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Table 1. Physical and chemical properties of the used soil.

S Rs Slade rolie Jlade
Parameter (%) Value Elements (mg/kg) Value

Sand (% 50 P ,a.s 2.92

Silt cdew 36 K oy 190

Clay _y, 14 Fe Q.J 2.96

0.CJ (n)s 0.64 Cu o 0.48

TNV onigd Juis dlge ao o 56 Zn s, 0.36
Total N JS™ )59 i 0.061 Mn 3. 0.31
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Table 2. Mean comparison of vegetative traits in scion of sweet lime on different rootstocks.

SR
Trait
S b S s 77 L f: VS s S0s sas
Scion Scion %w ) o Jd’w EZ;)}: Root az,,
length diameter iCIO;I SC“’? Eiy hlscmrfl I weight dry
cm mm res welg chlorophy .
Rootstock 4l (cm) (mm) weight (g) (2) (mg/g) (2) weight (g)
Cedsed 37.52 5.42 58.02 19.72 5.5b 28.7° 9.9b
Sweet lime
’ J
OyelS5 33.92b 3.3¢f 43.5b 19.1° 5.0de 28.2° 8.9
Volkamer lemon
|
& 32.0b¢ 3.8°d 41.7° 18.4° 5.1¢d 39.02 11.62
Bakraei
3,6
& 28.6% 4.0b¢ 38.4° 14.24 5.6° 22.8° 6.1°
Sour orange
Y . .
Y st 25.64 3.64¢ 59.12 18.1¢ 5.82 34.82 9.4b
Mexican lime
ol 1L
o DT 17.0° 4.0b° 10.4f 3.48 4.7f 10.18 2.9¢
Kara mandarin
o 12.5F 4.2b 19.7¢ 7.1f 4.9° 11.7% 3.9de
Clementine
J&x 11.0f 3.3¢f 7.38 2.40 5.0 15.0¢f 4.44
Sweet orange
05 et 9.5f 3.0f 6.38 1.8t 5.2° 17.0d¢ 4.9¢d
Lisbon lemon
Sy pen S f be d e c cd c
8.6 4.0 22.4 8.2 5.2 19.8 6.1
Grapefruit

Means in each column with at least a same letter are not significantly different according to PLSD (P<0.05).
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Table 3. Mean comparison of macro-elements content in sweet lime leaves as influenced by rootstock type.

Macro-elements

059558 S ey pdS e
Nitrogen Phosphorous Potassium Calcium Magnesium
Rootstock 4l %
Ctdsed 2.86° 0.1812b 2.312b 3.54de 0.36°
Sweet lime
’ J
Ol A8 2.07° 0.1602b° 2.682 4.30b° 0.454
Volkamer lemon
|
. 2.33¢ 0.190% 2312 3.96%4 0.36°
Bakraei
5,6
& 2.07° 0.1672b¢ 1.94be 3.35¢ 0.33¢f
Sour orange
Y . .
Y ot 2.07° 0.1622b¢ 2312 3.55d¢ 0.27F
Mexican lime
ol 1L
e S 3.172 0.1302b° 1.50¢d 4.30b° 0.80°
Kara mandarin
o 1.684 0.100¢ 1.134 4.20b¢ 1.102
Clementine
JE» 2.20¢ 0.160?b° 1.414 4.702b 0.80°
Sweet orange
Ol O 2.66° 0.110%¢ 2.10° 4.90% 1.00°
Lisbon lemon
N 1.474 0.1502b° 1.404 4.50b¢ 0.80°
Grapefruit

Means in each column with same letter are not significantly difference according to PLSD (p<0.05).
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Table 4. Mean comparison of micro-elements and sodium content in sweet lime leaves as influenced by rootstock
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Means in each column with same letter are not significantly difference according to PLSD (p<0.05).
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Comparative advantage

Fig. 1. Comparative advantage of the studied rootstocks based on the 18 evaluated attributes for sweet lime scion.
O piged SWg sl oud (b5l (SR VA el (o) 9550 ol (o Supe ) SO

A


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.4.7
http://journal-irshs.ir/article-1-451-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1400.22.2.4.7 ]

S

-

Rl G5 b oS Sty e by Sign (omtag; 3b) Ol 2 6oL U b Giagk nl et ol
2 =y SRy ol slaazis elwl 2 38 (pgmen (OLS 1o il slaed) 3550 53 (A V) K aag
b gy 9 At Gloj 0,90 Sy 3 eyl 5 Y e (S (o etaed laal Sl tagh
sl Lo g5 odel Cow 0y soass dease s ) diilen 50 )5 Il 1 gend Saisn o bl ple a4 Cen gt
Saigm Jeds lS lade ;o WS .l 09y by £95 4 s SWigy Stz (59 Dol 1 S 55 TV NV 0) o], Kigs
G S¥gy 4 e sl maie Sl g Cdo jo0 baayly OIS 4y g o |y sl (o (guign alidre sloacuS 5 j0
P2l s 58 el 00 GBI 55 LS pe (sisey slaed pbo o (YT D) ol Stngsy S8 L 5550 cal Sl
35 0 glygSlae 5 (pas ol W13 Vbl 50 (ged oy b (695 (e godd SWign S )3 J39)lS (i
) oS g Cimen ¢ Jolie ;o 250905 ()55 9 pallg a0l (59, JB5p pB )l Swign jo 1, Jedg)lS (lime o 5eS
i 009 Y 3529 b 3,5 ol (yged palSs 4l (5, oo Sign Ll JUis, Sy jo 1) Judg S cdale o 5
03955 9 ool aile b S b e o Game slapaie Gl oY 5Su3Se aly 695 e serd Sigey Sy 0 Jedo S
Shgn 50 5w g oo eely Ghed wile plbyate (e bl w8 VL a0 ealipls w59, Sign 5
o2l e slayais Gliee 095 Vi dss b aS ol (i (1) (bl cils 138 oV s 5o @Y (S35 aily s,
B @Vhah—s o aly al 59y Sisn 50 JeBo)lS e ma¥ 0SS Al 05, skl 505l Sigy S 00 95 5

alie jsb ol 15 L gie w50 @0 a4l (65) ued godd SNsm (eas, 0D, Ol 2 > Giagh 5
53 0,5 dgaza |, T VIS 6351 yaed LS50 oy e 0,6 4l 5l eslan il 45T wis,S 5,155 (V) Sharma g Dubey
0 A F) 23592 031595 5 558 Gl o5 4l (59) 0B (LS5 &S Waged A)IS K teghy 5l 6 )k (il
A8 g e gy oolol s A1 (e (g 0y oS WS o Sl ) el i Sl JBaSady
ool ly SLl oyl e 5 (o g loj 0wl i

3o b yaie cpl aigy polie jleolai Wl g SWgn ;0 Braey lo,mae g uSojll 5l ol> sloaxs bl 5
sbal 59) Gre—dged Swgm Sp e ke (V) ol Kes g Tomas lawgi oo (355 SLS 50 SWgy
DS 9 eSlelS sloasl 59, 5 a9 ) bak 4l (g5, inge 9> )0 ()b S5 el gd) (et godd
Ao (59; Sigey el Glie (orlelS g ged g S A Lol aen (55, Sdige Sid (e g 99eeS 9> )
Y 0SS 32 bak aes (g5, Siny puie Ol s LAl aep (59, SWsn me—dS Glie (eillS 32 4 ey
(T AT V) Sty sl Loy 4l g5 b 15 Sise 10 By b paaic oo 1o LS g5 digy a0
G 3 0D (ol Brasy yaie O L alal) 0 Cwlond SIS OLS e Swign g b GlocaS 5 500 3500 )
rkeS isly JUBl Sign 4 ) b ymaie cpl jlade (p St Gged ol8g g Gl LS (yged g slaaly 5l
2 odaline (lelS 5 D9 5w 5058 @il slaaly 0 Bpasy slajaie Jli

SraseS Gloyaie Gl 2 ©)locine Sl Sllaal ol iagh 0 S paseS Glojaie 40 slaaxs pulsl 5
GR35 )l Slyten SLS e it slag) o () SX—tagh oo leaml L aS ai Sl e dged Swigy )
Sloyaie Glie dalio b ol sanlie oadolsly 4l (555 Goed godd S )3 3K 5 55, e (S o >
Slade a5 0l et i (V) ), en g Tomas lawgi oo (5)138 dige polde boad (6 pSojlail By aneS Jaxe
Sz 50 ool Gl 5 ogel o5 ly 55y Sz 0 3K Jlaie doaly dan (g9, Swise 0 e 5 53y Sloy—aie
S asl ded (59, Ssm )0 5 Glie g A 9> 50 LS s BL Y GSuSe (umdsed 2 4 el aee s,
e e 39 35008 0> 3 (gl palSly 5 (210 @)l Y 5SS (G ed gedd Slal (59, S 9 5 A 0>

Kagzi Kalan -v Orlando tangelo -

\YY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.4.7
http://journal-irshs.ir/article-1-451-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1400.22.2.4.7 ]

- Sigg (o slojaie Glio 5 oy, A

b 69y ged Sign )0 o Hlade (og ol 4 Az b og ale s>l id w6 Al gy S o L

Jlo )l Saism aly ol jed Lyl 5ol lagSS g5 ady) o 1) Sl Wil 4l cul a8 o5 lgaal (i oo ged 085
Sdigm @ pdw Jlo Jl g Cdo o bl Solas 5l 2oL calisee gladsl (g9) Sdigy Sy 0 o lade j0 Sgles WSS
(1) %55l oo Jos @ Canilon Sdigm 4 mudws Jloyl 51 OLS o sladsly 5l (S a5 ol ool (3,155 sl

Al ged oSy 5 o e—dged @Y 00350 @)l (2 slaal (59) re—tged Swigm )3 e by polie
Ologdlas 5 (a5 5)l0 )13 o Coes plp 50 &S Sl (lpl (pgix Bblie sl ol cnl (990 cenlis 5l oS lgudl
29 Sl SB 5l g 0z o 0T 8 5 Suing g5 4 bgpye o Conems pl g0 Joo plSle o5 2008 5155 (V9)
4295 b Sl atdls JWp iz s L (oign oS 5 50 1) e 2d2 (n Sk Gged oy Waged (1S ell
GiRgly 5 ol S oy glaaz ¢ g 52 9550 ST 3l Goles 1 03l s Al G5 g ormd Suje LSS 4
) 6ol (15) ¥ anile SUS o slaed, 530 gl by ol 5l ooliter | o o S mgiy Koo (slazily b ¢y >
s SlyFan (V1) codsb JU 5 5 VA D900 5 (ke 59,

.

S5 4
£95 ol 3 01> Sigmy ;3 Sz ge (S Slge liee 5 gy ady » @0l U Al gg5 caS plgiie S sk
S5z 45 35 drogi Qe sohales] nl sloam el wSb aly g5 DLl Gl 55 sloal, Wigioe laags,
S Soge S Luld Grzmes g Swisn g 4l g5 wle| 2 SLS e Jlb oy oo )3 Sane Slaraie Sras
Sly @S 5 Dombsed (gl Sy slaaly (Gialejl cnl bl 4 az g b aS 085w lgioe (pialojl cnl slaaiily
References &L

1. Aboutalebi, A. 2010. Effect of different citrus rootstocks on Orlando Tangelo leaf chlorophyll content and
mineral element concentrations. J. Plant Prod. 17(3): 81-88.

2. Ahmadi, K., H.R. Ebadzadeh, F. Hatami, R. Hoseinpoor and H. Abdeshah. 2019. Agricultural Statistics, Vol.
3: Horticultural Products. Information Technology Center, Deputy of Planning and Economy, Ministry of
Jihad Agriculture.

3. Ahmed, W., M.A. Nawaz, M.A. Igbal and M.M. Khan. 2007. Effect of different rootstocks on plant nutrient
status and yield in Kinnow mandarin (Citrus reticulata Blanco). Pak. J. Bot. 39(5): 1779-1786.

4. Arnon, D.I. 1956. Photosynthesis by isolated chloroplast. IV. General concept and comparison of three
photochemical reactions. Biochem. Biophys. Acta. 20: 440-461.

5. Benjamin, G., Z. Tietel and R. Porat. 2013. Effects of rootstock/scion combinations on the flavor of citrus
fruit. J. Agri. Food Chem. 61: 11286-11294. http://doi:10.1021/j£402892p.

6. Cimen, B., T. Yesiloglu, M. Incesu and B. Yilmaz. 2014. Growth and photosynthetic response of young
‘Navelina’ trees budded on to eight citrus rootstocks in response to iron deficiency. N. Z. J. Crop Hort. Sci.
42: 170-182. http://doi:10.1080/01140671. 2014.885064.

7. Dubey, A.K. and R.M. Sharma. 2016. Effect of rootstocks on tree growth, yield, quality and leaf mineral
composition of lemon  (Citrus  limon (L)  Burm. Sci.  Hort.  200: 131-136.
http://doi:10.1016/j.scienta.2016.01.013.

8. Forner-Giner, M.A., J.J. Hueso, J.M. Agiiera and J.B. Forner. 2010. Performance of ‘Clausellina’ mandarin
on four rootstocks. J. Food Agric. Environ. 8: 328-331. http://doi:hdl. handle.net/20.500.11939/4239.

9. Forner-Giner, M.A., J. Hueso, J. Agiiera, P. Legua and J. Forner. 2011. Effects of citrus rootstocks on growth,
yield and fruit quality of Navelate orange. J. Food Agric. Environ. 9(2): 400-403.

10. Georgio, A. 2001. Evaluation of rootstocks for Clemantine mandarin in Cyprus. Sci. Hort. 93: 29-38.

11. Garcia-Sanchez, F., J.L. Jifon, M. Carrajal and J.P. Syvertsen. 2002. Gas exchange, Chlorophyll and nutrient
content in relation to Na and Cl accumulation in “Sunburst” mandarin grafted on different rootstocks. Plant
Sci. 162: 705-712. http://doi:10.1016/ S0168-9452(02)00010-9.

12. Hadizadeh Firouzjani, H., H. Sadeghi and A. Sabourouh Monfared. 2015. Effect of citrange, citrumelo and
sour orange rootstocks on chlorophyll content and uptake of mineral elements of Limequate. In the 1! Iranian
Research-Scientific Conference of Biology and Horticultural Science, Tehran, Scientific Society of

Development and Extension of Fundamental Science and Technology, p. 98.

\YY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.4.7
http://journal-irshs.ir/article-1-451-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1400.22.2.4.7 ]

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

S

Hartmann, H.T., D.E. Kester and F.T. Davis. 2002. Plant propagation, principles and practices. 7" Ed.
Pearson Education, Inc., Publishing as Prentice Hall, One Lake Street, Upper Saddle River, NJ 07458.
Levy, Y. and J. Lifshitz. 1994. Alemow, compared with six other rootstocks for nucellar Minneola Tangelo.
Agricultural Research Organization, Israel.

Martinez-Cuenca, M.R., A. Primo-Capella and M.A. Forner-Giner. 2016. Influence of Rootstock on Citrus
Tree Growth: Effects on Photosynthesis and Carbohydrate Distribution, Plant Size, yYield, Fruit Quality,
and Dwarfing Genotypes. Plant Growth 107-129. http://doi:10. 5772/64825.

Raddatz-Mota, D., O. Franco-Mora, J.A. Mendoza-Espinoza, L.L. Rodriguez-Verastegui, F.D.

Raeisi, T., A. Asadikangashahi and M. Golmohamadi. 2018. Evaluation of nutrient accumulation and
translocation indices in three citrus rootstocks. J. Land Manag. 5(2): 137-150.

Ramin, A.A. and A. Alirezanezhad. 2005. Effect of citrus rootstocks on fruit yield and quality of Ruby Red
and Marsh grapefruit. Fruits, 60(5): 311-317. http://doi:10.1051/fruits: 2005037.

Tadaion, M. and G. Moafpourian. 2009. Effect of citrus rootstocks and scions on boron uptake. J. Crop Prod.
Proces. 13 (47): 335-348.

Thomas, A.O., M. Zekri, E.A. Hanlon, K. Morgan, A. Schumann and R. Rouse. 2015. Soil and leaf tissue
testing for commercial citrus production. Soil and Water Science Department, UF/IFAS Extension.
https://edis.ifas.ufl.edu/ss531.

Toplu, C., V. Uygur, M. Kaplankiran, T.H. Demirkeser and E. Yildiz. 2012. Effect of citrus rootstocks on
leaf mineral composition of ‘okitsu’, ‘clausellina’, and ‘silverhill” mandarin cultivars. J. Plant Nutr. 35: 1329-
1340. http://doi:10.1080/01904167. 2012.684125.

Wright, G.C. and M. A. Pena. 1999. Results of scion and rootstock trials for citrus in Arizona. Department of
Plant Sciences. Yuma Mesa Agriculture center, Yuma. Az.

Wutscher, H.K. 1988. Performance of Hamlin orange on 30 citrus rootstocks in southern Florida. J. Amer.
Soc. Hort. Sci. 113: 493-497

Yesiloglu, T., B. Yilmaz, B. Cimen and M. Incesu. 2014. Influences of rootstocks on fruit quality of
‘Henderson”  grapefruit. =~ Turk. J.  Agr. Nat.  Sci.  Special Issue 1:  1322-1325.
http://doi:10.1080/01904167.2012.684125.

Zambrosi, F.B., D.M. Jr, R M. Boaretto, J.A. Quaggio, T. Muraoka and J.P. Syvertsen. 2012. Contribution
of phosphorus (32P) absorption and remobilization for citrus growth. Plant and Soil, 355: 353-362.
http://doi:10.1007/s11104-011-1107-1.

\Y¥


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.4.7
http://journal-irshs.ir/article-1-451-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1400.22.2.4.7 ]

Iranian Journal of Horticultural Science and Technology 22 (2): 165- 174 (2021)
Research article

Vegetative Growth and Nutrient Contents of Sweet Lime (Citrus limetioides
Tan.) Scion Grafted on Different Rootstocks in Southern Iran

A. Aboutalebi Jahromi* and H. Hassanzadeh Khankahdani!l

In order to investigate the effects of different rootstocks on vegetative growth parameters
and the concentration of mineral elements in sweet lime scion under the calcareous soil
conditions, an experiment was conducted. This experiment was designed in a completely
randomized design with 4 replicates and 10 citrus rootstocks under nursery conditions. Based
on the results, the greatest scion length and dry weight were recorded on sweet lime (37.5 cm
and 19.7 g, respectively) and Volkamer lemon (33.9 cm and 19.1 g, respectively) rootstocks
and the highest root fresh and dry weights were observed using Bakraei rootstock (39.0 and
11.6 g). The scion had the highest contents of nitrogen on Kara mandarin (3.17%); potassium,
zinc and manganese on Volkamer lemon (2.68%, 88.5 and 36.0 mg kg™!); calcium on Lisbon
lemon (4.9%); magnesium on Clementine (1.1%); iron on local sweet orange (126 mg kg™!)
and copper on Mexican lime (20.5 mg kg™!). The lowest contents of boron was detected by
using Bakraei, sour orange, Mexican lime, sweet lime and Volkamer lemon rootstocks. The
least sodium was recorded by using grapefruit, Kara mandarin and Volkamer lemon rootstocks.
Finally, comparative advantage of the rootstocks to creat graft combinations with sweet lime
was determined. The highest scores were assigned to Volkamer lemon, sweet lime and Bakraei
rootstocks; and local sweet orange, Kara mandarin, Lisbon lemon, Clementine and grapefruit
rootstocks had the lowest scores. Mexican lime and sour orange were considered as
intermediate rootstocks.

Keywords: Bakraei rootstock, Calcareous soil, Sweet lime rootstock, Volkamer lemon.
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