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Table 1. Some vegetative characteristics of Miyagawa Satsuma mandarin trees on C-35 citrange rootstock in
plain (L1) and foothills (L2) of east Mazandaran, 2011-2018.

s, al Lo S Wgy dagee ol Sbolo jlad o leals o
(o) (e bo) (Foble) (o sbo) (ceSoo j0)
Height Rootstock Scion Affinity Canopy Canopy
(cm) circumference  circumference diameter  volume
(cm) (cm) (cm) (m*)
g L1 199.1a 26.94 a 2450 a 0917 a 2471 a 741a
Re]
S L2 170.1b 21.64b 18.50b 0.835b 167.0b 3.15b
% Prob. (5%) 0.00 0.00 0.00 0.00 0.00 0.00
2011 (Y1) 108.3 ¢ 7.80h 6.44 h 0.803 c 114.2 f 094e
2012 (Y2) 149.4d 13.27¢ 11.84¢g 0.865b 165.5e 2.77d
2013 (Y3) 174.7c 20.15f 17.97f 0.881b 181.6d 3.44d
S 2014 (Y4) 183.8 ¢ 23.42¢ 21.94¢e 0.933a 196.6 d 4.10d
5 2015(Y5) 204.4b 26.99 d 24.95d 0.923a 218.4c 542c
> 2016 (Y6) 213.6b 30.86¢ 27.27c 0.884 b 2459b 7.14b
2017 (Y7) 216.3 ab 33.92b 29.06 b 0.859 b 259.1b 8.61la
2018 (Y8) 226.6 a 3791a 3250a 0.860 b 275.2a 9.83a
Prob. (5%) 0.00 0.00 0.00 0.00 0.00 0.00
YiL1 130.0 hi 10.88 i 9.44 h 0.873d 148.8 f 157f
Y1L2 86.56 j 4.72 ] 3.44 0.733 g 79.69h 0.32f
Y2L1 178.1 ef 17.56 h 16.69 f 0.953a-c 221.3cd 4.69 cd
Y2L2 12061 8.971i 7.00i 0.778 fg 109.7 g 0.84f
3 Y3L1 200.0c-e  23.14fg 22.17¢e 0.962 a 219.4 cd 521 cd
x Y3L2 149.4 gh 17.16 h 13.77g 0.801 ef 143.8f 167f
¥ Y4l 199.4c-e 26.00e 25.66d 0.989 a 2319¢c 5.87 cd
; Y4L2 168.1fg 20.85¢g 18.22 f 0.876d 161.3f 2.34 ef
£ Y5L1 211.3a-d 28.88d 27.68 cd 0.959 ab 241.3c 6.74 bc
§ Y5L2 197.5de 25.0 ef 22.22¢e 0.888 cd 1956¢€ 4.10 de
;‘ Y6L1 215.6a-d 32.85c 29.36 bc 0.893b-d 270.6b 8.68 b
= Y6L2 211.6a-d 28.86d 25.18d 0.876d 221.3 cd 5.61cd
s Y7Ll 226.9 ab 36.97 ab 31.16 b 0.843d-f 3169a 12.79a
Y7L2 205.6 b-d  30.88cd 26.97 cd 0.876d 201.3 de 4.43 c-e
Y8L1 213.6a 39.25a 33.8la 0.866 de 327.2a 13.75a
Y8L2 221.6a-c 36.56b 31.19b 0.855 de 223.1cd 5.90 cd
Prob. (5%) 0.00 0.03 0.00 0.00 0.00 0.00

+ Means with the same letter are not significantly different according to Duncan test at 5% level of probability.

5,105 gl e @igles STl yge;T o p0 O Jlatsl gelans 0 a3)ls S rie By a5 lan Sl

9 Comgy )9 Moyd ogae (y3g bl (5l gime Diglil AlegS g Cbs sloogas 1 oge (Bye 4 Job olul cus

olac do s g il wig, (WWAR) ogpe 430 pow Jlo U (OVYWAY) 05ue 4y 525 gl Jlo 5l colo ppo 10 bogus Casgy ad
9 Fpeted Cesg D)0 bogee (S0 (aly dl> e 908 50 (Gile @ (T Jgux) sl plad (Ll g egee
Loaswald Jibol g Sl Cangy (FSasS bogas (chaly 4 (iag) alope 51T L g myus 4 g Wog JoleS

AY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.6.4
https://journal-irshs.ir/article-1-529-en.html

[ Downloaded from journal-irshs.ir on 2025-12-02 ]

[ DOR: 20.1001.1.16807154.1401.23.1.6.4 ]

Y FY O S S 0920 (539 (515 )9.]4: aQ (Y\ 4\?) 0)‘0 LS"N ).f;o 6[9&5;1 L) uL.S).n 040 A&')ﬁjj.')—oﬁ LSLQ‘SA.AJ))J
@lises glo Jlo )0 boges ojlasl Gglas K0 &le a3 (Y Jga2) 999 yuxto o, 5 YAA B AQ (o sldsS 0 90,5 VYV 5
6M)‘)l4 Ja...uw o)"u\.;‘ la u.’>‘5..5.| L_SLQOB.:A J}o.v.o )9.|o o9 | 099y ).'u:>|5.._§_' ‘Libo?.:‘o 0)";.\5‘ 9 )405 W o
by s bogo ojlail g 5 jion ccalizee slo Lo [0 ogus ojlail wglas caylngS iz jo jo flae jo.a5)ls 5.6 6 5V
3 el Gl S 15 (S>eS L soge po ol cold, Lo 4 Jgaze 5 s Sl )0 ogee Cawgy g Sy LS
Clroges Cangy ¢ hlie o el 0l Jles (6,100 Do jo g il ley 0 (S0 (g5, 40 0guee CB, 00 (> oy
(YY) aes o G2alS 1) T (o ) l5b 4 ol pused g i Jgors Hob 4 55 5L o5 slo Lo jo cudys (LS
Jsb ) almsS (L350 ogea 0 )las 15 (sl Sp)sKusl) € aling g (gl s B sl (Jolome sl Slgo Jansgio
(Blie 5o (Y Jouz) (doy0 V8 o VY OFVF Cud i a) o <o 5l i gyl dxe jsb 4 (IVAY-1TA0) Jlo 4
559y 0 Lo yiie lugs a5 Wleols ylis saxie slaaallas .(axlg Y/V) ols ylis (g lo cime (1alS ogpe ils 2Ll
Ly Gl ol im0 ode] Cawots slaass wie o s)l55 ! (Ve VA) Sgd oo MBI o Sl o
AU g Tl lesS 10 5 S sles (oplpln (10) el 009y css 5l 530S o)lgen lngS adlaie o b gloo
Slaa sl (6 Soilail Jlo aw o 10 lasS 10 ogus g, ol 5l .l o0gr s 1 5 s e ol jo il g 59, Lo
oloygu sy Cld sogan jo Cublo A lh ( IS jeb 4y .09 6 SYL C sling 5 yamml i BB ol ¢ Jaloee Sl
9 0500 E5b om0 oo lailinl 4 ax g5 bl 00gr psie OIF B /Y o aslegS 10 5 £IT B OO (o e Jlo 4
oo oleygtcd o5 55 (6 pSam plyion (Y0) wbly $1D by gl (slo S5 o o il abls Jpud bE olpee
3 erle ol s Ghaisle 30 alesS j0 g cubs j0 C-35 @i Al (g9, Bl gadl ()L cudls p cwlio
YL S e oo @dly jo .l 00gs pitie VYIY U O/D (o aslasS ;0 g VWWITV LAY o cls o Jlsie Jlo aw olo e
QO S Sl bl ;0 0ge oy a5 g 0oLl 3Ll oloygs ol 5l Sy Jlws olo s jo Ll Jlade (23,
(V J992) Sl ot SuBlo (sl J9u3 BB jlade 4 095 Sige g b oS5 cnl )0 ohasle 355 abays bl
olo ypo ails lmgS ;o 5 olo e (slaml (s ;0 C-35 (59, 198 Lo 0gue colilo pp nlin Loy S g5 oo e0a] il
o0 eily Al e Jlw B pdsgl b gllas a5 (WVAY B AVAY) Jlo 0 Job jo o6 g0 oLz 0 (60 ,Sles slo asLi
Jlo yo a5 slisl lasl lacsy g Loy VYA ologyoge 4o o o,lil a5 jgb las (Y Jguz) o avwlore 5 (5,5 05l00l g
bugio aS5)ok 4 0l alags (US)0 )0 ohg 4 oad S5 Glaazoge ) 9 S5 5 Sl adg e YTAY
o,fles hawgio (Jlo Glon jo Lol ol o p FolS SO 5l S o5 S50 5o sl alags 0 AT Jl o o Sles
G395k 9 5o8 9 28y p e oS laJele dlas oy 4 (aone Jelge 9 S350 )3 0 S ok YO I ey clds (1S5
BBl bl s Lo 4 iz ol 9 oS 10 o0 codS g 0 Sas sy Solas o I )le 4 (VYY) wiis LS 0
QL';.~'>).> L) be)lg A_JBL»J J.LC 2 Go9e y° (\\ﬂ) Cenl oL:f ;w) 4.>)_> (5’5 ;,Jl.c (_gl.oé ‘5[—»—&#0 » .595 aS el S
Ol il Gyl Gheghy 50 (YY) w3155 as >l gerh Lol Gl e 3l (SO e sl i 0ge
0dgdote . Ngd (Gl B3, gls aF > 0)lg alesS adlaie LS )0 a5 Wl oo adsl S e laiea YTAY L
G o/8Y m alosS L0 j0 g +/Ve b o/V e o cldo L0 0 albu lo Sl jo 20l Cols e ls oS
(YV) ol +/0+ a5 a0, gl ailiw] sae @ azg b g (/T @ o +/80) oy s 51 YL s aslagS jo
zl > axly j0 0 Slee flodily .ol 00gs plail alasS (LS50 10 5 plaie (s LS00 jo 2ol a5 S g o
5 (OYAFIYAY) SLL Jlo ¥ Jsb jo Lz 0 ez o Slae (¥ Jgoo) il g5l pime Dol 56 g0 L0y
5 QAT JLo) oldl 5t axlmsS o azogen 5 J5 (o5, laadn g Lo A5 Sde ap a5 (Lo (28,5 13 3 (50
Jolgd oo 3l dingn oolaswl (gl (Y Jgu) 990 C> )0 ;0 10 0,595 0 Sgu> alesS j0 § AF sgu> o L o
S50 il ashie o o Bl g ST o lai 000 aly (g5, AL S0 el 0 50 U e elul b L e cBlS

AY


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.1.6.4
https://journal-irshs.ir/article-1-529-en.html

[ Downloaded from journal-irshs.ir on 2025-12-02 ]

[ DOR: 20.1001.1.16807154.1401.23.1.6.4 ]

gy slo s » C35 miptew 4l /*’[’

L (V) 5L 050 (698 Cobue arnlns ol gl (0wl S 5 S Wi aleyw Ci5 5 a1 EL
Fo VIAF loeS Lo 0 gl o VEIYY clio L0 sl (OYAY Jlo) SLL Jle jo (Lo Jiug, Jlse 4 axgs
O 0 by aS epl as axgi L () JSKS) 090 aslasS 51 5 oo duo 0 Ar sgas sy Lol ey <S5l o L

B8 a5 18 eal dwlie ol 1 St Wb 1 AL LS o ol colue cabls Lauli8l aig, S g0 o 40

(L2) alpsS 5 (L1) cudo ;o C-35 @iyt iy (55, 136k sl (S50 0500 (&S 5 (05 sl Shy (0 -V Jsoz

YPAY-VYA0 olo g yo o5k 5,
Table Y. Some qualitative and quantitative characteristics of Miyagawa Satsuma mandarin on C-35 citrange in
plain (L1) and foothills (L2) of east Mazandaran, Oct. 2014-2016

ogee 039 ojlas 038 e 1Jsb alzolge BB sl a3ls Oeeliag
@5 (2oy9) ey Cawsgy N3C dslme Oselis oy C
(0o ek ogs (aoy)  (doy) £5 k)
Voo o
039 £
(ogu0
Fruit Juice Peel Peel Fruit TSS TA TSSITA Vit.C
weight (%) weight thickness length (%) (%) (mg/100
(9) (%) (mm) / width gFW)
J L1 1576a 43.67 47.7 2.58 0.96 838b 0.87b 11.26a 60.57b
D
s L2 1412b 42.18 49.5 2.76 0.96 10.38a 150a 8.17b 70.23a
§ Prob. 0.02 ns ns ns ns 0.00 0.00 0.04 0.00
= (5%)
2014 175.1a 40.30b 51.8a 3.00a 0.88hb 9.69a 1.46a 7.05b  62.04b
(Y1)
3 2015 160.1a 41.77b 477b 2.74a 1.00a 8.88b 1.40a 6.88h 53.64c
2 (Y2
§ 2016 113.1b  46.69a 46.2b 2.27a 1.00a 9.56ab 0.69b  15.21a 80.52a
(Y3)
Prob.  0.00 0.01 0.00 0.00 0.00 0.06 0.00 0.00 0.00
(5%)
P Y1L1 161.9ab 41.34ab 51.6a 2.65ab 0.88b 9.38bc  1.14b  8.37bc 63.36¢C
;3 Y1L2 188.2a 39.26b 52.0a 2.35a 0.88b  10.00ab  1.79a 574c 60.72c
% Y2L1 169.5ab 42.90ab 44.9b 2.73ab 1.00a 7.13d 0.87bc 8.22bc  42.68d
S Y2L2 150.7b 40.64b 505ab 2.75ab 1.00a 10.63a  1.92a 554c  64.60cC
§ Y3L1 1414b 46.76a 46.5ab 2.35ab 1.00a 8.63c 0.59¢  17.19a 75.68Db
-
x Y3L2 84.8c 46.62a 459ab 2.19b 0.99a 10.50ab 0.80bc 13.23ab 85.36a
(583
S  Prob. 0.01 ns ns 0.03 ns 0.01 0.01 0.00 0.00
(5%)

+ Means with the same letter are not significantly different according to Duncan test at 5% level of probability.
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Table 3. Some vegetative and generative characteristics of Miyagawa Satsuma mandarin trees on C-35 citrange
rootstock in plain (L1) and foothills (L2) of east Mazandaran in 2014-2018.

o, Sles b ez oSl flodily,  crezw o Sles ol 6o slad  (g,e5 dlaws (5,955 0, Slas
P eSkS) (cSh o) pp,SekS) 2 pSekS) $2,bogld )0 ayeyie) ol (LSe o (o)
[ (S 2o [(ESN (ao,0) ((E (L)
Yield Volume Yield Cumulative Alternate Theoretical Theoretical Theoretical
(kgltree) (m3) efficiency yield bearing space  number of  yield
(kg/md) (kg/tree)  Index (%) (m?ftree)  tree (ton/ha)
(ha)
g L1 43.71a 957a 5.42b 119.57 a 0.269b 11.21a 975 b 40.06 a
g L2 27.34b 448D 5.52a 59.85 b 0.649 a 6.86 b 1550 a 36.58 b
S Prob. 0.00 0.00 ns 0.00 0.00 0.00 0.00 0.00
3 (5%)
2014 (Y1) 13.09¢ 4.10c 2.56d 13.09¢ - 6.74d 1650 a 16.1d
2015(Y2) 2238c 5.42c 3.88cd 35.47d 0.432 7.79¢ 1375 b 26.3 cd
3 2016(Y3) 57.78a 7.14b 9.82a 93.25¢c 0.493 9.28b 1152 ¢ 66.4 a
> 2017 (Y4) 3588b 86lab 458¢ 129.10 b 0.463 10.24a  1130cd 34.0¢c
g 2018 (Y5) 4850a 9.83a 6.52b 1776 a 0.449 11.14a 1009 d 48.8b
Prob. 0.00 0.00 0.00 0.00 ns 0.00 0.00 0.00
(5%)
Y1L1 25.17d 5.87¢ 4.64 b 25.17f 8.46 ¢ 1228d 30.1b
Y1L2 1.06 f 2.34d 0.48c 1.06 ¢ - 50le 2073 a 2.1c
3 voL1 34.71cd 6.74bc 5.42h 59.88 e 0.199b 8.96 ¢ 1157 de 38.2b
X Y2L2 10.06ef 4.10cd 2.33bc 11.06 fg 0.665 a 6.61d 1593 b 144c
% Y3L1 62.25a 8.68b 9.10a 122.1c 0.293 b 10.68b 984 e 63.3a
s Y3L2 53.3lab 561c 10.54 a 64.38 e 0.693a 7.88cd 1320 cd 69.5a
= YALl 50.00ab 12.79a 4.45b 172.1b 0.295b 13.64a 774 f 37.1b
8 Y4L2 21.75de 4.43cd 470b 86.13d 0.630a 6.83d 1486 bc 309b
;' Y5L1 46.44bc 13.75a 3.48b 218.6a 0.290 b 1433 a 735f 316b
< Y5L2 50.56ab 5.90¢c 9.56a 136.7¢ 0.609 a 7.96cd 1283 cd 66.1a
> Prob. 0.00 0.00 0.00 0.00 ns 0.00 0.00 0.00
(5%)

+ Means with the same letters are not significantly different according to Duncan test at 5% level of probability.
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Fig 1. Miyagawa Satsuma mandarin trees on C-35 rootstock in plain (up) and foothills (down) 10 years after
planting (2020).
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Research article

Effect of C-35 Citrange Rootstock on Vegetative and Reproductive
Characteristics of Miyagawa Satsuma Mandarin (Citrus unshiu
‘Miyagawa’) in the Plain and Foothills of East Mazandaran

N. Akhlaghi Amiri* and A. Asadi Kangarshahi'!

Today, the existence of various biotic and abiotic stresses has necessitated research with
different rootstocks in different climatic and soil conditions. Thus, the growth trend and some
vegetative and reproductive characteristics of Miyagawa Satsuma mandarin on C-35 citrange
rootstock in plain and foothills of east Mazandaran were evaluated during 10 years. The trees
on this rootstock had medium growth and yield. The canopy volume at the end of the
experiment was 13.75 and 5.90 m®in plain and foothills, respectively. Despite several frost
stresses, the survival of trees was 100% in both locations, however, the trees in foothills
entered an alternate bearing cycle, and the alternate bearing index reached 0.27 and 0.65
percent in plain and foothills, respectively. Tree yield in plain and foothills was 48 and 35 kg
and considering planting distances, the yield was 24 and 18 tons per hectare, respectively.
Fruits in foothills had more total soluble solids, titratable acid, and ascorbic acid (24, 72, and
16 percent, respectively) and less harvest index (3.1 units). The best harvest time in plain was
late September and in foothills was early October. In general, the plain had higher external
quality fruits and a more regular and stable annual yield.

Key words: Alternate bearing, Frost resistance, Fruit quality, Harvest time, Yield.
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