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Auxin Regulation of Branch Abscission by Aspen
(Populus tremuloides, Michx,)

Abstract

Popltlsr trem hiaex, Michx. abscises branches under natural conditions. Removing buds andlor
leaves from a twig stimulates its abscission. The stimulbtion is indeasingily inlibited by applica,
tion of.lanolin pastes containing espectively 0,0.01, 0.1, ot 1 petcent indole,l-acetic acid to the
cut end ol a twrq.

Inlroductlon

Almost any plant lmrt may be abrised: leaves, fruits, flowers, {lower parts, bark, buds,
branches, roots, or prickles (Addicott, 1965). Millington and Cbaney (1973) review
the rather slmrse literature o,n bralch shedding; rhe phenornenon is widely distibuted
among bofi angioolxrm and gymnosperm families, its anammy is similar rc tMt as-
sociated 'qrith abscission of leaves, it occus mo6t often in mature trees, and it is ap-
garently stim'ulated by factots producing negative carbohydrate balances in the twig;
i.e., by shading, insect attack, water stress, or fruiting. Recent reviews of the physiology
of abscission ignore the subject of branch shedding.

This note reports the abscission of branches io aspen (.Popahu tremuloiclet, Michx.')
and gives evidence for conuol of abscision by auxin.

Melhodr

A ser of six small twigs on one-year-old wood of an aspen braach were treated: the first
four were cut tnck to abou i.5 crq the fifth was defoliated and the six vras half de-
foliated. The tips of the four clipged twigs were coated with lanolin enriched with
0, 0.01, 0.1, and 1 percent of auxin ( indole- 3-acetic acid), respecrively. The twigs were
observed at intervals o determine when they had dropped or would drq> at a ouch.
Treatments five and six were omitted in experimen'ts onq two, and four, described
below.

Resulis

Exper;n ent L Ten sets of twigs (i.e, the first seveo lateral twigs on teo branches) were
treated on 20 February 1971 and observed monthly. Most fell between 30 April (69

days) and 30 May ()) days) when the trees were just leafing out (20 May) Falliog

later (30 June to 1 October) wete one tteated wi h pure laaolin, one treated s/ith 0.01
percent auxin, two treated vrith 0.1 p€rcent auxin, and four treated widr 1 percent auxin.

Expetitnent ILTen sets of twigs were treated on 6 June 1971 and observed monthly.

Six of the twigs treated with unenriched lanolin dropped belote 29 June (23 days)

as did one twig treated with 0.01 perceot auxin. The remaining twiSg excePting one,
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fell by 10 August (65 days). The final rwig-one reated with 1 perceot auxin-fell
in Septernber.

Expetimetu lTL Fourteen sets of twigs wele treated on 2! June 1971 and observed
at two day intewals through 16 Augus. The results are shown in Table i.

Experimenr ltrl. Fouteen sets of twigs were rreated on 1 October 1971 aod observed
at monthly intervals. None had been shed by 2 April 1972 (184 d,ays). Two (pure
lanolin and 0.01 p€rcent IAA) were shed by 16 April (200 days). On 16 April, the
tips of twigs on half the branches were clipped off and fresh IAA in lanolin was
supplied. Twigs with applica ions of less than 1 percent IAA were all abscised by 4
J.ulte (247 days). Of the branches treated with 1 percent IAA-lanolin, rhose receiv-
ing only the initial treatment were shed before 4 June; half of those receiving the
second trEatmen't were shed after 4 June, and 25 percent were shed aftet 1 July (276
days): all were shed by 3 Augus (307 days|.

TABLE 1. Results oI experimeni III: releniion tlmes (days) tor ilvjss irealeil on 29 June 19?1
( N = 1 4 ) .

median (days) ranse (days)

0.0 Derceni :Luxin
0.01 percent auxin
0.1 perceni auxin
1.0 Ferceni auxin

1 5 A
1 6 A
27 ,LB
41 AB
3? AB
? 9 +  B

1 1 5 +  B

13 -21
1 3  - 2 ?
25-37
2' t -11,5+
2 $ - 1 1 5 +
3 ? - 1 1 5 +
3 ? - 1 1 5 +

0
0
0

2 9
7

2 9
7 1

lPercentace ol iwiss rei.ained past 23 October of 115 ilays.

A-SiAniiicantly dillererl from the unireaied conirol ai the 1 perceDl level, Rank T-Tesi lMoroner.,
1 9 5 1 ) .

B-Sisnificantly diilerent irom the 0 p€rceni auxin treaiment ai the 1 lercenl lev€1, liank T-Tcst.

Discussion

The third experiment (Table 1) shows that in surnmer (29 June) aspen twigs with
buds rernoved will be abscised within 1) to 20 days and that abscission can be delayed
by providing an auxin supply. That leaves may supply the auxin which naturally
inhibits branch drop is suggesred by the facc that defoliated and partially defoliated
btanches show a strong tendency to abscise.

The second erperiment (6 June) shows that spring abscission rates are similar to
those of mid-sumrner.

The first experiment (20 February) shows that the abscission rate is considerably
slcwer in winer (70 days or more) and perhaps even nonexistent since treated twigs
did not drop un il spring. The fourth experiment (1 October ) confirms that abscissioo
lates a,re very slow in winter (200* days). Perhaps the morphogenetic processes of
abscission layer folnatioo (cf. Earnes and McDaoiels, L947 7 catnot occur at winrer
temperatlues; more likely they are simply not initiated. Twigs which might have under-
gone abscission without ueatnent should have done so before 20 February or 1 October
treatments; if they did not, their abscission was also prevented by winter.

The results presented above support the model that abscission occrus wheo auxin
levels on the distal side of a prospective abscission layer are lou'er than those on the
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proximal side (Addicott, 1961). Auxins are synthesized at and transported downvia,rd
from leaves and buds. In sumrner, branches without leaves or buds are shed because
their auxin levels are lower than tunk levels. Abscission may be inlitrited t'y pro-
viding the branches with an auxin source: IAA rich laoolin. The absence of twig
abscission in winter may be due to the q/eakness of auxin syndresis and auxin gradients

or to low temperarure inhi ition of the abscission process With the coming o,f spring
and new auxin synthesis, budless or leafless branches are quickly shed unless they are
well supplied with iAA.

Abscision of t'udless and leafless twigs could probably have been furthet post-
poned by continual reapplication of IAA. The poor success of such a reapplicatioo
(Experiment lV-spring, 1972) is likely due to its being made too late. The appear-

ance of, leaves soon after the reapplication suggess that buds were active at or before

the reapplication timg that auxin synthesis Prccesses were active, and that the abscission

process had been initiated in most branches. Budless twigs of exPeriment IV which

were oot shed immediately (i.e., those in vhich abscissio'n had probatrly not been
initiated) wete retained for ovef a month of "leaf time," as were summer- reated twigs

of experiment III.
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