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‘Miyagawa’) in the Plain and Foothills of East Mazandaran

T2l 508 uwl (e g % (g ol (IS (0SS

oS>

Gr9re 1y Dglite (S 5 (canldl Lyl i jo alides ladsly (cuyy ¢ (Smiref 5 Gy SRURT Elgil 0929 059 el
BB cds ;3 C-35 k65, 13Tk gl (S50 (o2l 5 (stg) S SRy (B g ) Wy bl cnl el 00,8
il awgie 8 Slas g 0y 05 2l il (ol 59) GBS, D oy Jlo Ve b phaile 38 )0 )be alasS
Loy 55 iz 0939 b adw, canSa e O/ s aslagS 50 5 VYV 4 cis o iulesl bL o Lo zb o>
0l al 20l gl s > o ly i Sl o glegS (LS 0 ax T g de o Ve dadhie g0y o L0 sl
YO o A iy a4 alosS g o (i ;0 o ,Slae )y doyo /PO 4 4legS (0 5 ¢ /TY 4 Culo j0 ( 20,L ls
Jalore dal> dlge 4LasS slrogae 050 ;LS j0 (3 YA 5 Y o Slae ccisls Jolgd Clucal b aS 05 co 0 10 6,59l
b sloogae s iz 0 (IS jab a4 .04 olo e ailin b2 gS 10 g oloyue slassl ccilis jo iy cenlive )ley asiils
Sl g5 lwk g Seliie ¥l o Shes 5 SeSleSs ol CulS
.Lo).w L J‘QJU s‘SQQ)L] A-:BLL) “.‘A.&JL)).} ULA)’ €Ogan g;s.».b.cs s»))S.Lo.C 2‘5«\.3.15 6[@03‘5

A0WR0

O o 1y Jol plas a¥le odes o ede i 3l o b oS cl Gl g0yl (£l o Jgams I (S elS ye
Obwl ! SLel g 95ls OLS e adg 6l YL Jeily ool (V) conl osls (plaisl sss a4 ;95 LU slaades
2 ke S e VYV el as) el g mhaw Jol plie (il cpl cpizren 5508 T OLS e oo b SIS bLs )
WWAA Jlo aallal ool 5.V ol s o ybiwl 308 s 50 1) (05 Ggudan YO 51 L) SLS jo adgs g (OLS o oS
FA 5l Ghm g iS5 e JUSe e YT 5l s (olhaisle lisd jo (S50 Glizes sland) os5,0laS sle> @)l
e g Ol pab g jae (bl g S iig s 4 o 5,6 (V) wlesls Lolaisl sg3 4 1) Ve g o5 lse
CiS bl jo K0 GlS pe 4 o GG v 5 wiies (55303l B celie (gladss g Dl o S
Sy o Gl b gblie jo guiil (5,6 s3,1 elgsl (V) wlosls plais! o4 4 Lew! 5 @l o0 Lo e IS LS 1

VL JFIY e b SEVARVAVNSRSH IR
b @l 5 65)0leS (hieel g Slinios S 0 (Ol g SI Slidow idu bobiul 5 (£h g el GlS Clivdes idu bsbil o5 5 4 Y
Ol sl «6359laS g 9 g0l lidizs lejle (ol yassle Gl
(n.akhlaghi@areeo.ac.ir) : Joe! « Jotums ot



mailto:n.akhlaghi@areeo.ac.ir
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 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.1.6.4 ]

sl 5o sl £33 e Sojle s Ste g S gy Al (F) diad ClS BB i iy o 150 LSy (gl a5
3l (S50 aiile oy ) sl oy 4 bl loy (F) sl Fige sl Lojus sl Gl b pae 5 EL
Sy 5| iy S o Ay gbye yas Tdan Gblis ,0 a5 Lo Sl 5 CoiS 5l Coonl a5l
Olej 58 Sl @y a8 Ceend gy )l (S5l 8 5 )l sk )0 gl sl (95 Sl &S 29 o0 oS sy
gl )3 (0L Sla et e Cush) g Lo Lanlyd ay s 1 el Sy ) 4 S (65 e Ll Sl
el 923l Sla S,U o9 4 DS pe pB)1 51 (S sl n Freee 5 (S (29,k gl (1) wes (o0 &) Sy S,
Jyere ssb 4 Jlo o )3 Vb 0 Shee 5 aiiS (oo 0y (oolite Jgaze Jlgte slalo )3 g)lmial cnl lars 1S )s
ol olaws 8929 Jgamme p Jlo o aS wilools lis saxe glayiogh (V)) casl ST Lo )0 15 e o Slae b ol jon
&l loplail jo ol ame S iy Cannd Bran o Wbl oo (Sims) 00iiS B ras slacl 45 30 (55 050
5 oad Wb (S S o ade; J (ol jo abpe GralS 4y ) 4 lacl o S g o138 slge JUEl azil (o caigh s
Eome 9 S9hisn (S90)90 Ol )0 NS czge (28 polic 09uaS b oo 1ol olie yolie i gl At Ol
9% 2l ojlgd &3 Jgame o Jlu 13055 (o0 Jpaze o5 Jlo 5o J5 sz S5 5l 6505 5l o Julse
o ol 53 1, osem 03l 5 LilS Jsgamo 5 Jlo 5o 1 culd, aiilsty a5 Llabe, a0 oo Ll sal Jlo gl 1,
Gl 233l gl a3z hasd e wied B Jpame o5 Jlo jo 1) 5 ailex hSas Blie po 9 il
(YY) wio 5 oo olaidl sgw wlidl g Jpame Cd) 00

S Rl sl el slaal Sl osliiul ©jgp0 Wls SLS o Sl Caio @ drng )0 oo 1 Lol
biegh (V1) Sl G2y 0508 5 g lony « S 0 Llyd ol Jie 0aiSogame Jelse (S pln 50 S5m0 n ols
5 S350 by oSy 9 9 See alea 5l LS 1o ged g ) e slada DL e slaaly o5 Wlesls (Las
& il slasly Joos (1) Q) WS o 3B 0a5) g 00 Slais 4 Joo 55 9 ogee (i Jole Vol i
O 4y S g i asly alises 081l Ooglase po b el OLS yo CulilS ondBl Cogasme (g yieee 45 Lo oo yiiS
S eolan wile arpal Gloopsl rizes Lol aloxr 5l Gl GlocaSy oy (7)) wites Joie S &y Loy
b b ol (SO0 gl (S sialojl 50 (V) el bopo (5 g aslaal Ll Jooss (sl Lol 6,150e (sla
S 4 C-35 4l Joi o S il a8 0l BT 5 0d (e ohile 550 Sel gl 4 C-357g
S oS dad slaailis b ol ao,e VLAl i S Sal g o Saw il b sl o g 050 ).._»L Sal
gl U el e cilizs (bt (g9, 0 030 0 bas CopiS o Sglis (A) ads oo i |y 0d, LialS g Sy
ik b e ady) (Sguoee Colas 50 Sli 5 9z Wl pelie (el i plis Slge 5 Ol Qi S ks ms 0
aly of 35 aihate o ofag 4 ol Glisl ;3 S oo G5k embol GRS oLS (2T ) (ool ) a5 s o0 LS o,
o BliSes 005 1u8 g 0y SlB S 3929 059 el uwl oud oo oolitul dibaie ol b Glgie 4 (SYsb o le @)L
al bl Gl g il slaal b Gragh g wils B (SE g (oodldl bl don 6l b o 092y 45 ond
5 Sy aal) Gl (59, S 0590 08, g plwl | am (V) wy o0 S 4 (65950 wDglite Lalyd 5o conlie
el il 5 Sism 50 4 Lasme S a5 T il @ o land) (SsSz 005 o0 JSE Swisn 5 al o MG,
oz 5l ouste Julge 4y 355 45T Sl S 5 b o (Gl Slagely 4 atily Gl 4z e gl (S
Sl 5wl (S LS slaggeyse 5 e Luld (Saisn 5wl cad; sleoygs 8L s ol
ol Bl S0 Sy v 4y (il sue 4z e w39 o o o8 (aberditen) 5 (olidasl ouliacdl
OV) sl 5V Siges 5 4l om

Fagw R0 a5 (SUS 5o Sl 5 ans @ ab (pl Sonlas e 0) @6 23Rl ab (8L el o
elsl ) bSOl b ctalesl oy ysld s 1505 L (Jolo bl o (T el U s 4) Tslog s

Swingle citrumelo -¢  Affinity -v  C-35 citrange (Citrus sinensis x Poncirus trifoliate) -y ~ Miyagawa -\


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 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.1.6.4 ]

gy slo s » C35 miptew 4l /*’[’

i SrsS o5l C-35 ayly (g9, ol o s plowl Jlo cain b cilies sl 0 5 S5, i)l cglnS paw slaarl
2oy Vb cullS 1S15 L slagl sl (295 sl 5 wis S wdg @b il 4 Cond (e oylas CobeS 5 VL 0 Slee
AN

Lol jo (Sal (SujeseS @ gl Jooi (i sl (Sol slaSs bulid jo 4l Glsie 4 GLS o Syl (ol3s
S @it sl kg wad s sleg e JRnge il 50 (St ezl lul WA oy n 4SS
O 092 ol Sl 5 T g reisy arly ol (L5 Lagiie Jooxs C-85 iy arly 5 050 oo

Comla g 130 35 (gilow 0053 g6l e ) lyaisle LS 0 j0 @ b Al 5l colatnl & Ll o> J> 50
S 8L b GlaSB 5l (55l 50 laile S 0925 5 laile 4 4l (nl (YL Comler rizen 5 T 4 @bl
O 09y 59 5 Ohaisle (39 50 ehug el g S el )l £ ey (V) el oal S alBdS 4y o (0,55
2 2Bl Al gy Jb o0 gU e elal 1) e 5l golaidl (610 0 00 Akt (sl OB 0 ceslie 2SS alold
C-35 g w4l il o ol 5o eay ol 51 (V) Cansl Copatl il (glailate Lyl sy anlllan (ablate oolil 5 S
(alags 5 2dd) plwsiile 3,0 ) adlais 93 (S g (ooclll Lulyd 50 e (g5l (K550 (ol 5 (siag) Slo Shs 2
W3S B enp 3yge Sl Ve b

Woigy g 3o

tabosl eolposile 38 ) 1ol (soil (S50 2y 5 (oigy STy 2 O35 i 4l b o)y jolite o
Vo Doe a4 alasS g cuds ddlate g0 0 1SS a0 ES 0 ke 5 LSS e b Bolas LS glaSTsl b B o
AeoesB Slel lidos o] (28,5 &g lo) WS e 43 O jgod ools 4y al plosl (VWAASYYAY) L
o VEIV i) 5 5,0 4ads OF 5 ey O Ldli Jsb o Jlah aids TV 5 42,0 Y8 il (o L () olS)
O%) (5 ke Cudage o] 9 clis dilate ;0 VIA sga> PH g doy0 VY S Sl ¢ sog) S 8L L (VO) Lo mhaws 5
9 by aw 5l e VYA gl )l caaBo ¥ g ax )0 OF Slidlas Job ((Jlod a2 Bo V) g ax 0 ¥ Slélse oo L (Y
dilaio ;0 PV Sga> PH 5 000 ¥ S Sal cpw)y pgd SB il L (V0) ol sbyo 5l syesks Yo alols
el 43,5 15 5,0 slalnss

zdaw 5l (g ke gl VO sga glas)l j0 C-35 miyiew 4l 69, YWAA JLo jle ;o 138l (el ()L slocSwign
50 g ob sl VWAA (s g 5mb 50 o315 98 50 Gialey] jiws (gilwosle] oo i ailg> Sigu oylalS o S
ol i lojad g o ALl (LS jo cB 50 00 v) yie Fx0 alol L Lol slacyo; 5o o Jls VYA Jlo Sl
boojyle aloz 51 Gtalel 0)90 Jsbo 5o L350 5 plez ladles 5 6,155 b e S5 5550 slaglSe yo (slojkad
SRl 31 (V) 0 plal e 39 50 5 e B & (o 5 el atlronh 10355 o 0 (slocile
Sllas (ciuly 51 £9,0 3l a9 (20,8, Sldae (WWAITAY) Jlo an Sow a4y Lol e jo o Jlos cils
Jlos ds S 4y Lol ey 50 LS50 cils 5ham (V) o plil K6 50 12 50 Giolejl bbb dilinw (o YL
A7) B Bl Sl job 4y 3,0 ciug, wby, SO0 gl (LS (g, ol Sis sl JS den (VYA--1TAY)
GV oo VF jo Lo anS) ol &) plaasy 9 By VY0 olo,d1 30 55 9 VYAY olopete ,0 a5 Conl Lo ey
gy B Sy B ol @ YAV BT L 500) (G egedes a5 30 =YIA VY20 3T F 0 5 -0/
20 Sl Wl (6,505l W Jome YL e sl Vo g ol e il Ve Al b (U el o0 gl )| Jels
Al (olo g 39l ey log 50 (VYAY) LialesT Ll B (VYAY) cioly 5 £9,0 51 Siolejl cs 0 YY

Ceowd 3l ogae Vo C 0 s 3l (Jaame Culilo g 5l i ol g pgd ams o Jlu 2 ATAO JLu B IYVAY L
@9il5 5l osliial ) Cevgy g osen (39 alez Sl Lap] o Shy (S s bl e VY eyl Sl gl (2l
Sossac 3 oslisial 1) o)lae olin Sz oualsS 5l ooliinl 1) Congy a5 o3mn ok 5 Jsb (e

Poncirus -y Carrizo -\

A


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 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.1.6.4 ]

Sy b gl 55 aliwg @) 0)las gl 5 BB sl (ot i ) oolininl L) Jolome sl slge oliee o (o
Jolee delz dlge Cond 3l oslaznl b cudls el ol (6 S oslusl (sl S y9Sul) C nling 5 5 (Jboy oo SO
3 ookl b ogue Cmgy Qo )0 5 0gu0 339 4 0 ke s 5l oolazul b ogus o,lac dus o o lae yauwl s BB ol &
4 Sisn bze (g Cund drubre o) Gl S 5wl e ol (V) al ailxe 0500 (339 4 Comgy (55 S
JwTwo@(\)dau@}looL&wleUW.MMx%mel%5YL)LAL§:JLQ Vo eyl ke
(YY) csl e o glas | H g 26 yhad e R o1 5o
(1): V =2/3 aR?H
O, es 5 (C3 0 10 xS ;i) gl e 4 (S350 ;0 0,5 9lS) o Sae cond jloslatnl b e o jo 0 Slos Lol
ol asls awlre lp (YY) ael caws 1YY JLo B VYAF Jlo 5l las o o Slee Eaorme 3l oolaiwl b ¢ grozd
2 0,Skee Hlime @ g iolesl sla o slaws b plp N )] 50 a5 o ooliiwl (V) aoles 51 VYAV B AYAY JLo 5l 20,
(Vo bl I S o
(2):1=1/(n-1) {]| (ae-ar)l/ (az*an) + | (as-a2)l/ (astar) +..+ | (@n—ana)l/ (@n+an1)}
3 Jyaze » Jlo Ko g Jpame o5 Jlo ) G Jlo 99 0 Soe Lawgio S ;0 (1S )0 0 Shoe dnlre sl
() dolee wlal iz 0 5l 050 (6,885 Colun 0l b ()0 B0 0) JLSe jo iz o dlasg o ddhio o
el i 2 2 5 ool (5 e 5 U e5ee) 5 B L il D 5 55 3,50 555 Solus E 51 19 o 0 apalons
plxil gl JB slad jne YO cuils glohs o Slismed o) YO cuill slolas o L5 0 sbhasls a5
dsle C 30 S5 (6585 Coluwe o LS S Coluw G 1 o LS50 (6,655 olasd andl alils (ol Slles

(V) 0 anle (L350 0 Slas g LS 0 C3 50 (6,95 dlaws wlwl p Jgame (6,55 0, Slas 0
(3):E=(Dx0.75) x (D + 2.5)
L pds Gygo SIS yge;l el p oSl duslie g 0l plosl MSTAT-C 13800 5 L aosls (5olSTg «yLL o

P o)lgen Cubs adlate lis o (o 5 g cudls Lauli8l s ) IVAY LAY L sl Ls 0 2l e g ylad gl )
sl s ol s g gl o2 G o8 Cosl 00l IS 5 alagiesh () saz) og slaulesS dilaie (Lo
Slauless dalaie 4 Gl (5 i S L5 5l cls GlaSls adhais ( IS jeb 4 (VF) 5510 042y (S onlil
b 5o (V) S5 ce gyl gl om Gl Bl g (LS00 Fie 5 s GoyeS cams S Sk Ges g Seol o555
5 Al Guls g a4l adhie (L0 0 ZU s> ply VIV 5l Gis cls ddlate L5 0 ZU e Lawgie VYAY
5 Jlo e 513 e o5 s o 5 e sl 5o 4555 & s (SlalsS Sl Jlo cun (b Saisey
SIS (gl e gl (e g0 HLE 0 o olesl Sl Jle dw 50 SWisn g b il a5 aes o olis e
sl ls b 30 z,0 4 g 0g St Ginlesl Jgl ol 10 o0 4 Cad alagS 5 cabs LS o elas | S
51 Y0 o adlate LS50 50 o)lgen iulesl 0,90 Jab ;0 Saign g b 4 lae 5 g zb s Lol ol 548 sinlesl
95 2 53 L35 miriew 4l (59, 1L ()L (L2502l e (5 pob 4 () Jgu2) 09 wbagS ddlate (LS )0
oS b a5 (V) 9 JSzsS ghusile 38 ailate ;5 glogyfw JShgw wb 59 p8) (wed 4 o adhais
Ul o> a5 W0, (5,158 LRamsh nl oyls Sleen (V) )L Sen 4 Caruso iagy alex 5l S0 sloingy
a5k ol o ySles ol (hlis ;5 5 28,5 118 09,8 ieS 5o Blie 4l V) (e 51 C-85 4l (g9, Lmtlly Jis
AOY) 09 YL Ko slaasl 51 g)lo e
o550 sl €85 g il 59 15T 53l (K6 (1550 sl (lien pol gy )0 95800 wgmine o] sl
590 dile Jae acluwli Jolge 3929 b e iulol Jlo Ve Sae b sy 5l S e g o a0 Ve G g0 e

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 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.1.6.4 ]

gy slo s » C35 miptew 4l /*’[’

T 9 shog e g ohag 4 gy laaS 90 a5 wilosls plis sawie slataghy Wy o Sl plady s
O & X skt l 1o 3 ol by 5| ol sladonts 45 )5 g3 Lo Loy L5 & Conns C-35

B0 (L2) alasS o (L1) cudo )0 C-35 i iy (59, 9L sl (56 Lo sy sl Sy &0 ) Joo
AYYAY Gla Lo jo olaisle
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.
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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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