /um)
~of Mung bean
Treatment
CCC ppm
0 500 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 nét
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 observéd with the number of CCC application.

Net primafy productivi%y

Net primary productivity reached its peak onlday'hz and
decreased gradually thereafter (Fig. 3a and b). Application of
cce (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 soluble sugars

The shoot system of control plants displayed a progressive
increase in its total soluble sugar qontents 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 sdlubie suéar 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 assimilatiog rate 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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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 (. & ), 1000 ppm (@ )
1500 ppm ( A ). Vertical bars represent S.E.
of the mean. Arrow indicates the dai 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
lovwer 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 5bj.
Starch

The starch content of shoot system increased steadily
till the end of the experiment (Fig. 6a). A more or less P
same pattern of starch accumulatlon 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.r 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 49,2% 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.h

Effect of pre flowering spray with CCC on the
total soluble sugar contents in the shoot {(a) and
root (b) systems of mung bean. Control ( o0 ),
cce 500 ppm (& ), 1000 ppm ( ® ), 1500 ppm

( A ). Vertical bars represent S.E. of the mean.
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Figo5

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
(0 ), 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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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 506
ppm ( A ), 1000 ppm ( ® ), 1500 ppm ( A ).

Vertical bars represent S.E. of the mean.
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Fig.7

Effect of pre and post flowering sprays with

CCC on the starch content in the shoot J(a) and
root (b) systems of mmg bean. Control ( O )

cce 500 ppm ( 4 ), 1000 ppm ( @ ), 1500 ppm

( & ). 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 accumulatien. However, CCC

‘ application (1000 ppm) considerably enhanced the starch
content in the root\sysﬁem.y At the end of the éxperiment:
the amount of starch accuﬁulatgd in the root system of plants
which received sinéle (pre ﬁlowéring spray) and double (pre
and post flowering sprays) sprays of 1000 ppm CCC was 38.5
and 36,9% respectively more thanlthaf 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
experihenxal pericd. Shoot system-of CCC treated plants also
exhibited a gimilar trend ;}'the control,~though CccC applicatu‘:”
ion at 1000 ppm considerably increase@ 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%
incfeasé respectively in their total nitrogen content over

the control plants at the end of 70 day period of growth
(Figs., 8a and 9a).

The root éystem which showed a gradual build up of
‘tptal 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 whiqh were given CCC‘treat&ent

(1000 ppm) was 51% more than that of the control. Here alsp,
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as observed in the shoot system, no marked difference in the
total niﬁrdgen.was found between the'root”systems of plants
which received pre flowering and pre and post floweriﬁg 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 topalz
nitrogen (Fig. 10 a). The CCC treatment (1000 ppm) brought
about a conspicuous increase in the content of total ureides:
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 oﬁly 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 ué in the root system of CCC treated
plants. A considerably higﬁiémounﬁ of total ureide was found -
in the root system of plants which received pre flqwering and
. pre and post flowering sprays of CCC (1000 ppm) (Figs. 10Db

and 11b).

Total protein .

The protein content of the shoot system of control

plants increased progressively till the end of the experiment.



Fig.8

N

Effect of pre fl1 owers‘mg spray with CCC on the
total vni‘trogen content in the shoot (a) and
root (b) systems of mung bean., Control ( 0 )
cce 500 ppm (& ), 1000 ppm ( ® ), 1500 ppm
( A ). Vertical bars represent S.E. of the

mean.
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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
( 4 ), Vertical bars represent S.E. of the
mean., Arrow indicates “th;e day qf 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 mmg 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 indicate; the day of

2nd application of CCC.
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(Fig. 12a). The shoot system‘of CCC treated plants contained
considerably higher amOunf of protein than the untreated ones.
On day 70, the am&unt 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). 1In the
root system also, as observed in the shoot system, CCC at 1060
ppm brought about a conspicuous increase in the total protein
’ content., At the end of éhe experiment, i.e. on éay 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)ﬂ

Total chlorophyvll content

Figure 14a shows the changes in the total chlorophyll
content subjécted 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 chidrOphyll accumulation in plants.

However, application of‘CCC at ?000 ppm markedly increased the



Fig.12.

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 ( & ). Vertical

bars répreéent S.E., of the mean.
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Fig-130

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.
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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. 1Sa); Nitrogenase activity of nodules of the
CCC treated plants aléo exhibited the same trend of control.
CCC at 1000 ppm increased the nitrogenase activity (acetylene
reduction) by 38% over the éontrdl on the day 42. The
activity of the nitrogenase measured in the nodules of the
plants which were subjgcted 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 rLeaf 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 ( & 2. 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 (4 ),
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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dbservedvat a concentration of 1000 ppm on day 42 ahd the
increase was’more than 31% over the untreated one'(Figs. 16a

and b).

Total chlorophyll content of the source leaf

The changes in the total chlorophyll content of tﬁe
source leaf is illustrated in the Figs. 17a and b. Maximum
accumdlatidn of chl&rophyll content waslobse:ved ﬁn the azﬁd
day and declined gradually thereafter. Treatment with CCC
(1000 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 in4the
CCC treated leaf (1000 ppm) was 48% more than that of the

control.

Iotal amylase activity

The activity of total amylase in the source leaf
(subteﬁding léaf) 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. 4s in the case
of leaf expansion maximum¢stimuiétion of the enzyme activity
under 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 mumg bean. Control (O ),
“cee 500 ppm (A ), 1000 ppm ( ® ), 1500 ppm ( A ).

Vertical bars represent S.E. of the mean.
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Fig. 170

Effect of pre flowering (a) and pre and post
flowering (b) sprays with CCC on the total
chlorophyll content of the source leaf of mung
bean. Control (O ), CCC 500 ppm ( & ),

1000 ppm ( ® ), 1500 ppm ( &4 ), 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 32 and registered its peak on da}
42 which corresponds to the period of highest rate of leaf
expansion. Application of CCC at a concentration of 1000 ppm
remarkably changed the invértase activity.i However, the
pattern off enzyme activity remained the same as that of control.
. The activity of invertase on 42nd day recorded a 48% increase .
over the control as a result of £CC:(4000 ppm) applications
(Figs. 1% and b). -

Dry weight of the source leaf and‘gods

The pattern of accumilation of dry matter in the source
leaf is shown in the‘Figs.'zoa and 21a. The incréaseyin 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 concentrationﬁof‘100d ppm substantially increased
the dry weight of thesource 1éaf; A rapid~rate,of depletion
of dry matter was observed in the source leaf which recéived}

CCC spray (1000 ppm) than that of the control.

The dry matter accumulatlon 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 decllned can51derably.

CCC. administration (1000 ppm) resulted in a 51gn1ficant

increase in the dry matter of pods when compared to control

(Figs. 20b and 21b).



Fig.

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 (& ),

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 soérce leaf of mung bean.
Control (O ), CCC 500 ppm ( A ), 1000 ppm ( ® ),
1500 ppm ( & ). Vertical bars represent S.E.

of the mean.
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Fig. 20.

Effect of pre flowering spray with CCC 0? the
dry weight of source leaf (a) and pods (b) of
mmng bean. Control ( 0 ), CCC 500 ppm (A ),
1000 ppm (@ ), 1500 ppm ( A ). Vertical bars

reQresent S.,E, of the mean.



O
r L O
M r~
AN - w
o) ¢ c
@
o
| 99
®
E
o o o
o 0 g
2
=
O
, [74]
)
o
LoV LN O
<+ <
L od
;v._ Im
~.
q.i.. T Al 1_110 «\ T T T T T ;lHO
RS A - o o) o © ~ © bl o -
o o o = o o o 'S} o

:Low_ ‘6) ybiem Lag

b: pod B) jybiam KiQ



Fig. 21.

Effect of pre and pést flowering sprays with CCC
on the dry weight of source leaf (a) and pods (b)
of mung bean. Control\(o ), CCcc 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 thee52nd day and declined thereafter., Same was true
with 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-accumilated in the subtendipg leaf of CCC (1000 ppm)
treated élants on day 52 was 30.5 % more than that of the

control .

Reducing sugars

\ The reducing sugar contents in the source leaf also
showed a similar trend of accumilation aé 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 compafed to
control. - On day.52, the lévél of reducing sugars in the
subtending leaf treated with 1000 ppm CCC registered a 75.9%

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 ef mmngbean.

" 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 mung
bean. Control ( O )s CCC 500 ppm (& 3y, 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
péttern of sfarch accumilation, though it at 1000 ppm:

remarkably increased the starch contente.

i
Y

The pods e&hibited‘a steep rise in its starch content
till the 52nd day and thereafter showed a gradual‘increase
(Figg. 24b énd 25b). CCé treatment did not alter the pattern
of starch accumilation in pods, though a slight but
significant increase iﬁ starch content wés observed in pods

of plants which received 1000 ppm CCC spray.

Total protein content

4

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 pfotein content considerably in comparison with control.

The total protein content of the pod increased
"steadily till the énd of the exgerimentai 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 incregsed 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 mmg béan. Control (O ), CCC 500 ppm
( a), 1000 ppr < @ ), 1500 ppm ( 4 ).

Vertical bars represent S.E. of the mean.
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Fig. 25, Effect of pré and post flowering sprays with CCC
on the starch content in the source leaf (a) and
pods (b) of mmg bean. Control (O ), CCC 500
ppm ( A ), 1000 ppm ( ® ), 1500 ppm ( & ).

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 éource leaf (b)
and \pods (a:) of mmg 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. 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 (0 ),
ccc 500 ppm ( A ), 1000 ppm ( @ ), 1500 ppm

(& ). Vertical bars represent S.E. of the

mear.
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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
vcase -of total .protein ﬁollowingACCC treatment (Figs.28a,2%,
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‘§pm sighificantly‘increased the
total number of pcds‘pér~plant as well as seeds per pod. The l
number of pods per plant and number of seeds per plant were‘
increased by 32.5 aﬁd h8.5 % respectively dver the control
by the CCC aqministration. Howe#er, there was no significant'
increase in 1000 seed weight-following CCC treatment. No
appreciable difference in the yield was observed between the

" plants which were given pre floﬁering 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 (0O ),
ccC 500 ppm (A ), 1000 ppm (@ ), 1500 ppm
(A ). Vertical bars represent S.E. of the

mean.
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Fige 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 ), 1000 ppm (@ ), 1500 ppm ( A ).

Vertical bars represent S.E. of the mean.
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