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Effect of Rootstock Type and Foliar Spray Seaweed Extract on Some
Growth Characteristics of Mandarine Seedlings, cv.Clementine.

Thamer H. Reja Al-Falahy Atheer M.Ismail Al-Janabi
University of Anbar / College of Agriculture / Department of Horticulture and Landscape

Abstract

A factorial experiment was conducted within a complete randomized block
design in the lath house of Horticulture Department, College of Agriculture,
University of Baghdad from March 2013 to April 2014 to investigate the effect of
some citrus rootstocks and foliar spray seaweed extract"Kelpak" on the growth of
mandarine seedlings, cv. Clementine.The experiment included four of citrus
rootstocks (sour orange, volkamer lemon, Cleopatra mandarine and rough lemon),
and Kelpak , sprayed at three levels of seaweed extract (0, 2 and 4 ml L™) . Results
showed that the rootstock had a significant effect on vegetative characteristics and
leaves mineral content, rough lemon and volkamer lemon rootstocks gave the highest
values in most vegetative characteristics and P,K leaves content while these
rootstocks decreased chlorophyll and nitrogen leaves content, the results also showed

that foliar application of Kelpak had a significant effect on most vegetative growth
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characteristics and mineral leaves content especially the level 4ml L™*, while the

control treatment recorded the lowest average of these properties.
Seaweed extract Key words: Rootstock , Foliar spray,
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(% 1.20) caly Al R3KO Jalaill dlabee vie das Jil po Luli (%1.56) caaly 4o e
Gins Ghs¥l (8 Jioysl) ssine b Lsine B 8 Jua¥) g5 of ) Joandl Gl @l el
Gine Jib WE b 0y 7 ateaale 10.89 &l 3L & Jds KU ggme Jlef R3 Ja)
Al palitiue (3 @ WS ¢ gl )y | peepile 9.52 &l sl R4 Jall vie Jg 50
jlie K2 ggind) die (b 035 aeaale 11.04 cualy il 3 Lgiee daall sda 3l ) dgyal)
JaV) g5 JAIS e i dig ¢ gyl (yyy | ptepile 9.31 il Ml KO (ssiusall die Jg S (sginey
R3K1 dlalaall 35 o i3 Jb g5l (s5ima 8 daaly dysina 50l dypadl lladall aliiies s
Gsine cilael Al R2KO dllaall ) Lald gyl (s | atepile 11.63 &l gsine Lol Lgillaely
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alladal)

(R)da¥ sl (R) =¥ gl ( K )Kelpak

R4 R3 R2 [ R1 R4 R3] R2Z | R1L A e
931 895 9.82| 873 976| 130 |1.42] 120 1.31 | 1.27 KO
1056 | 9.00| 11.63]10.62|11.00| 1.36 | 143|129 | 1.43 | 1.30 K1
11.04 | 1062| 11.21]10.82|11.53| 146 |1.56| 1.36 | 1.54 | 1.39 K2
952 | 10.89 | 10.05 | 10.76 147|128 142 | 132 R

Rx K K R x K K LSD 0.05

0.51 0.29 0.25 0.10 | 0.05 0.05
LGB
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(grmal) gl pan 8 Lisine g5 38 mi il Jual pad5s ol (pads LSS ¢sadll Lol
s Jsa¥) il sl I Jaa) g 15l e 3850 dalisally GhoY1 aae 8 CDEAY) Canw 352y 3
salyy Ml 5 3l sae Al ) dall Lase (4 Jsaa) leale Al aselall gl Jshay axe
Log il sl Logapndsi (o Al aey 430 gans Gl (28) 0l e bl o2 (3635 ¢ 48 )l) Aalisall
Jishaly 220 3 il dlia 400 cilpmesl) Jsual (1o legi de dayf e ' Sugiyama ' Ciua
¢ Agdysll Aalia) 525 lele Apalill saaal) V) 2ae & cadas) Iy Jeall glsil ol gAY
Gilall 3l 3ol adsi o (Raal) Gad Al Aalually GhsY) 2 Lellshls gAY axe sall dagy
s raill g sanall
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Gias D3ally Glall (8 Ayl il ae (gpmdl gpanall paany clall £ i) (g dnse Bl ADe
o Ll (il poanall pan S) 4y (gl gsanall paa b Lygiea 5ol A sall) Ju
- Jpea¥) Ay

o padoii pty OEAN Gsally LLLSSl (sadd Lol (8 cpmg il (gsine oaliad) Can (g3 38
ae DAL Jid gills asadall guadll salll Aagla 3 Jea¥l oda Ll C) ) claal) Qe
o BhsY) ssine il a3 eV (5 Jsan) &) Aaldly 3hsY) saey (4 Jsan) gAY
led Comg fill jaaie fay JalI g La) Alaje ) ciliag 0 3hsY) o J(24) SLal 3 ¢ g il
e Bpaal) Clpail) oels die s (31 e3a Slisigp 8 (s A Leie L) Bygladll Y I QYL
o ) A el I (535 53 eV Gumg sl eains Wagseats (3sY) s3a i Glysls g4
e JElly (SuSall sallly slall Goallll el 1o(22) ansle e 0 Gl o2y ¢ 35
s e gl Aag)l o lgasdal o el G 22y @llag " Washington navel ' 5" Valencia'

Dsindll (gpaic o lede Al asadall Gl ssine ol sl Jual 358 Cun
alall (lly (5 Jsan) Ad)sll Aalually (3hsY) 2228 agedall (gpumadl) saill 32k () (hmn B o sanlilly
o3 i ¢ (3)sY) b lalsina Balyys ealiall o3a o bl 50l (A A Laa (6 Js2n) (o))l gsanall
e 4l " Valencia late' s " Rhode red Valencia' s J Sl e (39) o oL
clpaall Jsal e gl 20

sine R ) (gha B Jseal) gl ol BY) (B Jd sl (s5ine (B CRY) e
058 dd el WA agasall cpmg il e % 75 o) 3 (7 Jsaa) &aalid) agadall 3yl A s 5l
2y dligValencia ) ageda Ae( 11) sangle o il ol (365 ¢(31) Cadlag sl & axdga
Jsa¥) e gl Angl e lpasndai (aeedl i

12



(2015 Gl axd) — UGN Alaall) Le)3l) aghall o30S e

il gpadll salll 30y 8" Kelpak " dpad) Cilladal)l Galiiie Gy 8l (et L Wl
Glisarells rslly (grmall 4813 jpaliall (o (3 Jsan) paliiiud) 138 ginae I (giny 28 Al
Pl e Ledlshls ) 2 33l & Jld o L ally ClialSglally clinSsY) padlls dslal
Alalaal) bl o bl cimcagl WS ¢ (19¢ 38) Ll Allaiuly golall aluddyl dlee poads
Gl saliall e Walgine (Gl (hmy S5 i griad sal Sl B8 Apand)l Qlladll paliii,
e s (3 Jsan) Asamally Lnae¥) (aleaVls ilisalilly aganlisdly siudlly Cpm S Lanliy)
e bl U8 (ga Lpaliaial 5aly) Mlls (30) bl 8 dypad) cillalial) 6 Lyl & ads 5
e 2 Ayl Aalually Lkl g 81 sae 50l oy ¢ DAL (gpmdl) saill 32l B Lulayl Saty
@rally gradll goanall Caladl (5l alay Ol adsiall Ga Al ¢ lgadles Balyys (Al i) dlac
Osipll Ol (gl gaill 8 Ay gina 30l Jsan agiul @l Cyedal (Al (1) ae i) o8 (3iTs
Tl de 452 385 Marine fert dgal allakll alitiue dilal xie

O G B asalislly ehudlly aag ) ealie e sl @BE Ghl @sine 32 O

@yally Sl A8 Haliall e pall e gging o2y dpad) Clladall aliial 35kl 28LaY)
Apadl Qlalll alitid sl il o Gy e Db ¢ Gha¥) 3 W3SE e ) 8 (3 )
YT e Sl Sl Gy clall Jas e sl @l V) £ clal) Als e Gueny
S 3dall Apeaall el o LESH ang 3 )sdally Al dabidll A 53l e (5 AY) B2l
LG e uent G L) 03] Rangl ) Adladll 50l G 3 ey ((27) CBLEY) s38 dsag éa
(2 Jsaa ) gsmmal) dleadls (1 Jsan ) Al 8 Lo 580500 Ll jealiall (alisial e i)
pomalisally siudlly Comg i) S0 A A Las

paldive (F Bagasall agairally Cpag sl sy Ao 28 Jdg)dlSN B0l e Ll
& LauluY! Porphyring cliyyd)sd) dila el 8 cpmsil) Jaay 3 g pslll oLy 3 " Kelpak'
ol ol (8 Axdse 5 Syl WA (8 dsasall ang il 0 % 75 o 3 gl S
Slo Apad) cilaliiaal oda slgial I Gh¥l & i) dlI A salyy g3 8 Sl Ll (31)
e S 30l Ageall Jhall Lo 3 aga 50 e Al Serine 5 Alanine 1) LY ) palal)
Al dagi bo pe B8 g puadl) 4l clall Llda) Jdeacly Lae Jadg pslSll 08 Ly s
Gy e Y% 12 Ay Jg Sl el ladl byl gsise (B30 e deas ) (37)
g clialitig)

Ge B! Ginas (gradll sall lialse b Lls Gl o ¢ Auhall o3 e i o Sy
gpadl) liall (el 8 L LSl G sady sl ¢ sadl) sl 358 Cua Joadd Agaeall jualiall

13



2015 Gl asal) — SEY Alaall) dae )3l aslell 30 S ddaa
e f

BhsY) (& dadgslslls Goas Sl s Cuzadil) a (Jd asaalinlly sdudll (graic e G5V (ssinay
Iy (DA Dylal A Ul Lol dgd) Lal (e asadall (gpadldl saill 58 ) agny Layy 3
Gsinas gpadll sall Glialge le) a3 dgyanl) Qlladall Galiiie (5 o duball cyelal WS

Ggiarall paliall Cpe 3!

JJLAAS‘
oaliiue ALY Gsgdl s Alaadl 2012, ghe apSliadl e 5 e oo delaul -]
2) 43. gl el ) ila. sl A sl Adaally Al dpadl Qlladal)

3 D) e S )

131-1109:
Blis = e bl ebaa¥l Ly . Glumeall jladl zl) i . 20100 clasd g3l Sleall =2
- 3hall = Jayladill

— bl Aol 48U . 1990 . Gl ae oMo sl gale digas ¢ Ohle (Sa ¢ alidll =3
@bl = galall Canlly el adaill 3055 — alaiy daala

Ayyseane e A ¢ V) dalall LASW g 2 Wlg dely) Aesuse « 1997 L oo gsaall -4
Al pas

— ala Aaals - laal) Jalatg aseal B Sliudat L 1990 cuas deas A Sy Ciadae o Salidl -5
- @hall = aladl Ciadlly el aidell 35

My daala . alall Canlly Mad) aaleil) 5035 . Ltiad) lilal) HES) 1988, Lube 2ma ¢ Gl —6
LGl —

Candly i adaill 5ylhg—alary Arals LAkl clal) L350 1989, s Juali cCilaiall =7
LAl —deasall b el alail) dagdas — aysills danjilly pdall daSall Cap — el

Jualas zl . 2006 . 4 Use ssene ) sl 5 zlan cadad dpeme 5 2l ae ¢ glaic -8
Al L Gl 3laia . (3))5Y) Adadliiallg 3 yiadl) dayvicall 48l

Dl = V) dadal) ~lge )3l Aaledl Gund) L alsall L 1975 55e) ae Jead ¢ el =9
c Akl — saaall Gile galadl)

10— Abd- EL-Maguid, A. A ., AB.EL-Sayed and H.S.A.Hassan.2004.Growth
enhance-ment of olive transplants by broken cells of fresh green
algae as soil application . Manufia. J. Agric.Res.29(3):723-737.

11- Aboutalebi, A., H.Hasanzada and M.H.Farahi.2012.Evaluation the effect of
rootstock type on mineral elements concentration in shoot of budded

14



(2015 Gl axd) — UGN Alaall) Le)3l) aghall o30S e

sweet orange (Citrus sinensis var.Valencia).Annal of Biological
Research.3(9):4531-4534.

12— Bahargava, B.S.and H.B.Raghupathi. 1999. Analysis of plant material for
macro and micronutrients .pp: 49-82. In Tandon, H.L.S. (eds).
Methods of analysis of soils, plants, water and fertilizers. Binng
Printers. L-14, Lajpat Nagar New Delhi .

13- Bajracharya , D. 1999. Experiments in Plant Physiology. Narosa Publishing
House New Delhi Madras Bombay Calcutta. pp. 51-53.

14— Castle, W.S. 1987.Citrus Rootstocks.In Rootstocks for Fruit Crops.New York
pp.361 -399.

15- Castle, W.S. and C.O.Youtsey .1998. Root system characteristics of Citrus
nursery trees .Proc.Flo.Hort.Soc.90: 39-44.

16— Chou, G.J .1966. A new method of measuring the leaf area of Citrus. .Acta
Hort. 5: 7-20.

17-Crouch, 1.J. and Vanstaden.2005.Effect of seaweed concentrate on the
establishment &Yield of greenhouse tomato plant, J. of Applied
Phycology. 4(4):291- 296.

18- Dawood, S.A., A.F.El-sammak, E.M.Mohammed and S.A.El-sayed.2002.
Evaluation of 3-Citrus varieties budded on 5-Citrus rootstocks grown
on slightly saline alkaline soil at Sakha, Kafr El-sheikh
governorate.Egyption J.Agric.Res .80(1). (Abstract).

19- Don, C.E. and A.E.A.Curry .2003. Bioregulator applications in nursery fruit

tree production .Proceedings Thirtieth Annual Meeting Plant Growth
Regulation Society of America.pp.203.

20— Hartmann, H.T., D.E. Kester, F.T. Davies and R. Geneva.2002.Plant
Propagation. Principles and practices.6" .Ed.Prentice Hall,
Englewood Cliffs.New Jersey.

21-Ishfag, M., R.M.Abbas and I.A.Nasir. 2012. Effect of bud wood age, budding
height and stock looping on bud take in sweet orange (Citrus sinensis
L.) var. Pineapple . Gio. Adv. Res. J. Agric. Sci. 1(17): 275-278.
Available from http://garj.org/garjas/index.htm.

22— Jahrami, A.A., H.Hasanzada and M.H.Farahi.2012.Effect of rootstock type and
scion cultivar on citrus leaf total nitrogen .World Applied Sciences
Journal.19(1):140-143.

23— Johnson, C.M. and A.UllIrich.1959.Analysis Methods for Use in Plant Analysis
.Bull.Calif.Agric., N0.766..

24— Kimball, B.A., S.B.ldso, S.Johnson and M.C.Rillice.2007.Seventeen years of
carbon dioxide enrichment of sour orange trees: Final results.Global
Change Biology.13: 2171-2183.

15



http://garj.org/garjas/index.htm

(2015 Gl axd) — UGN Alaall) Le)3l) aghall o30S e

25— Lacey, K. 2012. Citrus rootstocks for WA. Department of Agriculture and
Food. Farmnote: 155. Available from www.agric.wa.gov.au.

26— Lewis, W.J. and D.McE.Alexander. 2008 .Grafting & Budding .A practical
guide for fruit and nut trees and ornamentals . 2" ed.National Library
of Australia Cataloguing.

27- Marschner, H..2003. Mineral Nutrition of Higher Plants.2™ edition.6™.Printing
Academic Press 525 B Street, Suite 1900, San Diego, California
92101-4495,USA .http://www.academicpress.com.

28— Morinaga, K. and F.lkeda.1990.The effects of several rootstocks on
photosynthesis, distribution of photosynthetic product and growth of
young Satsuma mandarin trees. J. Japan. Soc. Hort. Sci.59(1):29-34.

29— Muhammad, S.1998.Plant Propagation ITS Art and Science. Maktaba Imdadai
Mph: Jangi Qissa Khawani Peshawar.

30— Osman, S.M., M.A. Khamis and A.M. Thorya.2010.Effect of mineral and Bio-
NPK soil application on vegetative growth, flowering , fruiting and
leaf chemical composition of young olive trees.Res.J.Agric &
Biol.Sci.6(1) :54-63.

31- Peoples, M.B. and M.J.Dalling.1988.The interplay between proteolysis and
amino acid metabolism during senescence and nitrogen reallocation.
In: Nooden, L.D, and Leopold, A.C.(eds), Senescence and Aging in
Plants Academic Press, San Diego.pp.181-217.

32- Porto, O.D.M and S.R. Reck.1984. Influence of the height of budding on the
incidence of gummosis in siciliano lemon (Citrus Limon Burmann).
Horti Sci. Abs. 55(9): 72 - 41.

33— Reisinauer, H.M.1978.Soil and Plant Tissue Testing in California, Division of
Agriculture Sciences, University of California, Bulletin.

34— Saeed, M., P.B.Dodd and L.Sohail.2010. Anatomical studies of stems, roots and
leaves of selected Citrus rootstock varieties in relation to their vigor.
J. Hort. For.2(4):87-94.

35— Sauls, J.W.2008.Rootstocks and scion varieties.education programs conducted
by the Texas Agri.Life.Extension.http://aggie - Horticulture.tamu.edu
/ Citrus.

36— Smith, P.F .1966. Leaf Analysis of Citrus. chapt 8 in fruit nutrition.2" edition,
Edited by N.F. Childers Horticultural Publications. Rutgers
University, New Brunswick, New Jersey.

37— Spinelli, F., G.Fiori., M.Noferini., M.Sprocatti and G.Costa.2009.Perspectives
on the use of a seaweed extract to moderate the negative effects of
alternate bearing in apple trees.J. of Hort. Sci.& Biotech.Special
Issue.131-137.

16


http://www.agric.wa.gov.au/
http://aggie/

(2015 Gl axd) — UGN Alaall) Le)3l) aghall o30S e

38— Strik, W.A., M.S. Novak and J.Vanstaden.2003.Cytokinins in macroalgae. Plant
Growth Regual .41(1) :13-24.

39-Toplu, C., M. Kaplankiean , T.H. Demirkeser and E.Yildiz .2008.The effects of
citrus rootstock on Valencia late and Rhode red Valencia orange for
plant nutrient elements.African Journal of Biotechnology.7(24):4441-
4445,

17



