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Compulsory REVISION
comments

The article has great results,
which are very valuable for
scientific area. However, needs
to be very revised with
corrections. In abstract, is
missing a short and quick
introduction, showing the
problem/hypothesis/objective
of the work. In the
introduction, this is poorly
described and missing a short
and quick introduction,
showing the
problem/hypothesis/objective
of the work. In material and
methods, was well reported,
however it is necessary to
standarize mg L1, where L is
capitalized. Throughout the
text, there are several types
(mgl1; mgl-1; mg/L...). In some
parts was quoted results,
which was material and
methods, it is necessary to
review. In the results, it’s need
to discuss further the large
amount of results, showing
what was the best the type of
stem cuttings of Citron, and cite
more references.

I find it interesting conclusions

Abstract
This study was conducted during 2012 and 2013 season to investigate the effect of
IBA on rooting of citron stem cuttings ( Citrus medica Linnaeus) Corsian
cultivar.
The cutting referred to the location from which it was taken (tip , medial and
bottom).
Cuttings wer e taken and exposed to different IBA doses (0, 500, 1000, 2000
Pmm). They were planted in greenhouse in mixed media (1 part peat moss
+ 2part sand ) to increase rooting success percentage in the stem cuttings of
citron cultivars and improving their vegetative growth, and investigate the
response of stem cuttings of citron to Auxin IBA concentrations.
The results indicated that the type of stem cuttings were different in rooting
capacity , shoot length ,shoot diameter ,number of leaves, length of roots
and leaves relative chlorophyll content. Also increase the concentrations of
IBA increased rooting percentage , shoot diameter , number of leaves
Jength of roots and |eaves relative chlorophyll content, significantly form
compared with control treatment under level 5% .
The result indicated that the medial cutting parts with 500 and 1000ppm perform better
in terms of root percentage(100%),and medial type cutting with500 IBA pmm
in length of shoots(23.08), shoot diameter (16.33mm) , number of leaves
(16.44 leaves .plant),length of roots(17.92cm).
Keywords: Citrus medica, IBA citron, auxin, Corsian cultivar, , rooting
per centage.
Introduction
Citron (Citrusmedica L) is a species of citrus fruilt usually has a thick rin
small sections. Originally, the tree came from 8aadst Asidhat the real ¢
grows in the Garo Hills of Assam (Woodford , 20069day it is mainly grg
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section and add
acknowledgment (as funding
agency, institutions). Review
the references. Throughout the
article, there are words
together, scientific words that
are not in italic, and words
together with numbers.
Review.

Please, review the format of all
text.

in Sicily, Morocco, Crete, and Corsica, as welParto RicoThe tree can
height of about 3 meters. The fruit can grow tiza sf about 2&m in lengt
about 4 kg in weight. Theulp of the fruit is hardly ever used. It is mad®
an additive for cooking. Jam can also be made tf@ind. The rinds also
make vegetable oil, which is used for perfumes.

The wild forms of citron , along with those of tmeandarin and pomelo.
Cutting propagation is often the preferred methawdpfant propagatioBose
.The stem cutting is suitable method for regenemndto the species. It is in
rapid and simple and does not require the spestahiques as required in
vegetative methodsOther methods that are more difficult or more egda8
exist but are often not chosen. Major factorseéa@bnsidered are the pare
stock plant and the propagating conditions alort@ Wie techniques and t¢
cutting propagation. This ¢
may be referred to by the location from whiclsitaken.

Rooting of the cutting is one of the possible teghas for vegetative props
it was observed that cuttings play important ratethe rooting of importan
of some fruit spaes and clonal rootstocks. The stimulation of ad@us r

formation in stem cuttings treated with auxins &lwnown (Blazich, 1988).

Exogenous plant growth regulators are one of thst mm@mmonly used me
propagation (Polat and Kamilolu, 20@t, there are some endogenous
exogenous factors affecting rooting of cuttingshsas growth substanc@da
etal., 2002 , Awanget al.,2009).

Sabbah and et al (1991) reported that the treatmémtL000 and 3000 pp
,1000 and 3000 ppm IBA , Rooton powder (acommaidbrmulation con
2000 ppm NAA and 1000ppm IBA ),and control thatrstauttings of the d
clones responded significantly in root productiomN\AA and IBA treatmen
The concentration of 1000 NAA ppm and 3000 IB#pyielded the max
rooting percentage (75% ) and produced higluwenbers of roots that werg

and

and thicker than those of control across all selacDaoud et al.(1995)to¢

)] 2

of eight citrus rootstock and used indole butig@aat concentrations zerd -
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2500-5000 and 10000 ppm. Cuttings wellanted in greenhouse in sandy
results obtained indicated that some rootstockereg very well tdBA trea
and the rooting percentage reached 61.1-91.7%«dwné other rootmperc

were only 13.3% -38.9% and IBA at concentration8-3600 ppm increased

significantly the number of rootstocksd the number of new shoots per
cutting of new rootstocks. Al-Safi (1996) showedhe study the effeaf ing
butiric acid at concentratiors,1000 and 2000 ppm used of IBA treatme
significant effect on the rooting percentage ,amjth roots/cutting .The p
study deals with the use of cutting types and IBArboting rature and suc
percentage in stem cuttings of Citron.

and et al.(2001) showed in the study the efféabdole butiric acid at conc
4000 ppm , the stem cuttings of Cittusated with IBA increased booth rg
and length relative to nomeated cuttings, but did not differ significanégng
treatments and control in the final rooting perages .
The aims of this study are to determine the rogbeigcentage of various ty
citrus stem cuttings by using some concentratiénauxin IBA and to incre

rooting success percentage in the stem cutting€afus medica Linnaeug )

cultivar. To improving their vegetative growth, and investégéne response
cuttings of citron to concentrations of auxin IBA

Materials and Methods

The experiment was carried out during the yeaP@122013 in the Nurse
Department of Horticulture, Faculty of Agricultured Forestry, Duhok U
to investigate the effect of IBA at - 0- 500 -10&d 2000 ppnon different
stem cutting of Citron Citrus medica ) Corsian cultivar.

Stem cuttings (15-17 cm length + 1). of Citroor§ian cultivay were take
Januarywith three types T1 (tip cutting ), T2 (medial aodf), T3 (bottom cu
The bottom parts of cuttings were treatments dfietBA doses ( 0 - 50QL
2000 Pmm).Then the cuttings (5-6 nodes with @B-cm diameter ) were
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mixed media (1part peat moss to 2 part sand ).faneof Pemoss was n
thoroughly with the 2 parts of well dried sand isTprepared media was f
perforated wood boxes under air condition in ghe@ise in order to root

about 2/3 their height) by 7 x 10 cm rows. Cuttimgse irrigated properly
immediately after plantingApproximately 9 months after the beginning of the
experimentIn the mid October, the Percentage success tihgyglant dian
,plants length and length of roots were measured.

The experiment was laid out in Randomizaamplete Block Design (RCB
three replications, using 30 cuttings for experitakanits for the experime
Statistical analysis systems were performed uskg frogram (SAS,2000).

Minor REVISION
comments

Optional /General
comments

Results and Discussion

Table (1) shows that the type of cutting havesigaificant effect on percentage of rooting

and the highest percentage (90.0%) where foun@{me&dial type) and the least Percentage (85.0%)mwa%(tip cutting),also show that IBA
significantly effected the percentage of rootingtiog. The highest percentage of rooting cuttingnfd in 21000 Pmm IBA reach (93.33%) and
the least percentage of rooting cutting was inf@n(71.11%) This is in agreement with what hasfound by Kako (2011) in figr(cus
carica ) cultivars and Kako , (2013) in mulberry . WhilThe interaction between diameter and

IBA was significantly effective on percentage obtiag cutting, the highest percentage of rootingieg was in T2 and 1000 Pmm IBA (100
%), and T1 and zero Pmm IBA gave the least pergera&rooting cutting(70.00%), might be due to ¢beeffect of both the type and the
auxin .
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Table (1): Effect of cutting type and IBA on percentage ajting (%)

Type of cutti IBA concentration .

0 500 1000 2000 M ean of cutting
Tip 70.00c | 90.00 ab 80.00b¢c 100.00 a 85a
Medial 70.00c | 100.00a 100.00a 90.00ab 90.00 a
bottom 73.33 bc| 90.00abh 100.00a 80.00c 85.83a
Meanof IBA | 71.11b | 93.33a| 93.33a 90.00 a

Any two numbers at the same column followed bystame letter are not significantly different aOF05 level.

Results in the Table (2) indicate that the typeuifing had no significant effects on length of

shoots, the highest length was in T2 (Medial cutting )285cm, and the least length was in treatmentd&{lcutting ) 14.0 cm.

The results in the Table (2) also indicate that il significantly affected the length of shodtg highest length of shoots were in treatment
1000 Pmm IBA and the least length was in contd®.11 cm ) . The interaction between diameter &#dwas significantly affected the length
of shoots, the highest length of transplants wairr500mg/l IBA (23.08), and T2 + zero Pmm IBA gave thadelength (10.42cm), might be
due to the co-effect of both the type of cuttiragnd the auxin .

Table (2): Effect of type cutting and auxin IBA on lengthshoots (cm. shoots).
IBA concentration

Typeof cutting- 500 | 1000 2000 Mean of cuttin
Tip 14.08bcd | 12.25 ddi5.57bcd | 17.50b | 14.85a
Medial 1042d | 23084 1533bcd 16.33bc|  16.29a
bottom 11.83cd | 11.25cd 18.75ab | 14.17bcd | 14.00a
Mean of IBA | 12.11b | 15534 1655a | 16.00a

Any two numbers followed by the same letter aresignificantly different at £0.05 level
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The result of in the Table (3) show that the typeudting had significant effects on diameter obsts, the highest diameter of transplants in
treatment T2 (meddle cutting )10.88 mm, and treatriié(tip cutting ) had the least diameter 9.20 rtire,treated cuttings with IBA also had
significantly effected the of diameter of cuttijige maximum diameter in 2000 Pmm IBA (10.54 mmjlevthe treatment 500 PmiBA had
least value (8.99 mm) .This is in agreement witlawtas been found by Kako (2011) on fgc(s carica ) cultivars and Kako (2013) on
mulberry .The results in Table(3) showed incregsiiameter of cuttings in interaction T2+500 PnBA reach 16.33 mm ,the treatment T1 +
zero Pmm IBA had least value (6.18 mm) this mistdbe to the co-effect of both the diameter andathean.

Table (3): Effect of type cutting and auxin IBA on diamesdioots (mm. shoots)

Type of cutting IBA concentration .
10 500 1000 2000 Mean of cutting

Tip 12.01b| 5.75ed 6.18de 12.8Yb 9.20b

Medial 9.03c | 16.33a 12.25b 5.93ed 10.88a

bottom 7.53 cd| 4.91e 12.52b 12.82b 9.44b

Mean of IBA | 9.52ab | 8.99b 10.32abh 10.54a

Any two numbers followed by the same letter aresignificantly different at £0.05 level

Results in the Table (4) show no significant défece between numbers of leaves of shoots thetettype of cutting auxin IBA. On the
other hand IBA had significant effects on numbédrdeaves of shoots,

since 1000 Pmm IBA gave 12.72 leaves while therobtreatment had least value (8.36 cm). Regarthegeffect of interaction between type
of cutting and IBA, the treatment of (1000 Pmm IBAnedial cutting type) gave 16,33 cm which wasigicantly higher than other numbers
of leaves actions in Table(5) ,the lowest valuawhber of leaves was recorded in T1(Medial twoging ) and 500 Pmm IBA treatment
(7.33 leaves of shoots) The reason might be dtleetoo effect of both the type of cutting and afiauBA .

Table (4): Effect of type cutting and auxin IBA on numbefsleaves of shoots (leaves. shoots) .

Type of cutting | BA concentration
y 70 500 1000 2000 | Mean of cutting
Tip 9.17ecd | 9.00ecd 11.67bcd6.25a 11.52 a
Medial 8.00 cd 16.33a 12.25b¢ 8.42ead 11.25a
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bottom 7.92 cd 7.33e 14.25b¢ 9.58ecd 9.77a
Mean of IBA | 8.36 b 10.89a 12.72a 11.424

Any two numbers followed by the same letter aresignificantly different a&0.05 level

Data presented in Table (5) declare that there wignificant differences among the tested treatsieriength of roots , The use of meddle
cuttings gave the long of roots reach (14.81cm)redethe least length (8.17 cm) was recordeddtioim , The use of 9 Pmm IBA gave the
highest length of roots reach (13.64 cm) whereaddast content (8.81cm) was recorded for confiod interaction treatment between medial
type roots + 1000 Pmm IBA gave the highest lengtioots reach (17.92 cm)

while the shortest of roots reached 6.0 cm whiek vecorded for the interaction between bottomngst+ control treatment. This might be
due to the combined effect between type of custzngd IBA tested.

Table (5): Effect of type cutting and auxin IBA on lengthrobts (cm.)

Typeof cutti IBA concentration .
0 500 1000 2000 Mean of cutting
Tip 7.67eqg | 8.83efg| 11.67e¢d4.50bc | 10.67b
Medial 12.75bcd | 17.92a 13.00bcd5.58ab | 14.81a
bottom 6.00g 6.00g 9.83efg| 10.83ed 8.17c
Mean of IBA 8.81c 10.92b 11.50b 13.644

Any two numbers followed by the same letter aresignificantly different at £0.05 level.

Data presented in Table (6) declare a signifiediieict of type cutting on relative chlorophyll cent, the use of base type cutting gave the
highest chlorophyll content in leaves estimateat08 %) whereas the least content (46.41%) wasded for tip type cutting/NVhile the use

of IBA refers to there were no significant diffaoes among the tested in chlorophyll leaves conidme interaction treatment between medial
type cutting and auxin IBA (zero Pmm IBA gave thgher chlorophyll content in leaves (64.70%) while least content (42.60%) was
recorded for the interaction treatment between betwthe tip type cutting and auxin IBA (zero Pmnieswves) . This might be due to the co
effect of both the type of cutting and of auxin .
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Type of cutti IBA concentration _
0 500 1000 2000 Mean of cutting
Tip 42.60d | 48.57bcg45.80dc | 48.67bcd 46.41c
medial 46.50dc | 49.33bcd58.97a | 55.30abg 52.53b
bottom 64.70a | 63.67a | 56.60ab 63.33a 62.08a
Mean of IBA 51.27a | 53.86a | 53.79a| 55.77a
Any two numbers followed by the sdetéer are not significantly different a£@.05 level.
CONCLUSION The results of this invgation

indicated that the medial stem cuttings of Qit(€itrus medica) Corsian cultivar effect significantlyn shoots diameter , length
of roots and leaves relative chlorophyll contesisp the concentrations of auxin effect signifibafdrm (IBA 500and 1000 ppm on
rooting percentage , IBA 1000 ppm on the lengitoss and number of leaves, IBA 2000 on the shaobeter, length of roots and
leaves relative chlorophyll content ) compared wihtrol treatment .The best treatment was ( mégia cutting in the
concentrations 500 and 1000 Pmm of auxin IBA ot percentage and the concentrations 500 Pmmotsikength , diameter
shoots, number of leaves, length of roots and kasfative chlorophyll content.
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