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SUBSTRATE INFLUENCE ON THE ROOTING AND ROOTS 
QUALITY ON MAMMILLARIA ELONGATA PLANTS OBTAINED 

FROM CUTTINGS

RADICULAR LA PLANTELE DE 
MAMMILLARIA ELONGATA

DIANA, DULGHERU C.
University of Agronomic Sciences and Veterinary Medicine Bucharest

Abstract. Mammillaria elongata is well known and appreciated cactus 
species by the flower loved people. For this reason our researches come to 
multiply this plant and to find the best substrate for rooting, to satisfy the 
requirements for it.

The aim of the researches was to establish the best substrate for rooting 
of Mammillaria elongata cuttings and the influence of the period of time from 
picking to placing of the cuttings on the rooting and quality of roots. 

The experimental results show that the best rooting substrate is the one 
consisting of peat and perlit, while the best period for rooting was recorded on 
cuttings planted one day after pick.

Rezumat. Mammillaria elongata 

noastre s-
multiplicarea plantelor, în vederea satisfacerii ce

mediul
acestora.

MATERIAL AND METHODS

These researches were performed on the U.S.A.M.V. Bucharest flower 
greenhouses and at room temperature, during 2003-2004 study years.

The biological material was represented by cuttings picked from two years old 
healthy mother plants. It was organized a bifactorial experience: 

- A factor- rooting substrate with 5 variables: a1-sand, a2-perlit, a3-peat, a4-
peat+sand, a5- peat+ sand.

- B factor- time period during the moment of cuttings harvest and the moment of 
placing them on the rooting substrate, with two variables: b1-1 day, b2- 4 days.

Three experimental series were made, for obtaining very concluding data:
- 31.03. - 30.05.2003, in the cold greenhouse of U.S.A.M.V. Bucharest, at medium 

19º C temperature;
- 05.02. - 05.04.2004, on the same location, at medium temperature of 20ºC,
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- 02.05. - 02.07.2004, on room conditions, at medium temperature of 24º C.
There were used plastic pots, with 3-4 cm diameter.

Two months after planting were made the following determinations: rooting percent 
and roots development (by measuring the roots length).

All the experimental variants consisted of four repetitions, each of them made from 
four cuttings.  

RESULTS AND DISCUSSIONS

For a better representation of the rooting substrate and period from 
picking to placing, upon roots growth, on different temperature level conditions, 
the experimental results will be showed according with the three experimental 
periods. 

There can be mentioned that if the rooting percent was total (100 %) for 
all the experimental variants, the roots development was different.

From table no.1 (experimental period 31.03. - 30.05.2003, and 19 ºC as 
the temperature level), there can be seen that the roots length, after two months 
from cuttings placing moment, is significantly influenced by the rooting type of 
substrate and by the period from their picking to placing.

Table1

Rooting substrate and period from picking to placing influence
on Mammillaria elongata cuttings roots growth

Substrate
(31.03.-30.05.2003)

Period from picking to placing (days) Substrate 
average1 4

Sand 3,05 2,25 2,65 E*)
Perlit 4,80 4,15 4,48 D
Peat 5,60 4,85 5,23 C
Peat + sand 7,50 6,73 7,12 B
Peat + perlit 9,80 7,40 8,60 A
Period average 6,15 M*) 5,08 N*)

*) in the same column, the value noted with the same letter doesn’t show significant differences on the 
5% level, according to the Duncan Test

In all the cases (cuttings placed after one or four days after picking), the 
roots length were higher on substrate consisting of „peat + perlit” (average value 
8,60 cm), with significant differences from the other substrates. The smallest 
value was on „sand” (with an average value 3,25 times smaller). The intermediary
value was on „peat +sand” (average value 7,12 cm).

Analyzing the influence of period from picking to placing, it can be seen 
that the cuttings placed one day after picking recorded longer roots than the other 
ones (average value of 6,15 cm to 5,08 cm, which, according to the Duncan Test 
showed significant differences, on the 5 % level).
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The same trend is available for the other two experimental periods (05.02.
- 05.04.2004, medium temperature of 20 ºC; 02.05. - 02.07.2004, medium 
temperature of 24 ºC.)(tables 2 and 3).

Table 2
Rooting substrate and period from picking to placing influence

on Mammillaria elongata cuttings roots growth

Substrate
(05.02.-05.04.2004)

Period  from picking to placing (days) Substrate 
average1 4

Sand 2,53 1,93 2,23 E*)
Perlit 3,65 2,73 3,19 D
Peat 4,80 3,55 4,18 C
Peat + sand 5,23 4,15 4,69 B
Peat + perlit 5,83 4,80 5,32 A
Period average 4,40 M*) 3,43 N*)

*) in the same column, the value noted with the same letter doesn’t show significant differences on the 
5% level, according to the Duncan Test

The experimental results registered in table no. 2, available for the second 
period of experiments (05.02. - 05.04.2004, medium temperature of 20 ºC) show 
that the roots average length in increasing from “sand” (2,23 cm) to “peat +perlit”
(5,32 cm) and in the same time from 3,47 cm (at the four days period from 
picking to placing) to 4,40 cm (at one day period), with the same differences 
significance between experimental variants.

Table 3
Rooting substrate and period from picking to placing influence

on Mammillaria elongata cuttings roots growth

Substrate
(02.05.-02.07.2004)

Period  from picking to placing (days) Substrate 
average1 4

Sand 2,81 2,13 2,47 E*)
Perlit 4,32 3,30 3,81 D
Peat 5,50 4,15 4,83 C
Peat + sand 6,53 5,63 6,08 B
Peat + perlit 7,90 6,30 7,10 A
Period average 5,41 M*) 4,30 N*)

*) in the same column, the value noted with the same letter doesn’t show significant differences on the 
5% level, according to the Duncan Test

In the third experimental variant (02.05. - 02.07.2004) when the researches 
were made in room condition, and a temperature level of 24 ºC (table no. 3), the 
experimental data showed an increasing average value for the roots length from 
“sand”(2,42 cm) to “peat + perlit” (7,1 cm) and from 4,30 cm (four days period) 
to 5,41 cm (one day period).
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So, no matter of the three experimental variant period, the rooting 
development on the Mammillaria elongata cuttings was influenced in the same 
time by the rooting substrate and the period during the picking and the placing of 
the cuttings on it..  

Average experimental data from figure no.1 clearly revealed that the best 
rooting substrate is made of equal parts of “peat + perlit”, followed by the “peat + 
sand” one. 
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Figure1. Roots length on Mammillaria elongata, according with the period between 
picking and placing time 

CONCLUSIONS

Cuttings rooting are better when they are placed one day after picking, 
when they are placed four days after picking. In this case, after four days, there is 
a higher dehydration and their turgescency is more difficult to recover. 

Roots growth and development is depending on the substrate type too. The 
best results were recorded on the rooting substrate consisted of “peat + perlit”and 
the lowest results were on the substrate consisted of “sand”. 
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