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Abstract
The present study consists in knowing the techniques of asexual multiplication (woody and 
herbaceous cuttings) of caper (Capparis Spinosa Inermis) family of the capparidaceae, species 
with high socio-economic value. Cuttings were incised at the base of their ends and then treated 
with growth hormones at different concentrations(1000, 2000, 5000ppm AIB), grown on 4 types 
of substrate (Substrate1 (1/3perlite+1/3 sand+1/3 peat), Substrate 2 (1/4 sand+3/4 peat), 
Substrate 3 (1/2 sand+1/2 peat), Substrate4 (3/4 sand +1/4 peat). Other cuttings were planted 
in the absence of hormone, according to their order of branching in relation to the mother plants. 
The main results showed that there are significant differences (p<0.05) between the two types of 
cuttings, type of substrate and hormone treatment. In fact woody cuttings of smooth caper gave the 
best recovery percentages (>80%) in substrate 1 with 2000ppm AIB. It should also be noted that 
herbaceous cuttings are very sensitive to the chemicals presented by the growth hormone. Indeed, 
the best recovery percentage was obtained for the untreated ones (66%). Since the number of 
flower buds, which represents the production of capers, is very limited for both cutting techniques.

Keywords: Smooth caper; Asexual multiplication; Woody cuttings; Herbaceous cuttings; substrate; 
Branching order

Introduction
The smooth caper (Capparis Spinosa Inermis) is a species with high socioeconomic value 

[1,2]. It is a spontaneous, xerophytic, domesticated shrub of the capparidaceae family [3,4] 
with multiple uses (food, medicinal, cosmetic, ornamental…) [5-7]. Its area of distribution is 
spread out on the Mediterranean rim [1,4,8], able to grow wild on dry and poor soils of arid 
and semi-arid regions in rocky, marly places and on the cracks of old walls [9]. The caper can 
play a very useful ecological role in regions with a dry and hot climate for protection against 
erosion [10]. In particular, the main product of this species is the caper, it is a flagship product 
very appreciated and requested by the local and international market [11].The economic 
importance of capers led to a significant increase in both the area cultivated and production 
levels in the late 1980s [12]. The beneficial effect of capers as a condiment plant has been 
confirmed by food chemistry studies [13,14]. The therapeutic effectiveness of the plant organs, 
inspired by ethnobotanical references, seems to give results for natural anti-cancer and 
anti-inflammatory treatments. Many phytopharmaceutical scientists are currently actively 
researching the plant’s molecule. The world production of capers is estimated between 15 
and 20000 tons/year [15]. In 2005, the main caper exporting countries were: Morocco, Spain 
and France. It should be noted that Morocco is the first caper producing and exporting country 
in the world with an annual production of 20,000 tons and an export of 15-20,000 tons [16].
The national production of capers remains very limited compared to the production of other 
countries around the Mediterranean. In fact, it has fluctuated between 160T and 200T per 
year coming essentially from the wild water table [16]. Under natural conditions, the caper 

https://crimsonpublishers.com/jbb/


595

J Biotech Biores  Copyright © Benaoun Hanine

JBB.MS.ID.000595. 4(4).2023

multiplies by way of its seeds consumed on the fruits burst by birds. 
Indeed, the seeds sufficiently well digested through the intestinal 
transit and rejected in the droppings of birds (partridge, pigeons, 
etc..), will germinate in small seedlings that will take several 
months to grow and reach a significant size [17]. The research 
works in Tunisia and in other Mediterranean countries show that 
the modes of multiplication and production of quality plants are the 
main obstacles which slow down the extension of the culture of this 
shrub [6,18]. The traditional mode of multiplication essentially by 
sowing gives a low percentage of germination and heterogeneity 
as well in terms of productivity as in terms of quality of capers 
[18,19]. This species encounters different types of problems mainly 
those related to its propagation where the success rate of cuttings 
is low [20,21]. The objective of this study is therefore to develop 

and know the techniques of vegetative propagation of this species 
which still poses difficulties in order to use it to develop innovative 
and productive agro-systems.

Method and Materials
Plant material

The plant material used is in the form of woody cuttings that 
were taken in March 2019 from adult caper mother plants grown 
in the Borjtoumi area (Manouba Governorate, Tunisia). The 
herbaceous cuttings were taken from wild vigorous mother plants 
in the region of Bahra (North-West of Tunisia, governorate Kef) in 
May 2019. The new tender shoots are with heel, that is to say they 
include a fragment of wood of the previous year and a green part of 
the year (Table 1).

Table 1: Geographic data of the provenances of collection of the smooth caper cuttings.

Types of 
Cuttings Provenanes Governorates Date Bioclimate Data Lombert Average Annual 

Temperature Precipitation

Woody cuttings Borj Al Amri Manouba 43525 Temperature and 
warm

N36°01.390’ 
E:008°33.111’ 17.8 °C 456mm

ALT-9m

Herbaceous 
cuttings Bahra Kef 43586

Awarm 
Mediterranean 

climate with dry 
summers

N:36°14’9’E:8°50’36’
18.5 °C 428.7mm

ALT 532m

Methods 
Woody cuttings were cut into 15-20cm long pieces and 

transplanted into containers filled with four types of sand, peat 
and perlite substrates of different proportions: Substrate 1 (1/3 
perlite + 1/3 sand +1/3 peat), Substrate 2 (1/4 sand+3/4 peat), 
Substrate 3 (1/2 sand+1/2 peat) and Substrate 4 (3/4 sand+1/4 
peat). The containers were placed in a semi-controlled greenhouse 
at INRGREF (Ariana Governorate). Each container contained 20 
cuttings with 3 replicates per substrate. Four different treatments 
were applied to each substrate (Table 2). The herbaceous cuttings 
were subjected to four different treatments with the growth 
hormone, auxin (Table 2). The same device as for woody cuttings 
was applied to herbaceous cuttings at INRGREF in May 2019. 
For the cuttings chosen according to the order of branching, the 
experimental device was placed in the forest nursery of Borj El Amri 
(Manouba governorate), with a temperate and warm bioclimatic. 
The propagation by woody cuttings of the unarmed caper plant was 
divided into 3 lots with different order of branching (branching of 
order 1, order 2 and order 3) on a substrate based on sand.
Table 2: Details of hormonal treatments applied to the 
cuttings of the smooth caper.

Treatments Woody Cuttings Herbaceous Cuttings

T0 Witness (0ppm AIB) Witness (0ppm AIB)

T1 2000ppm AIB 1000ppm AIB

T2 5000ppm AIB 2000ppm AIB

T3 Salicylic Acid Powder 5000ppm AIB

Settings
A.	 Percentage of recovery of cuttings

B.	 Monitoring of morphological parameters (number of 
vegetative buds, number of leaves per bud, length of vegetative 
shoots, diameter of vegetative shoots, number of flower buds 
...) for each week.

C.	 Root length and root number will be determined at the 
end of the experiment.

D.	 Mortality rate

Statistical analysis
For data interpretation, the results were analyzed by IBMSPSS 

software, Excel Stat 2015 using analysis of variance (ANOVA), 
Duncan and correlation between different morphological 
parameters.

Results
Propagation of the smooth caper by woody cuttings
Effect of growth hormone on woody cuttings

The analysis of the data obtained from the propagation of the 
smooth caper (Capparis Spinosa Inermis) by woody cuttings showed 
a significant difference (p<0.05) under the effect of substrate and 
applied treatment (Table 3). In fact, the recovery rate of new shoots 
showed the highest value (83.33%) for substrate 1 (1/3 perlite+1/3 
sand+1/3 peat) with hormonal treatment T1 (2000ppm) while 
the lowest value is recorded with treatment T3 (Salicylic acid in 
powder) for all types of substrate. In addition, treatment T1 induced 
the highest number of buds (6 buds), number of roots (9 roots) and 
diameter of new shoots (1.86mm). For T3 treatment, it showed the 
highest mortality rate with 46.66%. Regarding the length of new 
shoots, it presented the highest value (12.33cm) in substrate 1 for 
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untreated cuttings. Thus, there was a very limited caper production 
in our preliminary asexual propagation trial (13 capers) for the four 
types of substrates. However, the results for root length, the best 
value (13.3cm) was obtained in substrate 2 (1/4 sand+3/4 peat) 

for cuttings treated with 5000ppm AIB(T2). While the results of the 
number of leaves per bud showed that the most suitable substrates 
are S2 (1/4 sand+3/4peat) and S3 (1/2 sand+1/2peat) for the T2 
treatment (5000ppm) with 16 and 17 leaves respectively.

Table 3: Variation in recovery rate and morphological characters of woody cuttings: Number of buds (NB); Number of 
leaves/bud(NF/B); Number of floral buds(NBF), Length of new shoots(L), Number of roots(NR), Length of roots(LR)and 
diameter(D), studied in 4 types of substrate(S1 (1/3 perlite + 1/3 sand +1/3peat), S2 (1/4 sand + 3/4peat), S3 (1/2 
sand+ 1/2peat) and S4 (3/4 sand+ 1/4 peat) and 4 types of treatment(T0: Control; T1: 2000ppm AIB; T2: 5000ppm AIB 
and T3: Salicylic acid).

Substrate Treatment % Recovery NB NF/B NR L(cm) LR(cm) Ø(mm) Tm

S1

T0 81,66±10b 3±0,7b 13±3,9b 5±0,8a 6,33±1,8b 8±6,8a 1,17±1a 18,33±10c

T1 83,33±10a 6±1,3a 18±2,1a 6±2,7a 12,33±0,6a 7,3±6a 1,98±2a 11,66±10d

T2 55±6c 3±0,5b 11±1,8c 5±0,3a 5,73±2,3b 6,8±6b 1,44±1b 45±10b

T3 1,66±2,8d 0 0 0 0 0 0 98,33±2,8a

S2

T0 61,66±7,6b 4±0,3b 16±1a 7±2,7b 11,93±3,5a 10,8±4,8b 2,02±1,4 a 38,33±7,6b

T1 68,33±15a 5±0,6a 16±0,6a 9±2,7a 6±3,2b 10,8.±6a 1,15±0,5a 31,66±15c

T2 60±15b 5±0,4a 16±1,4a 6±3c 6±3,2b 13,3±6,01a 1,74±1,2a 40±15b

T3 1,66±0,8c 0 0 0 0 0 0 98,33±0,8a

S3

T0 55±6b 4±0,4b 16±2a 5±2,5b 11,46±5a 10,7±6,2a 1,53±0,7a 45±10b

T1 76,6±7,6a 4±0,8b 15±0,3a 8±3a 9,73±4,9b 10,13±4a 1,75±0,5a 23,33±7,6

T2 83,33±2,9a 5±0,7a 17±0,1a 7±2,2a 7,46±3,9c 5,9±4b 1,70±1a 16,66±2,9c

T3 3,33±2,7c 0 0 0 0 0 0 96,66±2,7a

S4

T0 53,33±22a 4±0,5a 11±3b 3±0,8a 7,63±5a 3,53±2,5a 1,38±1,2a 46,66±22c

T1 53,33±18a 3±0,4b 13±0,9a 2±0,3b 7,06±2,4a 2,03±1,9c 1,86±1,5a 46,66±18c

T2 38,33±16b 3±0,4b 5±0,7c 1±0,1c 2,83±2b 2,9±1b 1,04±0,5b 61,66±16b

T3 8,33±2,8c 0 0 0 0 0 0 91,66±2,8a

Note: For each parameter (row, column), the means followed by the same letter are not significantly different at the 5% 
threshold according to the Turkey test (n=5 ± standard deviation).

Correlation between different morphological parameters of 
woody cuttings

Table 4 summarizes the correlation between different 
morphological parameters of woody cuttings of smooth caper. It 

should be noted that there is a strong positive correlation, highly 
significant (p<0.001) recorded between the number of buds, 
number of leaves/stem, number of flower buds, length of new 
shoots, number of roots, length of roots and diameter.

Table 4: Pearson correlation between different morphological parameters of woody cuttings: Number of buds (NB), 
Number of leaves/stem (NF/B), Number of floral buds(NBF), Length of new shoots(L), Number of roots(NR), Length of 
roots(LR)and diameter(Ø),(n=5).

Variables NB NF/B NBF L NR LR Ø

NB 1 0,6198 0,0967 0,4875 0,5098 0,4432 0,5678

NF/B 0,6198 1 0,2534 0,7236 0,6675 0,6344 0,7831

N BF 0,0967 0,2534 1 0,2124 0,1417 0,2099 0,2322

L 0,4875 0,7236 0,2124 1 0,5052 0,4944 0,5578

NR 0,5098 0,6675 0,1417 0,5052 1 0,8013 0,5322

LR 0,4432 0,6344 0,2099 0,4944 0,8013 1 0,5177

D 0,5678 0,7831 0,2322 0,5578 0,5322 0,5177 1

Note: For each parameter (row, column), the means followed by the same letter are not significantly different at the 5% 
threshold according to the Tukey test (n=5±standard deviation).

Effect of twig order on the budding of smooth caper

In testing the branching order of woody cuttings of the smooth 
caper in relation to the mother plant, the results obtained showed 
that there was no effect of branching order (p>0.05) on the majority 

of morphological parameters. Only, there is a significant difference 
(p<0.05) for the length of new shoots (L) and the mortality rate 
(Tm) (Table 5). The second-order cuttings showed the highest 
recovery rate (93%) compared to the others (90%), and a greater 
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ability to elongate new shoots (14.9cm). On the other hand, these 
cuttings had a low mortality rate (7%). In contrast, those of order 3 

showed the greatest ability to root elongation (13.8cm).

Table 5: Percentage recovery (%recovery); Number of buds (NB); Number of leaves/bud (NF/B); Number of roots (NR); 
Length of new shoots (L); Length of roots (LR) and mortality rate(Tm).

% Recovery NB NF/B NR L LR Tm

Order 1 90±6,61a 9±4a 15±3,13a 7±1,68a 10,8±2,97b 8,3±2,56a 10±6,61a

Order 2 93±6,65a 7±2,17a 14±4,7a 6±2,63a 14 ,9±2,88a 11,95±4,53a 7±6,65b

Order 3 90±1,78a 9±2,95a 13±2,17a 6±2,65a 13,45±2,17a 13,4±8a 10±1,78a

Note: For each parameter (row, column), the means followed by the same letter are not significantly different at the 5% 
threshold according to the Tukey test (n=5±standard deviation).

Correlation between the different morphological parameters 
under the effect order of woody cuttings

Table 6 showed that the variable number of roots has a 
positive and highly significant correlation (p<0.05)with root 
length(r=0.6691). However, it is negatively correlated with new 

shoot length (r=-0.0106) and number of leaves/bud (r=-0.2731). In 
addition, a negative correlation was recorded between the number 
of buds(NB) and the length of new shoots(L) (r=-0.2266).Whereas, 
the number of leaves/stem is negatively correlated with root length 
(r=-0.2982).

Table 6: Pearson’s correlation between the different morphological parameters of woody cuttings: Number of buds (NB), 
Number of leaves/bud (NF/B), Length of new shoots(L), Number of roots(NR), Length of roots(LR),(n=5).

Variables NB N F/B L NR LR

NB 1 0,0851 -0,2266 0,2848 0,0848

N F/B 0,0851 1 0,1859 -0,2731 -0,2982

L -0,2266 0,1859 1 -0,0106 0,1451

NR 0,2848 -0,2731 -0,0106 1 0,6691

LR 0,0848 -0,2982 0,1451 0,6691 1

Note: For each parameter (row, column), the means followed by the same letter are not significantly different at the 5% 
threshold according to the Tukey test (n=5±standard deviation).

Propagation of the smooth caper by herbaceous cuttings

Analysis of variance of morphological parameters of herbaceous 
cuttings showed that there is a substrate and treatment effect on 
their growth (Table 7). In particular, for all substrates, there was 
no significant difference between control and cheated cuttings in 
the two treatmentsT1 (1000 ppm IBA) and T2 (2000ppm IBA).
The maximum recovery is about 66.66%. On the other hand, the 
lowest rate was obtained in the T3 treatment (5000ppm AIB) 
with (53.33%); (61.66%) and (43.33%) for substrates 2; 3 and 4 

respectively. However, among the treatments used, T1 showed an 
increase in the number of buds (3 buds) compared to the control 
in the S3 substrate (1/2 Sand+1/2 Peat).Interpretation of the 
results obtained for the number of leaves showed that substrate 1 
is the most suitable for herbaceous cuttings treated with the two 
treatments 1000 and 5000ppm of IBA with 7 leaves. Treatment T2 
significantly increased the number of roots (7 roots) at substrate 
2. The best root length is obtained at substrate S2 for untreated 
cuttings (9.9cm).The best length of new shoots (9.3cm) and 
diameter (2.15mm) were measured in cuttings treated with T1.

Table 7: Mean recovery rates and morphological characters of herbaceous cuttings: Number of buds (NB), Number of 
leaves/bud(NF/B), Number of floral buds(NBF), Length of new shoots(L), Number of roots(NR), Length of roots(LR) and 
diameter(D), studied in 4 types of substrate(S1 (1/3 perlite + 1/3 sand +1/3peat), S2 (1/4 sand + 3/4peat), S3 (1/2 
sand+ 1/2peat) and S4 (3/4 sand+ 1/4 peat) and 4 types of treatment (T0 : control; T1:1000ppm AIB; T2:2000ppm AIB 
and T3:5000ppm AIB).

Substrat Treatment % Recovery NB N F/B NR L(cm) LR(cm) Ø(mm) Tm

S1

T0 71,66±10a 3±0,5a 5±0,4b 3±0,7c 5,3±2,5d 4,5±4,2c 1,98±0,9a 28,33±10c

T1 65±15a 1,6±0,4c 7±0,8a 6±2a 9,3±5a 9,9±6a 1,17±0,9c 35±15b

T2 66,66±15a 1,6±0,1c 5±0,7b 5±2,6b 6,9±4,9c 8,6±6b 1,44±1,7b 33,33±15b

T3 53,33±11c 2±0,2b 7±1,5a 5±3,9b 8±4,3b 3,6±3d 1±0d 46,66±22a

S2

T0 66,66±15a 3±0,3a 6±2,9a 6±3,1b 8±5,03a 9,9±6a 2,02±0,73a 33,33±15b

T1 58,33±10a 1,5±0,3b 5±0,2B 4±3d 7±5b 6,6±4b 2,15±0,65a 41,66±22a

T2 55±11b 2±0,1a 6±3,2a 7±4a 8±4,3a 7,2±6b 1,74±0,49a 45±22a

T3 61,66±7,6a 1,5±0,1b 4±2,4c 5±5c 5,06±2,2c 3,6±2,3c 0,5±2,32b 38,33±7,6a
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S3

T0 51,66±22a 2±0,23b 6±0,8a 3±2,1b 6,9±3a 1,5±0,5d 1,53±0,50b 48,33±22b

T1 50±16a 2,5±0,2a 3±1,5c 2±2,7c 4,5±1,5b 1,8±0,5c 1,75±0,44a 50±16b

T2 50±16a 2±0 ,3b 3±2c 4±2a 2,9±0,5b 4,5±4,2a 1,70±0,50a 50±16b

T3 43,33±16b 1,5±0,2c 5±1,4b 2±0,9d 5,5±1c 2,5±1,8b 1±0b 56,66±16a

S4

T0 66,66±15a 2±0,2a 5±2,4b 6±2,9a 4,7±1,4b 5,9±3a 1,38±0,88b 33,33±15a

T1 63,33±7,6a 1,8±0,2b 4±2,2c 1±1,3d 3,2±1,5c 2,5±2,4c 1,86±0,58a 36,66±7,6b

T2 61,66±7,6a 1,6±0,3b 6±2,8a 3±1,3b 6,7±2,4a 3,7±2b 1,04±1,25c 38,33±7,6b

T3 58,33±22a 1,8±0,4b 2±1,1d 1±0,6c 2,5±0,8d 0,8±1d 1±0d 41,66±22b

Note: For each parameter (row, column), the means followed by the same letter are not significantly different at the 5% 
threshold according to the Tukey test (n=5±standard deviation).

Correlation between morphological parameters of herbaceous 
cuttings

The Pearson correlation of the different morphological 
parameters of the herbaceous cuttings is recorded in Table 8. 
The length of new shoots showed a positive and highly significant 
correlation with the number of leaves/stem (r=0.7465), the number 

of roots (r=0.3912) and the length of roots (r=0.4358), while there 
was a negative correlation with the diameter at the crown (r=-
0.0077). In addition, a very weak correlation is reported between 
bud number(NB) and new shoot length (0.0409), NR(0.0867), 
LR(0.0228) and diameter (0.0958). While the number of buds is 
negatively correlated with the number of flower buds (r=-0.0409).

Table 8: Pearson correlation between different morphological parameters of herbaceous cuttings: Number of buds (NB), 
Number of leaves/stem (NF/B), Number of floral buds (NBF), Length of new shoots (L), Number of roots (NR), Length of 
roots (LR) and the diameter (D),(n=5).

Variables NB NF/B NBF L NR LR D

NB 1 0,1042 -0,0409 0,0409 0,0867 0,0228 0,0958

N F/B 0,1042 1 0,1133 0,7465 0,3924 0,4261 -0,0157

NBF -0,0409 0,1133 1 0,1107 0,0145 0,0335 0,0856

L 0,0409 0,7465 0,1107 1 0,3912 0,4358 -0,0077

NR 0,0867 0,3924 0,0145 0,3912 1 0,7522 0,1054

LR 0,0228 0,4261 0,0335 0,4358 0,7522 1 0,1473

D 0,0958 -0,0157 0,0856 -0,0077 0,1054 0,1473 1

Note: For each parameter (row, column), the means followed by the same letter are not significantly different at the 5% 
threshold according to the Tukey test (n=5 ± standard deviation).

Discussion
Propagation of the smooth caper by woody cuttings

The present study showed the effect of substrate, hormonal 
treatment and branching order in relation to the mother plants 
on the success of woody and herbaceous cuttings of smooth 
caper. Considering all the results obtained, significant differences 
were observed. The results regarding the percentage of woody 
cuttings recovery are interesting and exceeded 80% for substrate 
1 composed of perlite, sand and peat for which the D1 dose 
(2000ppm of AIB) gave the highest percentage 81.66%. The effect 
of AIB was clearly significant. However, these data are close to those 
of the work of Abidi [22], who found during propagation by cuttings 
of the smooth caper a percentage of recovery equal to 58.4% in a 
substrate of perlite + sand on a heated bottom (25-27 °C) with a 
treatment of 2000ppm of IBA. While Laribi et al. [23] showed that 
the percentage of recovery only exceeded 61.67% with 4000ppm 
AIB treatment in Rosa canina L. Concerning the number of buds, the 
most appropriate substrate is the one composed of (75% peat+25% 
sand) for both doses 2000 and 5000ppm. However, our results 
are superior to those obtained in woody cuttings propagation of 
Tunisian rose hip ecotype Laribi et al. [23] with (2.53±0.52) in the 

presence of 4000ppm IBA under sub-shelter prevailing conditions. 
In addition, the results obtained for the number of leaves showed 
that the most suitable substrates are S2 and S3. Treatment of 
cuttings with (5000ppm) showed the best result which is 3 times 
more as compared to the work of Laribi et al. [23] with a leaf count 
in the order of (6.53±0.52) recorded in rose hip cuttings treated 
with 4000ppm of IBA. While Ghazgazi [24] found that the best leaf 
count is around 15 leaves with 3000ppm IBA treatment in Rosa 
canina L. About the number of roots, it was noted that the most 
suitable substrate is S2 composed of 25% sand and 75% peat in 
woody cuttings soaked with 2000ppm IBA. Moreover, these results 
are very close to those reported by Khosh K [25] in Rosa damascene 
treated with 2000ppm with 10.19 roots per cutting. These data are 
inconsistent with those of Ghazgazi [24] where the number of roots 
reaches 16 roots with 3000ppm AIB treatment in Rosa canina L 
and those of Babaie et al. [26]where the number of roots reaches 
9.20 roots with a treatment of 6000ppm AIB in Ficus benjamina 
L. As for the diameter of new shoots, the best result was obtained 
in the substrate composed of an equal portion of sand and peat 
with a treatment of 2000ppm of AIB. Regarding the morphological 
parameter of the length of new shoots, caper cuttings grown in 
substrate 1 (perlite+ sand+ peat) showed the best result. It should 



599

J Biotech Biores  Copyright © Benaoun Hanine

JBB.MS.ID.000595. 4(4).2023

be noted that the control cuttings showed good length ability. 
These results are superior to those reported by Laribi et al. [23] 
in Rosa canina L. Treated with 4000ppm with length around 
2.30±0.33cm. However, the results related to root length, the best 
value was obtained in substrate 2 based on 25% sand and 75% 
peat for cuttings treated with (5000ppm) of AIB. Note that our 
results were superior to those obtained by Khosh K [25] in Rosa 
damascena treated with 2000ppm AIB with(7.8cm) and by Laribi et 
al. [23] in rose hip treated with 4000ppm AIB with (2.12±0.27)cm. 
Regarding the branching order effect in relation to the mother plant 
of Capparis spinosa inermisthe percentage of recovery of woody 
cuttings exceeded 90% for all three branching orders. These results 
are superior to those reported by Diop et al. [27] in Jatropha curcas 
L, the percentage of recovery varied from 60 to 80% for order 1 
branches and from 30 to 50% for order 3 branches. In addition, 
root length showed better growth in order 3 cuttings. These results 
coincide with those presented by Ait hammou et al. [28] where the 
best length is obtained at order 1(1.34cm) twigs in Argania spinosa 
L. ‘Skeels’.

Propagation of the smooth caper by herbaceous cuttings

Concerning vegetative propagation by herbaceous cuttings, 
interesting results have been obtained for different substrates. 
A recovery percentage of more than 66% was recorded for the 
substrate 1 composed of perlite, sand and peat in equal proportions, 
with a maximum of 71.66% for the control cuttings. On the other 
hand, these results are in contrast with those found by Laribi et al. 
[23] in Rosa canina L ‘where the 4000ppm dose of AIB showed the 
best results. However, according to Abidi [22] herbaceous cuttings 
of caper placed in heated perlite-based substrate and treated with 
AIB (2000ppm) gave the highest percentage of recovery 83.75%. On 
the subject of the number of buds, the most appropriate substrate 
is S3 (50% peat + 50% sand) in cuttings treated with 1000ppm 
AIB. These data are superior to those obtained in rose hips treated 
with 4000ppm IBA [22]. Interpretation of the results obtained 
for the number of leaves showed that substrate1 (Perlite+ Sand+ 
Turf) is the most suitable for herbaceous cuttings treated with 
the two doses 1000 and 5000ppm of IBA. In contrast, herbaceous 
cuttings in rose hip Laribi et al. [23] developed a lower leaf number 
(4.20±0.41) than our results with a 4000ppm hormone treatment. 
For the number of roots, it has been shown that the S2 substrate 
(25% sand and 75% peat) is the most suitable compared to 
the others. It should be noted that soaking the cuttings in IBA at 
2000ppm significantly increased the number of roots. However, 
according to Dichel [29], herbaceous cuttings of the Sigoise olive 
variety placed in a substrate (perlite + sand) gave a lower number 
of roots (7 roots) than our results. About the length of new shoots, 
substrate 1(perlite+ sand+ peat), in the presence of T1 treatment 
(1000ppm), presented the best results which are higher than 
those reported by Laribi et al. [23] in Rosa canina L.(3.53±0.45) for 
cuttings treated by 4000ppm.

As for the root length parameter, the best substrate is sand 
(25%) and peat (75%) in the absence of hormonal treatment. Our 
results are greater than the average root length of olive cuttings 

grown (4cm) in a sand and perlite substrate [29]. Also, the root 
length is more improved in the inert caper, which was studied, 
compared to that of rose hip treated with 4000ppm of IBA reported 
in the work of Laribi et al. [23]. In fact, substrate S1 (1/3 perlite + 
1/3 sand + 1/3 peat) showed the lowest mortality rate compared to 
the others. These results agree with those of Dichel [29] (25%) for 
herbaceous cuttings of Olive trees variety Sigoise.

Conclusion
This study was carried out to develop and know the techniques 

of vegetative multiplication of caper (Capparis spinosa inermis).
Our results showed significant differences between the two types 
of cuttings (woody and herbaceous), the four types of substrate 
and the different treatments on the percentage of cuttings recovery, 
the mortality rate and some morphological parameters related to 
the quality of the root and aerial parts of the cuttings. Vegetative 
propagation using herbaceous or woody cuttings remains the 
most effective and recommended method. Indeed, the recovery 
percentages of woody and herbaceous cuttings were high (>66%) 
in a substrate composed of perlite, sand and peat. It seems that 
the herbaceous cuttings of the smooth caper are very sensitive 
to the chemicals presented by the growth hormone compared 
to the woody cuttings. Regarding the Indol-butyric acid (IBA) 
treatment, it presented a significant effect for the improvement of 
the propagation of Cappris spinosa inermis cuttings. While salicylic 
acid has no effect. Regarding the number of buds of woody cuttings, 
the most suitable substrate is the one composed of (75% peat + 
25% sand) for both doses 2000 and 5000ppm with a number of 
5 buds. Whereas, substrate 3 (50% sand + 50% peat) is the most 
suitable for herbaceous cuttings with an average of about 2.5 buds 
for the 1000ppm dose of IBA. In addition, the results obtained for 
the number of leaves showed that the most suitable substrates are 
S2 and S3 for woody cuttings. While, the results obtained for the 
herbaceous cuttings recorded the best number of leaves at the level 
of substrate 1(1/3 perlite, 1/3 sand and 1/3 peat). Regarding the 
length of new shoots of woody and herbaceous cuttings, the best 
results were obtained with a substrate composed of 1/3 perlite, 1/3 
peat and 1/3 sand. In addition, the parameters of root number and 
root length were improved in substrate 2 (75% peat +25% sand) 
for both types of cuttings. The effect of branching order in relation 
to the mother plant, the percentage of recovery of woody cuttings of 
Capparis spinosa inermis showed non-significant results between 
orders but with a higher value (93%) for order 2 cuttings compared 
to the others. Since the number of flower buds that represent the 
production of capers, the number is very limited for both cutting 
techniques.
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