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Background and Objectives: The area under olive cultivation in Iran is
reported to be about 60,000 hectares. One of the main problems of olive
propagation with cuttings is that the cuttings are difficult to root. The type
of substrate, humidity, depth, drainage, temperature, cutting time, cutting
quality, treatment of cuttings-before:or after cutting with regulators and the
optimal concentration of these regulators are among the most important
factors that are of interest toresearchers to increase rooting. Considering
the economic value of olive seedling production from cutting,
identification of culture media and methods of improvement of rooting
percentage are economically important. Due to the low rooting percentage
and the slow.-speed of the rooting process of olive cuttings, rooting
hormones are usually used for the propagation of this product. This
research was conducted to investigate the effect of using organic liquid
fertilizer (Vermiwash) on the rooting of olive cuttings in five types of
culture media.

Materials and Methods: The effect of rooting media and root-inducing
factors on the rooting percentage and growth of yellow olive cuttings was
investigated through a factorial experiment in a completely randomized
design with three replicates under greenhouse conditions. The factors
included rooting media (river sand, perlite, solopeat, river sand + perlite &
river sand + solopeat) and root-inducing treatments (deep well water as
control, vermiwash, and indole-3-butyric acid hormone). After preparing
the rooting media, one-third of the cuttings were treated with the rooting
hormone before planting and irrigated with deep well water during the
rooting and growth period. The remaining cuttings, after planting in the
media, were irrigated as needed with either deep well water or diluted
vermiwash.

Results: Results showed that the highest percentage of rooting and growth
of rooted cuttings were obtained in integrated culture media (sand + perlite
& sand + solopeat) compared to single culture media (sand, perlite,
solopeat). Furthermore, among the single cultivation substrates, lowest
percentage of rooting and growth of cuttings was obtained in sand. The
highest content of nitrogen, phosphorus and potassium in the leaves of the
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rooted cuttings was obtained in integrated culture media. Mostly, the
highest percentage of rooting, the maximum of root growth in rooted
cuttings, as well as, maximum amount of nutrients in leaves of the cuttings
were obtained in the mediums treated with vermiwash, but in most cases,
there was no significant difference between vermiwash and IBA.

Conclusion: It is recommended to use integrated culture media including
sand + perlite or sand + solopeat for the rooting of Yellow olive variety
cuttings by applying fertigation treatment with organic liquid fertilizer
(vermiwash) instead of IBA hormone.
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Table 1. Culture media effects and rooting treatments on traits related to Yellow cultivar rooting of olive cutting.
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Root dry Root fresh Number of Rooting
. . Root length
weight weight roots percentage
S s
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Culture medium
ads ) slesd
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8.68 3.89 4.72 6.57 2.99 - Coefficient of
variation (%)
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a3 L
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od
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** is significant at 1% - same letters indicate non-significance at levels corresponding to Duncan's new multiple range test
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according to Duncan's test at the one percent level).
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Figure 2. Effect of applied treatments on the number of roots in the cuttings (columns with common letters
have no significant difference according to Duncan's test at the one percent level).
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Table 2. Culture media effects and rooting treatments on some morphological traits of rooted cuttings.

Sl e e
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Coefficient of variation (%)
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6.23¢ 13.49°¢ 104 R =
River sand
o
7.65° 20.57° 107¢ e
Perlite
6.78 16.87¢ 111° e
Solo peat
a a a (‘;‘:jﬁ + ML‘
12.62 30.03 130 ’
Sand + perlite
S L
9.95" 26.77" 119° At

Sand + solo peat

Al SOl ghaslsdar Ose3l b bl Tl 53 ol ime pde 030l St By =/ ) ezl b (gl ine
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significant difference according to Duncan's test at the one percent level).
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Figure 7. Effect of treatments on leaves fresh weight of cuttings (columns with common letters have no
significant difference according to Duncan's test at the one percent level).

Yol



OS50 9 S0 1525wt [ wee 33 (W19 509 § CunlS it £ il

53 JaAS 5 G e SRIBE el Al
o 5 ad e s (ke s 15 (S
O a3 &S ol LS 5 o sslnst ezl
S K 0y O Js w5 S sed 5 LS,
505 2 el sl L Al
(YY) Al o il S G5 5 5 e s
J‘jﬁ .,L:J).'; 9 JIM.JJE )‘J.s.a 4Lﬁg§f C]a.u LJ‘)LA

03 3lge OAS 6,2y Cel g onag 1) (g g

S bkl S dadel 0558

RN ol s O3y Ll s LS
3 b Ay Do Mg 5l AL S S L
Ssoasr ol prmen (T8) Mo (1P S (200
ki s GSI T Glan 3T el Cel,
Slacae] ol 53 1 baaadd Lol ool 550
S o Chablos Jasms gla i 5l 20 45lauS]
b oaslis 55 Oga50 bodd Hlas glaaadd vz 5o

ssba bl S, Sax 055 18 5 K O
sla s blize 5 osle &l ﬁsl:wd Dl oe
(Y Jsd) @88 13 ety glajleys 5 oS
+oawb 5 S+ oasle s edd S ladlB
A S VA0 S VTY LGS 4 gl
Lol olal s w1y S, S 0
CES e bads S Sa 055 p S e
Sl bedd olal o+ el ey 5 o
Sp S O3 Sl A K8 Tas Lol
ol s e+ e e s el
S Ll 13 ol b BT e s 5 s
mrd b Ass s Wl Bledale bl b
Ly SlaetiS it sl s s (YY) S s
O35 5y s il iy ol & 2
s p5Seds Caols ojlas pl 358 e olS
(2L 5 2B Gl slen 2l 03 olS 4
S5 (Ve 50) ssd e g OF Ay 5 Clablos

~ 20 a i O =l BIBA
=4 Control Vermiwash E
5= s .
'y Bh - )
% Z .
. F 2 b e
ol - c
*3 - c b b
"'I-\ § . : : E :
— . :
Slailesa g5 ate —r S~ cd s+ ale Cm e + ala
River sand  Perlite Solo peat Sand Sand
2.0 +
perlite solo peat

(516 513 s 3l 7V Sy el 53 oS00 03T Gib b G b Lad i) Waals 5 St 035 1 W jles 1A IS

Figure 8. Effect of treatments on leaves dry weight in cuttings (columns with common letters have no
significant difference according to Duncan's test at the one percent level).
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Table 3. Effects of culture media and rooting treatments on some characteristics in Yellow olive variety cutting.

Sl e Sle
Mean Square

63')] a3

@ alyy SIS O)y S . Degrees e
CL’:)' el S 05 s S 05 S 505 of freedom Sources of variations
. . Branch fresh
Height The ratio of root dry weight Branch dry weight weight
to branch dry weight
i
175.05%* 0.0483** 22.96** 342.87** 4 S
Culture medium
s W
571.65%* 0.2978%** 108.14%* 598.19%* 2 SITE
Rooting treatment
Sk sled X ClS A
13.64%* 0.0049* 132+ 64.73%* 8 Bt O i *
Rooting treatment
ile sl gl
0.056 0.0019 041 0.44 30 RIS
Experiment error
(1) s
2.45 1.36 4.08 2.65 4 Coefficient of variation
(%)
Ji gl U5 4 ddy s S U35 S s K2 05 s 5 05
(n ) sl s 5 59 LS S 5
Seedling Ratio of root dry weight to  branch dry weight branch fresh Culture medium type
height (cm) branch dry weight (2 weight (g)
[Py L
25.58° 0.326 14.22¢ 18.34°¢ e
River sand
o
29.77° 0.407 ¢ 1529 °¢ 24.40 ¢ i
Perlite
27.20° 0.366 14.64 ¢ 19.71¢ el
Solo peat
, , , o Lo
36.60 ° 0.512° 18.15° 32.78*° AT
Sand + perlite
- L
32.74° 0.458° 16.56° 29.32° R

Sand + solo peat
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** and.* are significant at 1% and 5% - same letters indicate non-significance at levels corresponding to Duncan's new
multiple range test
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Figure 9. Effect of treatments on the branche fresh weight of cuttings (columns with common letters have no
significant difference according to Duncan's test at the one percent level).
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Figure 10. Effect of treatments on branch dry weight of cuttings (columns with common letters have no
significant difference according to Duncan's test at the one percent level).
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Figure 11. Effect of treatments on the ratio of root dry weight to branche dry weight in cuttings (columns with
common letters have no significant difference according to Duncan's test at the one percent level).
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Figure 12. Effect of treatments on seedling height of cuttings (columns with common letters have no significant
difference according to Duncan's test at the one percent level).
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Table 4. Effect of culture media and rooting treatments on N, P, K, in leaves in cuttings.

Sl e (1 Sle
Mean Square &1 a0 s e
i SE Degrees Sources of variations
ey b CoaS of freedom
Potassium Phosphorus Nitrogen
i
0.4964** 0.00293** 0.4333%* 4 s
Culture medium
Hiat s s
0.9747%* 0.01082%* 1.5054%* 2 o) Sz
Rooting treatment
s s s X i
0.0889%* 0.00038%* 0.0685%* 8 (It e X s
Culture medium *Rooting treatment
bl gl
0.0009 0.00005 0.0011 30 @S
Experiment error
(1) ol uis 5
2.16 5.42 1.64 - TR
Coefficient of variation (%)
(4o 33) poely (ho3) i (o 53) 05 LS e £ 55
Potassium (%) Phosphorus (%) Nitrogen (%) Culture medium type
[Py L
1.162°¢ 0.120 176 EEER
River sand
. ‘ : <
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1.265 ¢ 0.16¢ 1.84¢ e
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** is significant at 1% & same letters indicate non-significance at levels corresponding to Duncan's new multiple range test
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Figure 13. Effect of treatments on leaf nitrogen percentage (columns with common letters havene significant

difference according to Duncan's test at the one percent level).

b Sy 0o b Bls ey boedd gl

Lol oo cpl Jo amals dald a4 ol (55 A

+oasbe 5 oy oaul pn g5 S el

RS e ogs N0 AL L LS e g g
Iy ol g).ij.’vs A L oglabsgy anle 5y
sbalinS s 2 pled 3 (8 Jpdr) dils

0.25 Bl B shos EBA
— ; "
g Control  Vermiwash
= 02 a
a 4a
1 8 o : i
= ] i o .
= B i
(5] R | L
=] L -+ * *
£ : : :
005 | | b :
+* * *
* * *
o Losli i  Belb 8 o4 B o115 :
.__‘-,'lA.;L:I-\.‘-;;.-..Ju '»;-;_\-Ir_,,-_f ‘;".'.“'.,."I'J"" 1;-'_'_-1_,|-_'+"-"L" ";-',‘:'_?'I"..V-'-l-""'l"'
River sand  Perlite Solopeat  Sand Sand

+
perlite  solo peat

{5156 (5l me 3l s y3 S s 53 515 0 ga3T b wlie By b Walsin) S jind oy Wjlo ji1-VE S

Figure 14. Effect of treatments on leaf phosphorus percentage (columns with common letters have no
significant difference according to Duncan's test at the one percent level).
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Figure 15. Effect of treatments on leaf potassium percentage (columns with common letters have no significant
difference according to Duncan's test at the one percent level).
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