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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
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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.

el al e S¥igey e ol Sl Jls leale g
(o s6lw) (o s6lw) (o 6lw) (o siile) (S yie)
Height Rootstock Scion Affinity Canopy Canopy
(cm) circumference  circumference diameter  volume
(cm) (cm) (cm) (m?)
g L1 199.1a 26.94 a 2450 a 0.917a 247.1a 7.41a
D
< L2 170.1b 21.64b 18.50b 0.835hb 167.0b 3.15b
§ Prob. (5%) 0.00 0.00 0.00 0.00 0.00 0.00
2011 (Y1) 108.3 e 7.80h 6.44 h 0.803 ¢ 114.2 f 0.94¢
2012 (Y2) 149.4 d 13.27¢g 11.84¢g 0.865b 165.5e 2.77d
2013 (Y3) 1747 ¢ 20.15f 1797 f 0.881b 181.6d 3.44d
3 2014 (Y4) 183.8¢ 23.42¢ 2194 ¢ 0.933a 196.6d 4.10d
5 2015 (Y5) 204.4b 26.99d 24.95d 0.923a 2184c 542c¢
> 2016 (Y6) 213.6b 30.86¢ 27.27¢ 0.884 b 2459b 7.14b
2017 (Y7) 216.3ab 33.92b 29.06 b 0.859b 259.1b 8.61a
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
YiLl 130.0 hi 10.88 i 9.44 h 0.873d 148.8 f 157 f
Y1L2 86.56 j 4.72] 3.44j 0.733 ¢ 79.69h 0.32f
Y2L1 178.1 ef 17.56 h 16.69 f 0.953a-c 221.3cd 4.69 cd
Y2L2 120.6i 8.97i 7.00i 0.778 fy 109.7¢g 0.84f
4 Y3l 200.0c-e  23.14fg 22.17¢ 0.962 a 219.4 cd 521 cd
x Y3L2 149.4 gh 17.16 h 13.77¢g 0.801 ef 143.8 f 1.67 f
¥ Y4l 199.4c-e  26.00e 25.66d 0.989a 2319c 5.87 cd
; Y4L2 168.1fg 20.85¢g 18.22f 0.876d 161.3f 2.34 f
£ Y5L1 211.3a-d 28.88d 27.68 cd 0.959 ab 2413c 6.74 bc
S YsL2 197.5de  25.0 ef 22.22¢ 0.888cd  1956e  4.10de
;‘ Y6L1 2156a-d 3285¢c 29.36 bc 0.893b-d 270.6b 8.68Db
= Y6L2 211.6a-d 28.86d 25.18d 0.876d 221.3cd 5.61 cd
s Y7Ll 226.9 ab 36.97 ab 31.16b 0.843d-f 3169a 12.79a
Y7L2 205.6b-d  30.88cd 26.97 cd 0.876d 201.3de 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

o522 (139 o)las 039 Cualses Idsb wlrolge BB ol a3l T
I Cossy P e pglis by C
(Moy3)  Gieho)  op (Goy) (ae)) £ k)
Yooy
039 P5
(ogae
Fruit Juice Peel Peel Fruit TSS TA TSS/ITA Vit.C
weight (%)  weight thickness length (%) (%) (mg/100
(9) (%) (mm) / width gFW)
J L1 1576a 43.67 47.7 2.58 0.96 8.38b 087b 11.26a 60.57b
Re]
S L2 141.2b 42.18 49.5 2.76 0.96 10.38a 1.50a 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 0.88b 9.69a 1.46a 7.05b 62.04b
(Y1)
3 2015 160.1a 41.77b 47.7b 2.74a 1.00a 8.88b 1.40a 6.88b 53.64c
2 (Y2
é 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 1619ab 41.34ab 51.6a 2.65ab 0.88b 9.38bc  1.14b 8.37bc  63.36¢C
: Y1L2 188.2a 39.26b 52.0a 2.35a 0.88b  10.00ab 1.79a 5.74c  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 50.5ab 2.75ab 1.00a 10.63a 1.92a 554c 64.60c
§ Y3L1 141.4b 46.76a 46.5ab 2.35ab 1.00a 8.63c 0.59¢ 17.19a 75.68b
|
x Y3L2 84.8c 46.62a 459ab 2.19b 0.99a 10.50ab 0.80bc 13.23ab 85.36a
(55
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.

ofbes gbpme o Slee ploaily (reioSles aPlh 608 LA 5y olaai (985 3 Slee
PSS (S ) peSkS) eSS (eobosls s @) ol ObSe 50 &)
(e3 o (no o (e (2o (e, (LSe)

Yield Volume Yield Cumulative Alternate Theoretical Theoretical Theoretical
(kgltree) (m?3) efficiency yield bearing space  number of  yield

(kg/m?3) (kgltree)  Index (%) (m?/tree)  tree (ton/ha)
(ha)
J L1 43.71a 9.57a 542b 119.57 a 0.269 b 1121 a 975 b 40.06 a
; L2 27.34b 4.48b 552a 59.85b 0.649 a 6.86 b 1550 a 36.58 b
o
S Prob. 0.00 0.00 ns 0.00 0.00 0.00 0.00 0.00
(@)
4 (5%)
2014 (Y1) 13.09¢c 4.10c 2.56d 13.09e -- 6.74d 1650 a 16.1d
2015 (Y2) 22.38¢c 5.42c 3.88 cd 35.47d 0.432 7.79¢c 1375b 26.3cd
3 2016 (Y3) 57.78 a 7.14b 9.82a 93.25¢ 0.493 9.28b 1152 ¢ 66.4 a
> 2017(Y4) 3588b 86lab 458 ¢ 129.10b 0.463 10.24a  1130cd 34.0¢c
§ 2018 (Y5) 4850a 9.83a 6.52 b 177.6 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 5.87c 4.64 b 25.17 f 8.46¢c 1228d 30.1b
3 Y1L2 1.06 f 2.34d 0.48c 1.06 g -- 501e 2073 a 21c
= Y2L1 34.71cd 6.74 bc 5.42b 59.88 e 0.199b 8.96 ¢ 1157 de 38.2Db
* Y212 10.06 ef 4.10cd 2.33 bc 11.06 fg 0.665 a 6.61d 1593 b 1l44c
% Y3L1 62.25 a 8.68 b 9.10a 122.1c 0.293b 10.68b 984 e 63.3a
s Y3L2 5331ab 561c 10.54 a 64.38 e 0.693a 7.88cd 1320 cd 69.5a
s Y4l 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 0.630 a 6.83 d 1486 bc 309b
;' Y5L1 46.44bc 13.75a 3.48b 218.6a 0.290 b 14.33a 735f 316b
s Y5L2 50.56ab 5.90¢ 9.56 a 136.7 ¢ 0.609 a 7.96cd 1283 cd 66.1a
(<3
> 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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trees on C-35 rootstock in plain (up) and foothills (down) 10 years after

Fig 1. Miyagawa Satsuma mandarin
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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