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val of ABA by leaching or onuthé_gffect of exogenous ABA, are i

[, INTRODUCTION

It has been known for éuite a while that difficult-to- .
root vine cuttings contain endogenous rooting inhibitor(s) which
may be removed by 1eaching (Spiegel 1954, Saraswat 1973, Chapman
1976).
The nature of these inhibitors has not been established
so far, except for few studies which indiéated the presence of M
"growth inhibitors" in various bicassays (Spiegel 1954, Tizio et
al. 1968, Kracke et al. 1981). The relationships of the rooting
inhibitors with ABA also have not been examined so far, although
the presence of ABA in grapevine buds and seeds w&s investigated !
with respect to dormancy (Iwasaki,épd Weaver 1977, Emmerson and |

Powell 1978, Broquedis et Botara-1985), and no data on the remo-

available.
-The role of ABA in'advenﬁitious root formation appears.' |
to vary in different plant systeﬁs; bofh w{th.respect to the
effect of exogenous treatments, and to chénges in endogenous ABA,
Thus, several ABA concentrations have been.found to promote root
formation in mung bean and pea cuttings, while in several other
cases ABA treatments were inhibitory (Chin et al. 1969, Basu et
al., 1970, Batten and Goodwin 1978). Only limited information is
available as to changes in endogenous ABA in cuttings (Batten
and Goodwin 1978), and as to the adequacy of the mung bean rooting
bicassay for detecting the Presence of rooting inhibitors from

other plant species.

In the present study, the hypothesis that ABA may
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regulate root formation in cuttings of easy and difficult—~to-
root grapevine cultivars has been examined by determination of
endogenous ABA levels, and through the mung bean rooting bioassay
{Heuser and Hess 1972, Blazich and Heuser 1979)._The effect of

soaking on endogenous ABA content and the effect of exogenous -

ABA treatments on rooting were compared in various grapevine

cuttings.
2, MATERIALS AND METHODS

These experiments were carried out at the Department of

Horticulture, Faculty of Agriculture in Rehovot (ISRAEL) in

1980-1981.

2.1. Plant material

Cuttings of two easy-to-roct cultivets, 'perlette’ ﬁﬁiis

vinifera L.) and '1613 c! (Soloniszx Othello), and the difficultf

to-root cultivar ‘'Salt Creek' (vitis champini L.) _we;e used
throughout. bormant canes were collected from mature vines in the
Yizna‘am Center for distribution of virus~-free propagation material,
and uniformu eingle bud cuttings, 8-9 mm in diameter, were sanpled
"from the 4th to 1llth node position on the cane. Cuttings were_;sed
as such, or soaked in aerated tap water, or in 25 or 250 mg.l

o i entioned.
ABA solutions for 48 h at 25°C, in the dark, as m

2.2. Extraction and ABA determination

Extraction and purification of ABA was carried out accor-

ding to Beardsell & Cohen (1975). The 'bound' fraction was obtained

: - o 1h
by incubation of the agueous residue at pB 11.0, 60°C, for '

i i cid and
followed by reacidification to pH 4.0 with conc. formic &

reextraction of the acid fraction with chloroform. Gas-llquid
chromatography (GLC) with an electron capture detector was used

for determination of ABA as previously described (Goldschmidt et

al. 1973).

2.3. Mung bean rooting bioassay

Extraction of vine cuttings, chromatography, and the.
mung bean rooting bicassay was performed according to Blazich and
Heuser (1979), with some modifications. Five g fresh weight of
control and water-~soaked cuttings of the 3 cultivars were ground,
boiled for 1 min in 25 ml absolute methanol, homogenized, filte-
red, and the residue extracted 2 more.times in methanol, overnight
and for 1 h. All extracts were combined, centrifuged, filtered,
and the clear.extract dried at 45°C, dissolved in 80% v/v ethanol,
and streaked on 5 cm strips of 3 MM Whatman paper. Descending
chromatography in isopropanol:water (8:2, v/v) was performed. to
a distance of 30 cm, The chromatograms were div1ded into ten 3 am
sections which were placed in glass vials with lO ml autoclaved
dlstilled water containing 5x10 6M IBA and 5 ppm boric acid. Mmg
bean (Viga radiata (L.) Wilczek) seeds were surface-sterilized
with calcium hypochrolite, rinsed, soaked in running tap water
for 18 'h, and sown in vermiculite. The seedlings were grown for
8 to 9 days at 27 £ 1° C with a 16 h photoperiod of cool-white
fluorescent light at ca. 4000 lux, and were then cut 3 cm bélow
the cotyledonary node. Five cuttings were introduced into a
vial with the appropriate test solution for 18-24 h (under the
same temperature and light regime) until most of the solution
was taken-up, autoclaved water was then added, and the roots
were counted after Shédditional days. Three such replicates were

used throughout. In some experiments, as mentioned, mung bean




cuttings were placed in solutions which contained only 5 ppm

boric acid and different combinations of IBA and ABA.
. $ :

2.4, Rooting experiments . o
Single—node cuttings of the 3 cultivars were soakediin:'

tap water of ABA solutions, as mentioned, and planted 5x7 cm ﬁ
apart, in a peat:volecanic scoria, 1: 1 {v/v), medium with bottom
heating at 25 * i%c. The cuttings were grown in the greenhouse
for 2 months after which the rooting percentage, the number of |
main roots formed, and the total dry weight of the xoots were
determined. In addition, bud break was recorded at 2 day inter-
vals ‘during the entire rooting period. Three'repiioateswof 21

cuttings each were used for all treatments.
3, RESULTS 7.

3.1. ABA in grapevine cuttings

Control cuttings, which have not been soaked, contained \

considerable amounts of ABA (Table l), and ABA concentration was
highest in the difficult—to root Salt-Creek. Scaking for 48 h in
water reduced endogenous ABA content of Perlette cuttings, while
little or no difference was found in the other two cultivars.
The soaking solution contained measurable amounts of ABA which,
however, could not fully account for the differences between the

ABA content of control and soaked cuttings.

3.2. Mung bean rooting biocassay

Comparisons of the biological activity of extracts from
control {non-soaked) and soaked cuttlngs of the 3 grapevine cul-

tivars in the mung bean rooting bioassay are presented in Fig.l.
R

Considerable differences in rooting promoters of all three va-
rieties are evident, while an inhibitory zone could be detecte&
in Salt-Creek cuttings only. This inhibitory zone was not washed
out by socaking. Soaking, however, partially removed several pro-
moters but emphasized the presence of a promoter at Rf 0.8-1.0
in '1613 C' cuttings. In no case did an inhibitory zone corres-
pond to the Rf of synthetic ABA marker, whereas some promoting
zones. coincided with authentic ABA.

‘The sensitivity of the mung bean bioassay to 2BA was
further studied by evaluating the effect of IBA combinations on
root formation (Table 2). Whereas 10 mg.l ™t aBa slightly promoted
root formation, 100 mg.l-l was inhibitory. Only this nign ABA

concentration counteracted the IBA-induced root formation.

3.3. Roating experiments

I

Rooting experiments with. 3 Vitis cultivars revealed that
soaking of cuttings indeed resulted in better root formation, as
Judged by the number and dry weight of roots, while ABA treatments
inhibited it, particularly at'ZQOhg.lv ‘(Table 2, Fig.l). Similarly,
bud burst eas inhibited by the high ABA concentrations and promo-
ted by socaking of cuttings. It should be mentioned, however, that
100% rooting of cuttings was observed in all cases at the end of

the rather long rooting period (2 months).

4, DISCUSSION

Soaking of grapevine cuttings for 48 h in tap water re-

sulted in improved roocting in the present study (Fig.l, Table 3),

.confirming previous reports (Spiegel 1954, Saraswat 1973, Chapman

1976) . Indeed, soaking reduced endogenous ABA content, and measu-

rable amounts of ABA were resleased into the soaking medium {(Table 1).




There appears to be some discrepdncy, however, between the small

amounts of ABA found in the soaking solution and the effectiveness
of the soaking treatment with regard to rooting. This may be re-
lated to incomplete leaching of ABA from the cuttiggs, or to rapid
breakdown of'the released ABA in the soaking solution (Manos arid.
Goldthwaite, 1975). Whereas soaking and ABA treatments did notf?f-
fect the rooting perceﬁtage; possibly due to the rather iongb _
rooting period, Both the growth of adventitious roots (dry wt) and
bud burst were affected by soaking and ABA treatments in the 3 
cultivars (Table 3). The contribution of buds to adventitious root
formation, presumably via supply of rooting promoters and/or in-
hibitors, is well established (Roberts and Fuchigami 1973, Hartmann
and Kester 1983), though the present experiments do not allow to
conclude whether there is a direct effect of soaking and ABA treat-
ment on root formation or it is an indirect one, via bud activity.
It is interesting to note that in the ABA-treated cuttings, roots
were restricted to the area heneath the bud, in contrast with the
profuse root formation in control cuttings (data not shown). The
présence of ABA in vine cuttings and its removal by soakinq (Table 1)
could not be detectéd in the standard mung bean rocoting biocassay
(Fig.l). The inadequacy of the mung bean biocassay in revealing in-
hibition by ABA from the grapevine extracts may be explained by

the fact that root formation in mung bean cuttings is not inhibi-
ted by low ABA concentrations (Table 2). In fact, 10 ng.1” ! of
ABA slightly promoted rooting, similar to other findings (Basu
et al., 1970, Chin et al., 1969) and the same ABA concentration
was ineffective also in counteracting the IBA-induced root forma-
tions for the mung bean and grapevine cuttings, or a different .

response to rcoting inhibitors others than ABA. Although the

mung bean test is considered a standard rooting bioassay it is not
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Bud burst
index -
16
22

11

""" . surprising that various plant species should respond differently

“+zoygith respect to adventitious root formation. The different res-

T n

Salt Creck
89+ 4
100+ 7
1076
5314

roots  dry wtimg)

g.0%1.1
11.3% 0.4
9.3£0.5
5.9+0.4

-

32
3
45
48

Bud burst ! No.main Root
index

dry wt(mg)
541 7
50+ 4
267 .
185

1613 C

No.main . Root
roots

6.5£0.4
7.5%0.3°
2.8%0.2
3.1+ 0.4

34
30

32
40

index

Bud burst

Perlette
dry wt(mg)
596
875
78% 3
38%7

rooting and bud byrst parameters. Cuttings of 3 different grapevine cul-
tivars were soaked in tap water for 48 h, or treated with ABA for 48 h
(basal application), and rooted as described under Materials and Methods.
Data are average of 3 replicates of 21 éuttings each * standart eror, per
cutting. Bud burst index: the average number of days to 50% bud burst.

No.main Foot
rocts
11.3+0.7
15.5¢1.3
13.1+£0.7
7.3%0.3

1
-1

Table 3 : The effect of water-soaking and ABA treatments of grapevine cuttings on

Treatment
Control
Soaking
ABA,25 mg.l
ABA, 250 mg.l

_;ponse of the mung bean and grapevine cuttings to ABA, and possibly

“also to other rooting inhibitors and promoters, should be taken -

into account in further studies.

5, SUMMARY

Water-soaking of dormant cuttings slightly ihproved root

formation in 3 different grapevine cuitivéfs (Peflette, 1613 ¢,
Salt Creek) and measurable amounts of ABA (0.013-0,017 ng.g_l‘ ' oy
fresh wt) were found in the svaking solution. Considerable le-— ‘
vels of ABA (0.17-0.85 nc_:;.g_1 fresh wﬁ) were retained, however,
in the cuttinés even after soaking. The Alfficult-to-root Sait
Creek had the highest ABA content. Soaking of cuttings in 250 mg.l ™+ -

synthetic ABA inhibited root formation, budburst, :-and shoot

growth in all three varieties.

The pfesence of ABA in grapevine cuttihgs was not revealed
in the mung bean rooting bioassay and only one inhibitory zone,
which did not correspond to ABA, was found in extracts of Salt
Creek cuttings. Synthetic ABA inhibited control as well as IBA-
induced root formation of mung bean cuttings only at the high

' concentration (100 mg.171),

The adequacy of the mung bean rooting bioassay for qétefr

tion of rooting inhibitors and promoters in grapevine cuttings_

is discussed.
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6. UZET

Asma geliklerinde k&klenme ile ABA arasindaki iligkile-
rin aragtirildidi bu galigmadan elde edilen bulgulara gbre, su-

da birakma uygulamasi (48 saat) tizerinde galigilan asma gegitle-

rinde (Perlette, 1613 (C, Salt Creek) koék oclusumunu ve geliemée"

sini olumlu yénde etkilemig, ayrica uygulamadan sonra islatma it
suyu ig¢inde dnemli sayiiabilecek miktarlarda (0.013-0.017 ng.g'_1
tane af¥irlark) ABA saptanmigtair. . '

. Dider yandan,‘euda birakma uygulamasindan sonra bile as-
ma geliklerinde yilksek dlizeylerde ABA (0.17-0.85 ng.g_l taze
agirlik) bulundudu belirlenmietir.-Zor k8klenen Salt Creek ce—
liklerinin ABA kapsami, celikleri kolay kdklenen diger iki. ge-
site g8re gok daha yllksek bulunmugtur. 250 mg.17t sentetik ABA,
uygulanan her ig gesitte.de k8k .olugumu, slirme ve sﬁrgﬁn gelig—~
mesini engellemigtir. —

Mung faslilyesi biyolojlk testi ile sadece Salt Creek ge-

liklerinden elde edilen ekstraklarda,ABA ile gakigmayan,yalniz- "’

ca bir engelleyici blge belirlenebilmigtir.

_l)

hem kontrol hem de IBA uygulanmis Mung fasiilyesi g¢eliklexinde,

Sentetik ABA'in uygulanan en yilksek dozu (100 mg.l

kdk olugumunu engellemigtir. Bu bulgulara gbre Mung fastllyesi
testinin, asma geliklefindeki ktklenmeyi uyarici ve engelleyi-
cilerin teghisinde duyarli bir ybntem oldujunu sSylemek oldukga

zoxrdur.
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