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INTRODUCTION

In 1933, laibach showed that auxins were important in organ
absolssion. Three years later, LaRue (i1936), using synthetic
auxins, was able to delay ieaf-absciesion in Coleus. This effect
has been since demonstrated by many workers using a variety of
plants, Generally, the auxin content of s young ieaf is high but,
as the leaf matures, it gradually declines. When the auxin content
reaches a low level, as is common in the :stem, the leaf will soon
abscise. The decline of auxin content usually begins as the leaf
approaches full size. In addition, the basipetal polarity of move-
ment and probabiy the transport effectiveness are adversely affected
(Mat 1934). Thus, fhe movement of auxin becomes non-~directional
and there probably is a decrease in {ts veloclity.

The movement of auxin is probably an active transport since
its velocity {s greater than the velocity of diffuston and {t can move
against & concentration qradient. Active transport reltes on metabolic
processes as {s Indicated by its sensitivity to metabolic inhibftors
(duBuy & Olson, 1940) or low oxygen levels (Gregory and Hancock, 1935).

In addition, Hertel (1362) thought that the transport of auxin oui of
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tissues was a secretory orocess sinoe trifodoben:zoic acid inhibited
its movement.

The work of Sacher (1967), who used subcellular fractions of
bean endocarp, indicates that auxin acts primarily to stimulate
synthesis of RNA and, therefore, indirectly enhances the production of
protein. It may be that this effect is not primary in (eaf blades.
During the growth of leaves of vascular plants, there is usually a
relatively large amount of auxin produced bht, as Miller and
Kuraishi (19358) demonstrated, the etfect of auxtin on the growth of
the leaf~blade is usually minute. It seems reasonable to assume
that a decrease of suxin may be directly related to a decline In the
metabolic efficiency of the lesf cella. With senescence, there is &
decline of pratein and RNA content (Bottger and Wollgiehn, 1958).

In addition, carbohydrates are hydroly:zed, there are losses of
arganic acide (Vickery et al, 1935), and many nutrients move out of
the leaf.

During seneszcence, there are many changes in the biochem-
isay of a leaf, thus making it difficult to delermine ecxactly which of
the chemical changes are responsible for the abesctssion phenomenon.
It should be noted that Leopold ecomsiders abscission to be an active
process. This theory iz supported by data which {llustrate that

abscission is suppressed by a deficiency of carbohydrate (Biggs and



Leopold, 1357) or oxygen (Cams et al, 1981),

Several theories have been postuleted conceming the cause or
ceuses Oof abscission., Gawadi and Avery (1950) proposed that a
sene:zcont leaf produces ethylene gas which initlates abscission when
the accelersting effect of the ethylene is greater than the delaying
influence of auxin, In 198S, Addicott, Lyach and Caras proposed
that the concentration gradient of the euxin in the leaf, as related to
the stem, was responsible for abscisston. This theory is based upon
the following observations: When auxin is applied 10 the blade
(distal 10 abscission layer), abscission is Jelayed, but when appiled
10 the stem (proximal to abscizsion layer), abscission is accelerated.
This theory sounds ressonable, but research of Gaur snd ieopold (i955)
and other workers indicates that the absolute concentration of auxin at
the abscission zone is more lmpartant in delermining whether abscls-~
sion wiil or will not occur than is the gradient acrosa :he abaciesion
layer. In 1938, Biggs and Leopold developed e theory stating that
high concentrations of auxtin inhibited abscission but low concentra-
tions promotsd it, This idea has been since shaken by the observa-
tion that ebscicsion of old leaves (s neither promoted nor suppressed
by low auxin concentrations. In addition, the amount cf :ime that
elapses after the blade iz excised and bafore the auxin ig applied

can determine whether abscission i3 delayed or accelerated. Since



the work of Ozborne (1555), which showed that diffusates of old
leaves contalned a subrstance or substances that promoted abscission
of petiole explants, a new and possibly more accurate theosy has
been developed. According to Leopold (1964), *2bscission appzars,
then, to be a correlative effect (n which the 1e>f blade or other
organ (flower, fruit) cuppresces the cellular changee¢ which lead to
separation, and this suporession involves :he flow 5>f auxin from the
leaf to the asbacission z20ne. As deterioration processes set in,
however, many materials are exported from the leaf, inciuding some
which can stimulate abscission developmen:.” CFuppor:ing this point
o! view (s the fact, observed by many workers, that the older a
leaf is the smaller will be the affect of auxin treatment. In addi-
tion, blockage of the flow of suxin (in young leaves) will cause
premature sbsciesion. This haa Deen demons'rated by the work of
Sequeire and Steeves (:1954) with coffee plants and the pathogenic
fungus QmpRaile flavida. ULesions on the petiols of coffee leaves
resulted (n early sbscission. It was found that the fungus produced
an enryme which destroyed indoleacetic acid (I\»), therefore prevent-
ing a sufficient wupply »f auxin from reaching the abeclis:f{on zone.
Lbscission of infected 'eaves could be prevented by the addition of
IAA below the leston.

Kinetin ia noted to have an effect upon the mobiliz:ution of

nutrients (Mothes et ai, 1939). Tissues treated with kinetin show an



increase in nutrients, protein (Mothes, 1960), and RNA (wollgiehn,
1965). It has been demonstrated that when kinetin is applied
proximally or distally to the abscission zone, leaf abscission {is
accelerated. However, when it Is applied 10 the abscisstion zone,
abscission 18 delayed (Osbormme and Moss, 1963). The probable eifect
of the kinetin is the mobilization of nutrients from the surrounding
tissues. These nutrients are then transported to the area of high
kinetin content. Some of inese compounds may :timulate the abscies-
slon process. For example, when these compounds pass through the
abscission zone, the effect may be the acceleration of abscission.
The reason for the delay of abscission when the kinetin 1s applied to
the abscission zone may be the result of an increase in various meta-
bolic processes which use these stimulating compounds as fasi{ as
they move into the area. An indication of other metabolic effects

of kinetin may be shown by the experiments of vonAbrams and Pratt
(1967). They found that when l-naphthaleneacetic acid {NAA) was
added to kinetin, ite senescence-retarding effect was reduced but the
accumulation of labeled metabolites was enhanced. Therefore, NAA
may have interfered with an effect of kinetin which was involved
with a process other than moblilization. The reduction of the kinetin
senescence~-ratarding effect by NA2 was greater in young leaves than
in old leaves (vonAbrams and Pratt, 1966). In addition, it should be

noted that Sacher (1967) reported the variability of kinetin effect on



RNA synthesis In subcelilular fraciions of bean endocarp. In some of
the e¢xperiments, kinetin stimulated, and in some, inhibited, RNA
produciion; this may (ndicate that very slight differences in environ-
ment may have a great influence on the action o kinetln.

snother effect oi auxin is the phenomcnon of apical dominance
in which auxin, produced by the apical bud, i(nhibi:s the growth of
ihe lateral buds. Jacobs snd CGase (1985) found that indoleaceic
acid plus gibberellic acid, -when appiled 0 decaptiated Plgum stumps,
maintained apical domlnance more effscilvely thon indoleacetic acid
atone. Their work indicated that gibberellic acid may increase the
transport of JAA or may be “auxin saving” sliace {t re:ulted in &
greater amount of functioning IAA to be present at a greater diztance
from the site of application, Not anly did there appear t0 be 8
synergism between IA2. and GA but also between IAA ond kinetin
{Davis, Seth, Wereing, 1966). Oavis, Seth and Wareing demons::rated
an enhancing effect when kinetin was appiled with IAA, They thought
the effect of kinetin was posaibly 8 result of an increased uptake
end trancport of IAA or that the metaboli:es are mobiiized irom the
lateral buds to the are3 of kinetin epplica:ton., [t seems reasonable
that both modes of action may occur simullanecusly.

-nother xample of the synergistic effec: of kinetin and I[2A

was demonstrated by Seth and Wareing (:967). In thelr experiment,



peduncles of developing frults (fruits removed) were weated with
kinetin and A2, Thelr results showed an {ncrease in the trangpor:
2f radioactive metabolites In the kinetin and IA2 ireaied plants as
compared 10 the planis trested only with JAA,

Since a synergistic effect of kinetin and suxin waz demon-
strated in apical dominance and {n metabolite tranaport in peduncles
of developing fruits, {t may be that a similsr effect occurs in the
phenomenon of leaf! absclesion., In this study, the effects of
kinetin and NAA will be observed to yee If they are synergtstic in

leaf{ shscission.



MATERIALS AND METHODS

Coleys blumef* Benth. (Figure 1) plants, which originatied

from the :ame clone, were used for this experiment. These plants
were grown in the greenhouse using & :terlle porting mixture. To
avold possible adverse environmental influences, the plants were
planted In five-inch pots which were spread our to avold crowding,

The hormones were mixed in lanoiin, ueing the following
concentrationst (i) 10 mg. i-naphthaienescetlc acid (NAA) in
20 ml. of lanolin snd (2) 10 mg. NA:L plus i0 mg. of kinetin in
23 mi. of lanolin. These mixtures were stored at 5°C unti! needed.

In order to insure thet the petiolas would fal! off the stem
when the absclzsion layer formed, weighted glass caps were used.
These Qlass caps also simplified the spplication of the hormones.
The hormone was injected into each cap with a hypodermic =yringe,
Therefore, application of hormone and weighting of the petiol» could
be accomplished in one operstion.

The glass caps were made from 6 x 50 mm test tubes by

cutting off approximately 1/4* of the sesled end wi:h & nichrome wire.

*yellow~green variety from Eastermm lilinols University greenhouse

8



Then, 3 one Inch length of #8 string was glued to the uside of the
/4" cep neer its open end. Ftinally, a weight consiu’ing of lead
shot was clamped t0 the opposite end of the string (Figures 2 and 3).
In thie experiment, bleck stringes were used to tndicaze auxin and

brown ztrings, auxin plus kinetin. In order to facilitace numbering,

the followtng oolor code was devised.

(:) no palnt (9) green - red ~ green

(:) red . (19) g¢green - yellow -« green
(3) green {(11) yellow - red -~ yeliow
(¢) yellow (i2) vyellow -~ green ~ yellow
(3) red - green (13) red - green - yellow
(6) red - yellow (14) green - red - yellow
(7} red - green - red (15) yellow -~ red - green

(8) red -~ yellow - red

The col!or cambinations were painted on the glags caps with the

tirst color being appiled 0 the tip. One set Of weighted glass

oaps conststed of fifteen pairs, half with black strings and haelf

with brown strings. Six sets of glass caps were made, Thece

were distinguished from each other by the color of the lesd weights.
In this experiment, the main siem refers to the largest stem,

S:ems a, b, ¢, etc., are ztera! ztems growing from main <tem.

The first 4 ~ 6 leaf palrr of the upper portion of the stem were not



Figure 1

Coleus blumei Benth.

Figure 2

Materials used to make
weighted glass caps

10



Figure 3

Weighted glass caps

Figure 4

Weighted glass caps on
petiole stumps

11
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used, Petloles from these younger leaves take seversi weeks to fall
off and were, therefore, not considered in this study. The 'eef pairs
w=2re numbared from the top of the atems to the base. When it had
beey:. determined which leaves were to he used, the blades were
excised, marked, and saved for later weighing. 1In addition, the
petioles were measured before the glass capes contalning hormane
were placed over the vetiole stumps. After the plants had becn
prepared and placed In the growth chamber, the blades were weighed
and the weights recorded.

The first two groups of piants were treated in the following
manner. One of ths petiole stumps of ssch opposite pair was weated
with lanolin only and this was compared to the other stump which
was irested with either NAA or NAA plus kinetin. lince tho leaf
pairs veried (n age, the age not determined, it was impossible to
use thie date for comparison with later experiments but, the resulis
did demonstrate the cffectiveness of the harmones. In the iast {our
experiments, one petiole swemp oi cach pair of opposite leaves was
treated with auxin and one with auxin plus kineiin. This arrangement
gave a comparison of 1wo leaves of equal age. Unfortunately, the
miceo-environment of each leaf varied, as evidenced by the iifferences
in blade weight: and petiole !engths of opposite palrs. However, since

the age of a leaf has a very pronounced effect on the time rejuired



ior the formation of iit¢e abscission layer, {i seemed rearzonabic io
assumes that the best comparison could be made using leaves of
ewval age.

The prepored plants (Figure 4) wers placed in & Sherer plant
growth chamber, model number CEL ¢3-7. fuli tluoreacent and incan-
de:scent lighting was used. The photoperioc waz adjustzi t9 zixteen
houre dayiight and eight hours darkness with 8 day temperature of
80°F and & nignt iemperature of 709, A stream of air was bubbled
through & container ol water 19 help malntain the humidity in the
chember. T[he pota were placed In dishe: which containad one inch
or iess of water. The plants were checked every twelve howrs and

the positions 3f{ the petioles that had :iallen were recorded.



RESULTS AND DISCUSSION

The tables and charts (Figures 5 - 10 and Tables 1 - 4)
indicate the results of the experiments. In experiments )1 and 2
(Figures 5 and 6), the asuxin and auxin-plus-kinetin-treated petiole
stumps fell first in 26 out of 28 leaf pairs. This demonstrates the
effectiveness of the hormones since most of the treated petioles fell
before the untreated petioles. In addition, the leaf pairs in which
the treated petiocles did not fall first were lower leaves and, there-
fore, older. according to Osbormme and Moss (1963), kinetin
accelerates abscission when applied distally to the abscisaion zone.
In this study, the kinetin treated petioles show a tendency to delay
abscission slightly as indicated by the following data: The treated
and untreated petioles f{ell iuring the same time interval in 18 leaf
pairs (Figures 5 and S§). Kinetin-treated petioles fe!ll first in 2 leaf
patrs and, in 8 leaf pafirs, the untreated petiole fell first. These
results are not similar to those reported by Osborne and Moss and
the reasons for this difference are not known.

In 21.3% of the leaf pairs, the NAA-treated petioles fell off

ftrst and in 67.2%, the NAA-plus-kinetin-treated petioles fell off
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Ftogure 5 Experiment number 5 started 20 February 18, 1968.
Hormone treated petioles ¢ , unwreated petioles X< .
Both peticles fell during same interval o . The
trcated petlolez of ieaf pairs | - |4 were reated
with auxin, 13 -~ 28 with auxin plus kinetin, snd
29 - 42 with kinetin.



Time Intervals in Hours

16

3424
3307
318;
306;
2941

2827
2704

258+
246+
234
2221
2101 e «
198
1861
174 4
162 -
150 4 .

138+ . . .

126 ‘e v o o

1144 . Y
102 - .o . N .
90
781 X% XX X X xXxXXXo X XXXXXX<00 0 ee¢ o000
66 - X XXX X X X X X 0 e XX

54 1 oX o0

42 - '
30 1
18 4

Auxin Auxin + Kinetin Kinetin

Nuamber of Leaf Pairs
*These petioles did not fall within the time allotted.



Figure §

Experiment number 6 started an March 1, 1968.
Hormone treated petioies ¢ , untreated petioles X.
B8oth pesioles tell during samo Interval o . The
ireated petioles of leaf palrs 1 - i4{ were treated
with auxin, iS5 - 28 with asuxin plus kinetin, and
29 ~ 17 with kinetin.

i7



Time Intervals in Hours

* 4

3424
3304
3181
306
294 1
282 1
2701
258 1
246 |
234 ;
223 ;
2101
198 -
186 1
174 1
162 -
150 1
138 -
126 -
114
102
90
78 1
66 -
54 1
42 ;

18 1

o b e * ¢ . . e 0 @ 0 [ .

X X

XXXXX XX KX XXX X XXRKR 000 OeeXOOe

X XX XXXX X XX 0 XX

18

XeXo

x.

............. I'I‘I'—IJI'I""

5 10 1 20 25 ' 30
Auxin Auxin + Kinetin

Number of Leaf Pairs

*These petioles did not fall within the time

Kinetin

allotted.

.....
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first (Figures 7 - 19). In the remaining il.3%, both petioles fell
during the same twelve hour interval. In addition, there were ten
leaf pairs of which neither petiole had fallen when the experiments
were terminated. The percentages were computed ueing only the
pairs of which one or both petioles had fallen in the time allotted.

Interpretation of the data indicated that NAA plus kinetin
treatment is less efficlient at delaying abscission than the auxin
alone. No carrelation with delay or acceleration of abscilesion
could bs found by comparlnq_ leaf welghts or petiole lengths (Tables
1 - 4) with the time required for abscission. A correlation may have
been possible if the leaf pairs could have been separated according
to age and each age group compared.

Keushikz (196S) noticed a definite seasonal change in the
time interval reguired for abscission of both controls and I/ -treated
petioles of Coleus. The time required for abscission in winter was
much longer than in summer. The tame tendency is noticed in this
study when the approximate averages of the time required for
abscission in these expertments are compared, The average time of
absctesion decreases with the increase of day length (e.g., auxin-
treated - 2pril - 152 hours and ~ June - 140 hours). Lwven though
the plants were placed in a growth chamber with controlied condi-~
tions, the data indicate that the pre-treatment environment may

have influenced the results. In addition, all the plants used for



Figure 7

Experiment number 7 started on April 7, 1968.
Auxin treated petioles o , auxin plus kinetin

treated peticles x . Both petioles fel' .iring
the came time Interval o .

20



Time Intervals in Hours

282-

342-

3304

318-
306-
2941

2704
258-

246"
234-

222
210+
198+
186 1
174+
162+
1'6:0
138+
126+
1144

102 1
90-
78 1
66 1
541
42
301
18-

21

Xo e e 0+ X
X o
S
X
x .
[
. XX X o ¥ o
“ X X X
X X K X
Y x e e x
oxX o XX~ X oo 0 .
X X . X
X 0 XX X
Tl R 7 SR R R Y T R

Number of Leaf Pairs

*These petioles did not fall within the time allotted.



Figure 6

Experiment number 8 stsrted on May 12, 1368.
Auxin treated petioles . , auxin »lus kinetin

treated petioles X . Both petioles tell during
the same time interval o .

22



Time Intervals in Hours

2821

3424

3309
318 4

306 1
294 1

270 1
258 1

246 1
234 1
222 1
210 -
198 1
186 1
174 -
162 |
150 -
138 1
126 -
114 -

102 °
90 1
78 1
66 -
54 1
42 -
30 1
18 ;

23

° . - [ O**® OesQ- (o)
. X .
B x
X 4 ©
X
% e .
. e X
. % - X -
X
. X
X *X x X pd %
x - « seX @
5 ox o
. XX X o
X X X Xo X
- x
xX X X X X
g 5 MR [ e M S TR

Number of Leaf Pairs

*These petioles did not fall within the time allotted.



Flgure 35

Experiment number 8 utarted on June 7, 1968.
Auxin treated petioles o , auxin plus kinetin

treated petioles x . Both petioles fall during
the same time interval o .

24



Time Intervals in Hours

3429
33041
3187
3061
294
282+
2703
2584
2461

2344
2223
210+
1984
1861
174+
162 4
1501
13871
1261
114+
102 4
901
781
66 1

S4 4

42 4
3071
18 1

25

L S D NN JNNR BENL NN B J T T T T I T T T rrryTroerr o ry vryy vYuy

Number of Leaf Pairs

*These petioles did not fall within the time allotted.



Moure 10  Expeériment nunber 10 :tasted on June 8, 1368.
huxin treated petioles o , auxin plus kinetin
trezzed pedlales x . Both petioles fell during
the some time interval o,

26



Time Intervals in Hours

3427
3301
3187
306
2947
2821
2704
2581
2467
2341
222
2107
198"
186 1
1741

162 1

150J
1389
1261
1144

102 1

181

27

—_— L g | I
""l“[‘llll""ll’rﬁiI'tT_‘_l'"Il"lll"l’ 7 7T.7 T

10 15 20 - 25 30 35 40 45

Number of Leaf Pairs

*These petioles did not fall within the time allotted.



Tabie 1.
Leaf blade weights and petiole lengthz of experiment number 3.

Piade Wetights (gm.) Petiole Lengths (om.)
Leaf
Pafe  suxin _ suxin * Kinetin Auxin _ ‘uxin + Kinetin

i .88 .87 1.8 3.6
2 .80 75 4.9 3.6
3 .85 .48 4.9 3.0
: .48 Y 2.8 2.6
S .85 .53 4.3 4.0
6 .23 .21 2.2 2.2
7 .94 .81 j.6 3.8
8 .99 .87 §.2 3.8
9 .63% .83 3.4 4.0
id .66 .82 1.8 4.8
H .38 52 4¢2 $.4
¥ ] .24 17 3.9 2.¢
i3 47 .48 3.2 3.0
) .39 .80 3.2 2.9
) .27 .28 2.4 2.8
i$ {.98 iedl .1 i.9
19} 1021 3039 'icl 3.9
] 1.29 ie3) 4.9 §.8
19 1.37 L.41 4.7 1.0
29 31.47 i.80 i 4.0
2i 1.21 iedd 1.0 1.9
22 .83 .96 3.7 3.6
23 .48 .68 2.6 2.8
24 .8 .73 ' 1% 2.5
25 .97 .86 2.9 3.2
28 98 .59 2.7 2.3
2? .23 .37 2.3 1.9
28 «2? .25 2.0 1.9
29 41 32 2.9 2.4
30 34 » 32 2.2 2.1
31 i.38 Bl 3.0 2.8
32 i.48 L.31 3.9 3.8
33 i1 .88 L o444 1.2 4.4
3‘ 40‘0 l‘u.:“ "‘ &08
k1.1 1.22 ied¥ 1.9 §.8
48 1404 l.14 1.3 4.2
37 j.10 1.11 3.9 3.9
38 .91 73 3.6 4.1
a9 .42 .37 2.9 2.7
40 .53 .39 3.1 2.9
[ 3 .36 54 2.4 3.5
4?2 .31 .22 2.7 igd



Table 2,

Lee! biade welghts and petiole lengths of experiment number 4,

Biade Wsights (gm.)

Leaf
Pair  cuxin )
1 1.18 1,30
2 .24 .90
3 i.l2 :.97
i .93 1.27
L .99 f.13
6 .35 i.15
7 T3 73
8 .82 .70
9 .88 84
i0 .68 .39
i 74 .72
32 .78 .67
i3 «28 41
14 .29 .39
ad 1448 1.24
16 1.28 iedS
1?7 ie22 1.07
19 50‘3 087
i i.02 74
20 5,09 t.39
21 1.17 1.52
22 i.05 1242
2) +89 i.42
24 .88 .85
2s 24 .30
26 .28 .30
2?7 ol? .29
28 1?7 .16
29 i.60 1.33
30 1.29 1,30
31 Le45 L.18
32 .99 .26
33 ald .76
34 89 .88
% 1.48 i.26
36 i.29 £.16
3?7 .19 i.17
38 «94 1.04
K} ) .75 + 75
40 .35 +016
41 83 .64
42 77 49

Petiole lLengthes (cm.)

4.3
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% o
Teble 3.
Le2f bDlade weights snd petiois iengthe of experiment number 35,

Slade Weights (gm.) Petiole Lengths (cm.)
loeag
Dale Auxin Auxin + Riogetln  Auxin Auxin ¢ Kinetin
i .89 1,90 1.3 4.5
2 .95 95 de.4 .4
3 .71 .81 1.4 4.9
4 .69 .57 .3 3.7
3 .50 .65 3.4 el
6 .57 .80 4.1 4.1
7 .92 57 3.0 4,0
8 .87 .81 dod 4.0
9 .38 .89 3.3 J.i
19 .33 .78 3.8 4.1
i1 .35 .89 57 4.9
12 .73 71 4.9 3.8
13 .85 .88 3.6 4.7
id 4‘3 049_ P 4.2
i3 .78 .83 3.2 3.9
.8 .30 .31 1.8 4.9
37 .87 .89 5.8 4.7
i8 .51 .75 3.3 4.3
: .99 1,09 2.8 3.9
20 1.l 1,02 3.8 3.9
23 .83 .38 4.0 .8
22 .88 .83 3.8 4.2
23 77 T3 4.5 4.8
24 .66 .70 4.3 4.8
25 .35 .34 3.0 4.9
26 I8 .80 3.8 4.9
2?7 87 .83 3.8 3.9
28 .44 .92 3.0 4.4
29 49 .89 1.8 1.2
33 .26 .32 3.0 3.6
3l .28 .28 3.7 3.9
12 .20 .31 2,3 3,7
33 34 .34 3.0 2.8
34 .23 .28 2.7 2.9
k1.3 .33 .28 3.9 3.7
)6 (.13 1.29 3.9 3.7
37 1,18 1022 5.9 3.2
i3 .92 .98 3.9 4.2
39 : .02 1e 18 33 4,0
49 1.02 .98 .0 4.3
4i 74 1,07 $.0 4.8
12 .35 .54 4.1} 4.3
13 .42 .30 g .2 3.i
44 .34 .41 Soi §.3
45 .41 34 3.2 2.3



Table 4,
lL.eai blade weight: 3nd nestlole lengths of expericent number 6.

Blade Weight: {gm.) Petiole Lengths (cm.)
Leat
Bals suxin Auxin * Kineiln Auin Luxin + Rinetin
S 87 t.03 3¢7 1.0
2 i.48 .96 5,9 4.8
3 iedd +81 3¢ 4.0
2} .81 .97 4.3 $.8%
5 .82 .79 4.3 5.0
6 .81 77 3.8 i.2
P .46 .69 .8 3,8
& .32 .53 2.3 3.7
9 .59 .48 4.0 4.7
i0 .48 .42 3.7 3.5
i .49 .64 3,3 3.9
12 .65 .56 3.2 3.5
i .39 .49 3.8 4.9
14 Y 37 3.2 3.0
i3 i.43 1.56 ' 7 $.8
i6 .53 +63 3.3 3.2
Y .49 cS& 209 302
18 .33 .34 3.3 2.9
i9 31 .39 3.9 3.0
20 « 36 44 2.8 2.8
24 .23 e 36 2.3 2.7
a2 37 .35 2.8 3.0
23 .58 s a1 3.8 3.0
29 .63 .42 3.3 4.4
25 32 .34 2.5 il
26 .33 28 2.4 2.6
2?7 .38 .29 .8 2.4
Z8 .83 .62 2.3 7e3
23 .87 .64 4o3 2.8
30 5 .64 4.9 3.9
il .99 .83 3.9 3.7
32 88 8i 5.6 4.7
33 .88 i .3 Yo
34 .29 .22 3.5 3.3
33 i.27 1,02 2.7 3.9
3‘ 1009 3010 307 Jc“
3?7 i.08 33 3.8 $.7
36 .97 .88 1.2 4.3
3¢ t.16 ».20 5,0 5.8
40 31 .42 3.8 2.9
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this study, excep! for shore In the first two experiments (Piguses S
and 6), were :tarted on the ceme day: therefare, the difference in
age of the plants may have infiuenced the dJSifference in sbscission
time. 9ince the NAA-treated petiole fell first in approximately 2!%

of the ieaf pairs (Figures 7 « 10), li may be that the effect of
kinetir is inhibitory under centain conditions., Sacher (1967) found,

fn en experiment with subcellular fractions of bean endocarp, a
variable effect of kinetin with both Inhibitton and stimulation of RMNA
synthesis occuwrring. Thus, it may be that very slight e¢nvironmental
conditions may reverse the effect of kinetin. The generul mode 5f
action of the kinetin mey be due 0 the mobiiization of various
mataboliies inio the petiole :tump from the lower portions of the
petlol« and, possibly, ifrom the stem, Thus, the metabolitee are
probubly depleted fastar than would occur when suxin slone is applied
t0 the stump. Therefore, Jdegradation of the ceilular compounds may
be enhanced and the production of absoission-siimulating molecules in
appropriate concentration: would perhaps occur sodner than would be
possible in the absence of kinetin. In addition, due to the decline
of metabolites tn the lower portion of the peiiale, ithe active transport
of auxin would probably Jecreesc since ihiz process is thougnt to be
tetoied to metabolic efficlency. It seems possible, in ithe phenomenoan

of leaf absclssfon, to compare the production snd flow of suxin (0 &



feedback mechanism whereby the status of the cells in the leaf blade
is determined by the flow of auxin through the zbscisslon zone.
Therefore, as long as the flow of auxin (3 sufficient, abscission wiil
not occw; but any condition that will decrease the fiow of auxin will
aigger abscission. Most modern machinefy has a similar mechanism
whereby, 1 the operation is abnormal, it will automatically tum {itself
off. Possibly the main effect of kinetin in this experiment was to
accelerate the decrease of the flow of auxin by increasing the rate

2f atrophy of the petiole cells.



SUMMARY

The appitcation of {-naphtheleneaceiic acid (NAA) to omne
petiole stump was more effective at delaying abscission than NAA
pluas kinetin used to treat the opposite petiole stump. 1In 67.2%
of the ieaf pailrs, the NAA-plus-kinetin-treated petiole fell first and
in 21.3%., the NAA-treated petioles fell firs:. In the remaining 11.3%,
both petioles fell during the same twelve-hour interval., In addition,
kinetin-treated petioles were compared to untrested petioles. In 18
leaf pairs, both petiolea fell during the same time interval, The
kinetin-treated petiole fell ifrst {n two ieaf pairs and, in eight leaf
pairs, the untreated petiole feli firs:, These results may indicate a

tendency fof kinetin to silightly inhibit abscission.
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