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Abstract

Cuttings of Chrysanthemum cv. ‘Horim Golden’ were decapitated and disbudded or intact
cuttings were treated with glucose solution. Both treatments were carried out at different times
after excision of the cuttings. Removal of buds on the day of cuttings excision delayed the
appearance of first visible roots on the cuttings and significantly decreased the number of
formed roots. But this treatment performed beetwen day 3-5 significantly increased the mean
number of roots on the cuttings. A similar influence as that of disbudding was obtained by
glucose treatment of the cuttings, especially their basal parts.

INTRODUCTION

As early as 1925 Van der Leek <after Eriksen, 1973) reported that,
when all buds were removed from cuttings of Populus, Salix and Ribes, root
formation was strongly reduced. The same effect of disbudding of cuttings has
alsobeennotedby Harada and Nak ayama {1958 with tea cuttings
andby Fadl and Hartmann {1967) with pear cuttings.

Eriksen (1973) showed that decapitation and disbudding of pea
cuttings within the first 4 days after cutting drastically reduces both the number of
rooted cuttings and the number of roots per cutting. Treatment 5 to 6 days after
excision of the cuttings has no effect on root formation or the number of roots per
cutting. An adverse effect of decapitation and disbudding in a similar experiment
with Chrysanthemum cuttings was obtained by Fischer and Hansen
{1977). Removal of the buds on the day of excision of the cuttings had no effect
on the number of roots formed, while removal of buds on day 2 to day 5 after
excision had a promotive effect.

The present paper is concerned with the effects on root formation of
decapitation and disbudding or exogenously supplied glucose at different times
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after taking the cuttings. When, instead of removing the apical bud exogenous
glucose was introduced information might be obtained, why decapitation and
disbudding of Chrysanthemum cuttings had a promotive effect on their rooting.
Both treatments at different times after excision of the cuttings could also give
information as to when decapitation or application of carbohydrates is most
effective. ‘

MATERIAL AND METHODS

Stock plants — Cuttings of the Chrysanthemum cv. ‘Horim Golden” were
planted in peat and rooted at 20°C in the greenhouse. When the cuttings rooted,
three of them were planted in each 7-1 Mitscherlich pot. They were grown in a
growth room under supplementary light from alternately arranged white and red
fluorescent lamps. The illumination was 30 Wm ™ ? at plant level. The growing-
-medium was a mixture of peat and sand <2:1 v/v). The plants were watered every
second day and fertilized every week. The air temperature was 20°C, relative
humidity 709, and the photoperiod 14 h.

EXPERIMENT 1

Cuttings of about 5 cm and with 3-4 fully developed leaves were taken from
the stock plants after 4 weeks of growth. All suitable cuttings, from the stock
plants were excised. Cuttings grown during the next 4 weeks were used for a
second replications of this experiment. They were placed in 1-cm thick insulation
plates {isopor) with holes for the cuttings. The plates were floated in 10 cm deep
plastic trays filled with distilled water. The trays were placed in a growth room,
where the rooting-conditions were exactly the same as for the stock plants, except
for the illumination which was approx. 15 Wm™ 2.

The cuttings were decapitated and disbudded simultaneously excision {0 or
after 1, 2, 3, 5, 7 days of rooting. The treatment was limited to the first week of the
rooting period, because in earlier investigation {B or o ws ki etal, 1981} it
was found that roots emerge through the epidermis seven days after removal of
the cuttings from the stock plant. Decapitation was performed by removing only
the uppermost 0.5 cm of each cutting, while disbudding included the removal of
all lateral buds by means of a scalpel. Each treatment comprised 2 replications of
40 cuttings each.

During the period of root formation, the rooted cuttings were counted at
intervals. The number of roots per cutting, the length of the longest root, and the
fresh and dry weight of roots were recorded at the end of the rooting-period of 21
days, irrespective of the time of treatment.

EXPERIMENT 2

The growing conditions for stock plants were the same as described in
Experiment 1.
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Cuttings were taken from the stock plants after 4 weeks of growth. The
rooting-conditions of cuttings were exactly the same as described in Experi-
ment 1. During the rooting period the intact cuttings were supplied with an
aqueous solution of glucose in 5" x 10~ 3M concentration. Each times about of
0.02-0.03 ml of glucose solution {distilled water for the control) were supplied
into a stock of cuttings by means of a syringe.

The experiments consisted of two experimental series. One series of cuttings
received glucose 1 cm above the base, the second series 1 cm below the top of the
cutting. The first injection of glucose was made immediately after excision of the
cuttings {0 or after 2, 3, 5, 7 days of rooting. The next injection was made each
day until the beginning of the root initiation process. Each treatment comprised 2
replications of 30 cuttings each. The rooting-period was 21 days. Observations on
rooting were the same as described in Experiment 1. During the rooting-period,
the water in both experiments was aerated by air pumps, and the cuttings were
regularly sprayed with distilled water. The results of analyses were subjected to
analysis of variance and Student’s t-test was used to evaluate the differences
between the means at the probability level P = 95%.

RESULTS

EFFECT OF DECAPITATION AND DISBUDDING OF CUTTINGS

Decapitation and disbudding of the cuttings except treatment carried out
simultaneously with the excision of the cuttings reduced the number of days
necessary for the appearance of the first visible roots {Table 1). Cuttings
decapitated and disbudded on day 1 to 3 after the beginning of the rooting-period
were characterized by a fast root initiation process, they reached full rooting

Table 1

Effect of decapitation and disbudding of Chrymnthemurﬁ cuttings at different time intervals
after cutting on percentage of rooted cuttings

Time of decapitation .
and disbudding Percentage of rooted cuttings after days

after cutting

(days) 6 7 8 9 10 11 12 13 14

0 3.3 8.3 250 40.0 650 91.7 93.3 98.3 100.0
1 1.7 23.3 45.0 66.7 86.7 100.0

2 13.3 26,7 56.7 783 88.3 100.0

3 15.0 36.7 61.7 83.3 98.3 100.0

5 1.7 6.7 433 750 95.0 98.3 100.0

7 3.3 10.0 36.7 61.7 86.7 98.3 100.0

Control — intact 6.7 200 267 51.7 717 91.7 95.0 100.0

cuttings
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about 2 days earlier than did intact ours {Control). Cuttings treated on day 5
and 7 formed first roots more slowly than the previous ones and full rooting was
reached one day later. If the treatments were carried out immediately after
excision the root initiation process was slower than that in intact cuttings. They
were rooted in 1007, 3 days later than those treated on day 1 to day 3, and 1 day
later than in the control.

Decapitation and disbudding of the cuttings had a significant influence on the
number of roots after a rooting-period of 3 weeks (Table 2)>. Treatment carried
out at the time of making cuttings <0 day) significantly decreased the number of
roots per cutting, while decapitation and disbudding 1 and 2 days after cutting
had no effect. When the same treatment was given on day 3 to day 7 {after the
beginning of the rooting-period), the number of formed roots significantly
increased.

Table 2

Effect of decapitation and disbudding of Chrysanthemum cuttings at
different time intervals after cutting on the number of roots, root
length, fresh and dry weight of roots after a rooting period of 21 days

Length of Fresh weight Dry weight
longest root, of roots, in  of roots,

Time of decapitation

and disbudding umber of

after cutting r:?‘ttil: T in cm per mg per = in mg per
(days) g cutting cutting cutiing
0 28.5 8.4 299.2 229
1 35.8 9.3 376.7 27.1
2 39.8 8.9 384.0 28.2
3 46.0 8.3 385.1 31.5
5 44.0 8.4 380.8 27.7
7 42.1 ‘8.4 377.0 27.7
Control — intact
cuttings 37.0 8.5 339.1 22.1
LSD at P=95% 5.52 N.S. 41.86 4.24

Table 2 shows that the time of decapitation and disbudding of the cuttings
had a significant influence on fresh and dry weight of the roots, but no significant -
influence on root length.

EFFECT OF EXOGENOUS APPLICATION OF
GLUCOSE INTO THE CUTTINGS
Exogenously supplied glucose to the basal parts of cuttings had a higher
influence on their rooting, than glucose treatment of the top parts. (Fig. 1).
The time of beginning of exogenous glucose supply to both parts of cuttings
had no significant effect on the number of days necessary for the appearance of



Fig. 1. Effect of exogenous application of glucose into cuttings on their rooting. Above: Rooted

cuttings top parts of which were treated with glucose. Below: Rooted cuttings basal parts of which

were treated with glucose. 0; 2; 3; 5: 7; days of glucose injection after cutting. Control — cuttings on
right side were treated with water

Table 3

Effect of glucose injection in to basal or top part of Chrysanthemum cuttings
at different time intervals after cutting on percentage of rooted cuttings

Time of glucose Percentage of rooted cuttings after days
injection after cutting
(days) 6 7 8 9 10 11 12

applied to basal parts

0 1.7 11.7 45.0 65.0 86.7 95.0 100.0
2 3.3 18.3 56.7 63.4 91.7 98.3 100.0
3 5.0 23.3 58.4 7.7 85.0 98.3 100.0
5 5.0 20.0 51.7 61.7 93.3 96.7 100.0
T 3.3 10.0 40.0 66.7 88.3 95.0 100.0

Control — injection

of water immedi- 6.7 15.0 45.0 63.4 85.0 96.7 100.0
ately after cutting
applied to top parts

0 3.3 11.7 45.0 61.7 88.3 95.0 100.0
2 3.3 15.0 43.3 65.0 90.0 98.3 100.0
3 5.0 18.3 51.7 61.7 88.3 96.7 100.0
L 3.3 13.3 56.7 66.7 91.7 96.7 100.0
7 6.7 15.0 40.0 51.7 83.3 98.3 100.0
Control — injection
of water immedi- 5.0 13.3 43.3 65.0 85.0 98.3 100.0

ately after cutting
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Table 4

Effect of glucose injection in to basal or top part of Chrysenthemum
cuttings at different time intervals after cutting on the number
of roots, root length, fresh and dry weight of roots after
a rooting period of 21 days

Time of glucose Length of Fresh weight Dry weight

R Number of g
injection after roots Der longest root, of roots, in of roots,
cutting P in cm per mg per in mg per
cutting . ] ;
(days) cutting cutting cutting
applied to basal parts
0 47.4 9.8 465.8 34.1
2 57.4 10.5 570.9 39.5
3 66.3 11.3 615.8 43.5
5 55.5 10.7 561.5 39.6
7

49.3 10.8 513.8 35.8

Control — injection :
of water immedi- 45.1 10.3 467.5 34.7
ately after cutting

LSD at P=95% 6.97 N.S. 37.85 1.72
applied to top parts

0 39.0 7.0 359.3 23.6

2 39.7 7.7 - 3913 229

3 49.1 7.9 430.1 28.0

5 43.8 7.8 369.2 21.8

7 35.6 6.2 263.5 14.1

Control — injection
of water immedi- 40.2 6.4 403.7 23.3
ately after cutting

LSD at P=95% 5.60 N.S. 64.93 4.07

visible roots {Table 3>. Glucose treatment of the basal parts of cuttings had
a significant stimulatory effect on the number of roots after a 21-day rooting
period (Table 4, Fig. 1. Start of glucose supply to the cuttings on day 2 to day 5
after the beginning of the rooting-period significantly increased the number of
roots per cutting. Glucose -treatment of cuttings immediately after excision, or
later than 5 days after cutting had no significant influence on the number of
formed roots. Glucose supplied to the top parts of cuttings had a slight effect on
the number of roots. Only an injection of glucose started 3 days after cutting
significantly increased the number of formed roots.

The time of glucose supply had no significant effect on the length of the
longest root, but a glucose injection to the basal parts of cuttings distinctly
increased the length of roots in comparison to the length of roots on cuttings



Effects of decapitation, disbudding and glucose application in Chrysanthemum 129

treated in the top parts {Table 4, Fig. 1. Table 4 shows that the time and place of
glucose application to the cuttings had also a significant influence on fresh and
dry weight of the roots. :

DISCUSSION

Decapitation and disbudding of Chrysanthemum cuttings carried outonday 3
to day 7 after the beginning of the rooting-period resulted in a high number of
roots per cutting and fewer days necessary for the appearance of visible roots.
Similar results were found in the Chrysanthemum Improved Mefo’{Fischer
and Hansen, 1977). However an adverse effect of decapitation and
disbudding has been reported for other plant species, e.g. Salix, Populus and Ribes
{Van der Leek (1925) after Eriksen, 1973), tea (Harada and
Nakayama, 1958),pear (Fadl and Hartmann, 1967) and pea
(E riksen, 1973). The positive influence of these treatments on rooting of
Chrysanthemum cuttings, and negative on rooting of other plant species is difficult
to explain. Beside removing an important source of auxin, simultaneously a sink
for carbohydrates is removed. It is, therefore, possible that the stimulatory effect
of decapitation on rooting of Chrysanthemum cuttings might be caused by the
increased level of carbohydrates. This hypothesis is supported by the results
obtained with exogenously supplied glucose {Table 43. The results show that
application of carbohydrates to intact cuttings had the same influence on their
rooting as did decapitation and disbudding. Furthermore, the results obtained in
experiment 2 indicate that the apical shoot meristem of Chrysanthemum cuttings
was a big sink for carbohydrates. It was remarkable that the effect of glucose
supplied to the basal part of cuttings on the number of formed roots was more
effective than that of glucose supplied to the top parts. So different an influence of
decapitation and disbudding on rooting of Chrysanthemum cuttings and cuttings
- of other plant species indicates that carbohydrates in Chrysanthemum cuttings
" may be a limiting factor. This hypothesis is supported by the results concerning,
the role of stock-plant irradiation and carbohydrates on adventitious root
formation. High irradiation of the stock plants or the application of carbo-
hydrates to the cuttings severely inhibited root formation in many plant species,
e.g. Sinapis and radish (M oore etal, 1972; Lovell et al, 1974), pea
{(Hansen, 1976; Veierskov, 1978, Rajagopal and An-
dersen, 1980; Rasmussen and Andersen, 1980> dahlia
(Biran and Halevy, 1973>, Pinus (Hansen et al, 1978), Salix
(Eliasson and Brunes, 1980) and Hibiscus (Kachecheba,
1976, while high irradiation of Chrysanthemum stock plants stimulated rooting
of their cuttings (Fisher and Hansen, 1977, Borowski etal,
1981>. The present results aslo show that application of carbohydrates to
Chrysanthemum cuttings clearly promoted their rooting.
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The highest number of formed roots after decapitation or application of
glucose, which started 3 days after excision of the cuttings suggests that the
process of root meristem formation was at this time most intensive. Therefore, the
carbohydrate content in the cuttings increased by both treatments influenced
best their rooting. Later root initiation was presumably less intensive, therefore,
the effect of decapitation or application of glucose was smaller too. The inhibition
of root formation when decapitation was carried out immediately after excision
of the cuttings or when application of glucose was started at the same time, led
presumably to a supraoptimal concentration of carbohydrates in relation to the
auxin level. Supporting results for this hypothesis were found in the work by
Nanda etal. (1971 and by Greenwood and Berlyn (1973},
who demonstrated an interaction beetween auxin and carbohydrates.
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Poroéwnanie wplywu usuwania pgka glownego i pakoéw bocznych ze stoso-
waniem glukozy w ukorzenianiu sadzonek zlocienia ogrodowego

Streszczenie

Sadzonkom zlocienia ogrodowego odmiany ‘Horim Golden’ usuwano paki gtowne i paki boczne
lub traktowano je roztworem glukozy. Celem prowadzonych zabiegoéw byla proba okreslenia funkgji
merystemu wierzchotkowego i merystemow bocznych w procesie ukorzeniania sadzonek zlocieni.
Oba zabiegi byly przeprowadzone w réznych terminach po $cigciu sadzonek.

Usuwanie merystemow w dniu cigcia sadzonek wplywalo na obnizanie liczby oraz opoznienie
inicjacji pierwszych korzeni, natomiast zabieg ten wykonany pomigdzy trzecim a piatym dniem
ukorzeniania powodowal zwigkszanie liczby korzeni na sadzonkach.

Traktowanie sadzonek roztworem glukozy, rozpoczete w dniu ich cigcia, oddziatywato ujemnie
na liczbe formowanych korzeni. Podawanie za$ glukozy rozpoczete pomigdzy trzecim a piatym
dniem ukorzeniania wplywalo na istotne zwigkszenie liczby formowanych korzeni, nie mialo
natomiast wplywu na czas ich inicjacji.



		2013-08-21T18:53:49+0200
	Polish Botanical Society




