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ABSTRACT

In this study, the effects of six citrus rootstocks: Swingle citromelo; Troyer citrange; Carizo citrange, C-35 citrange;
Smooth flat sevill and Gou tou) on reproductive reactions of Miyagawa Satsuma mandarin was investigated during 5
years (2013-2017). Experiment was done in randomized complete block design with 96 trees. Results showed that
trees on Swingle citromelo at the beginning of fruiting phase (2013 and 2014) was more productive (58 and 48
kg/tree respectively) than other rootstocks and they had the most annual mean yield (52 kg/tree), cumulative yield
during 5 years (261 kg/tree) and minimum alternate bearing index (22.1%), statistically. Also, cold tolerance in this
rootstock was more than others due to maintaining the flower and fruit and high final yield in the year after the frost
(2014). Annual mean yield and cumulative yield during five years on Citranges (Troyer, Carizo and C-35) and
Smooth flat sevill was statistically similar. But, the highest yield efficiency was obtained on C-35 (6.72 kg/m®). Fruits
on Swingle citromelo, were more spherical (length/width: 0.953) and juicy (46.22%), on Carizo were more oblate
(length/width: 0.939) and thinned peel (2.21 mm) and on C-35 were heavier (150.2 g) and more premature (harvest
index: 11.21) than fruits on other rootstocks. Gou tou significantly increased the thickness of the peel (2.83 mm),
reduced fruit juice (41.65%) and extended fruit ripening time (harvest index: 8.52). Also, trees on Gou tou had the
highest alternate bearing index (42.4%) during five years.
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Table 1. Analysis of variance of yield parameters in Miyagawa Satsuma mandarin on 6 rootstocks during 5 years
(2013-2017)

Source df Yield Yield efficiency df Alternate bearing index df Cumulative yield
Year 4 29107 21877 3 0.074"™ - -
Error 75 0.135 0.188 60 0.250 - -
Rootstock 5  1543™ 1.246™ 5 1.298™ 5 22838.773"™
Year x Rootstock 20 0.306™ 0.180" 15 0.509™ - -
Error 375 0.076 0.099 300 0.240 75 2374.302
CV% 18 24.19 22.57 22.77

Sylel a3l ls e e g as,3 B 5 ) o) Jlaiml mhaw 10 lo Jixe oS 5 4 NS g
ek ek  ns: Significantly differences at 0.001%, 1%, 5% of probability levels and non-significant differences, respectively.

I e sl (S0 8 8hoe sla iy Jlo 5 by 31.Y ooz
Table 2. Effect of rootstock and year on yield parameters of Miyagawa Satsuma mandarin

Yield Yield efficiency Alternate bearing Cumulative yield
Treatment (kgltree) (kg/m®) index (%) (kg)
Swingle citromelo 52.24a 5.32 bc 22.1d 261.2a
% Troyer citrange 4543 Db 5.47b 32.6 bc 227.1ab
2 Carizo citrange 4471 b 5.44b 28.2 cd 2236b
‘g’ C-35 citrange 41.79b 6.72a 28.7cd 208.9 b
o Smooth flat sevill 43420 4.09d 37.6ab 217.1b
Gou tou 29.23¢ 421cd 424a 146.1c
2013 36.03d 6.58 a -
. 2014 25.71e 3.70¢ 2397'963: -
g 2015 42.28 ¢ 5.15b 31 6 ab -
2016 57.92a 7.48 a 28’ 6b -
2017 52.08 b 3.13c ' -

)l oy O Jlakzl gmlaws 10 (6)l0 sire gkl BB oS e By S JBlo b olael (gt 0 00 %
* In each column, numbers with at least one similar letter didn’t have any significant different at 5% level.
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Figure 3. Yield efficiency in Miyagawa Satsuma mandarin trees on different rootstocks (2013-2017)
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Table 3. Analysis of variance of some fruit characteristics of Miyagawa Satsuma mandarin on 6 different rootstocks
during 4 years (2013-2016)

Fruit Length/ Peel - Peel Harvest Juice

Source df weight width diameter df Sphericity  df weight index percent

Year 3 11827.8"  1.067 5.247 1 0.014™ 3 10383° 2857 14697
Error 60 1296.5 0.002 0.63 30 0.000 12 207.8 4.4 7.3
Rootstock 5 1274.1™ 0.002"™ 2.93™ 5 0.001" 5 261.5™ 15.6™ 41.0™
Year x Rootstock 15 22.59.3 0.002"™ 0.28™ 5 0.000™ 15 209.1" 2.7 10.7
Error 300 1268.4 0.003 0.50 150 0.000 60 190.0 4.4 10.1
CV% 19.9 5.5 18.3 2.0 18.5 19.4 7.2

&olel a5l s sire yaf 5 au0,0 B g ) e/ o) Jlakol gl jo ls e i 4 NS g
ek Ak % ns: Significantly differences at 0.001%, 1%, 5% of probability levels and non-significant differences, respectively.
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Table 4. Effect of year and rootstock on some fruit characteristics of Miyagawa Satsuma
Treatment Code Fruit weight Length/eidth  Sphericity Peel weight  Peel diameter I-!arvest Juice

(9) (9) (mm) index percent

Swingle citromelo R1 138.7 0.916 0.953a 61.92 2.39 bc 9.7labc 46.22a

X%  Troyer citrange R2 141.9 0.909 0.942 cd 65.77 2.44 be 10.65ab 43.48 bc
£ Carizo citrange R3 138.1 0.906 0.939d 63.36 221c 9.62abc 45.05ab
g C-35citrange R4 150.2 0.921 0.950 ab 69.93 249b 1121a 44.49ab
@  Smooth flat sevill R5 144.8 0.915 0.945 be 70.23 2.65ab 9.10bc 43.13bc
Gou tou R6 143.3 0.915 0.947 be 71.71 2.83a 8.52 ¢ 41.65c¢c
2013 Y1 1335¢ 0.780 ¢ - 59.34 b 2.24b 9.94b 46.16a

§ 2014 Y2 1452 b 0.878 b - 7345a 2.66 a 740c 41.91b
> 2015 Y3 1576 a 1.00a 0.955a 71.65a 2.73a 7.24c 41.81b
2016 Y4 135.2 be 0.995 a 0.937 b 64.17 ab 2.38b 1463a 46.13a

Q5505 0,0 O Jleiml hans 50 (g ls e (5Ll WS oS piie By G JBlax b olael ¢y o 0 %
* In each column, numbers with at least one similar letter didn’t have any significant different at 5% level.
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Table 5. Interaction of rootstock and year on some fruit characteristics of Miyagawa Satsuma mandarin

Code Frmt(\é\gelght Lvevr:gm/ Sphericity Peel (\év)e ight Peel(ﬂamr;eter Harvest index Juice percent
Y1R1 127.08 ef 0.785¢ - 53.03¢c 1.98¢g 11.00 cd 49.84a
Y1R2 134.85 c-f 0.764 c - 61.24 a-c 2.09 fg 10.84 cd 44.34 b-g
Y1R3 131.88 c-f 0.778 ¢ - 55.38 ¢ 1909 9.57 c-e 48.32 a-c
Y1R4 128.16 d-f 0.799 ¢ - 53.87¢ 2.23d-g 11.06 cd 46.95 a-d
Y1R5 136.50 c-f 0.768 ¢ - 59.20 be 241b-g 9.28 de 45.99 a-f
Y1R6 142.33 b-f 0.788 ¢ - 73.33a-c 2.82 a-d 7.86 de 4152 eg
Y2R1 118.35f 0.884 b - 54.95c¢ 2.67 a-f 7.61 de 45.72 a-f
Y2R2 142.94 b-f 0.858 b - 72.19a-c 2.57 a-f 8.59 de 41.19 fg
Y2R3 135.23 c-f 0.856 b - 67.58 a-c 2.36 b-g 6.31e 43.37 b-g
§ Y2R4 161.87 a-c 0.884b - 83.73a 2.65a-f 8.36 de 41.341g
47 Y2R5 157.96 a-d 0.899 b - 82.28 ab 2.83ad 6.36e 40.89 fg
3 Y2R6 154.69 a-e 0.887 b - 79.98 ab 2.89 a-c 7.14e 38.93¢g
’f Y3R1 177.56 a 1.005a 0.964 a 80.66 ab 2.67 a-f 7.31e 40.84 fg
o Y3R2 150.31 a-e 1.001a 0.951 cd 64.95 a-c 2.62 a-f 7.66 de 43.04 c-g
S Y3R3 153.81 a-e 1.007 a 0.945d 68.28 a-c 2.38b-g 7.81de 41.211fg
Y3R4 169.50 ab 1.004 a 0.954 be 76.15 a-c 2.73a-e 8.22 de 42.90 d-g
Y3R5 153.25 a-e 0.991a 0.955 be 72.43 a-Cc 304a 6.27e 42.06 d-g
Y3R6 141.00 b-f 0.999 a 0.959 ab 67.42 a-c 2.93ab 6.16 € 40.84 fg
Y4R1 131.69 c-f 0.992 a 0.943 d 59.03 be 2.24d-g 12.92 be 48.48 ab
Y4R2 139.56 c-f 1.010a 0.933 e 64.70 a-c 247 a-g 15.52 ab 45.36 a-f
Y4R3 131.50 c-f 0.982a 0.933e¢ 62.20 a-c 22leg 14.78 ab 47.29 a-d
Y4R4 141.38 b-f 0.998 a 0.945d 65.97 a-c 2.35b-g 17.19a 46.76 a-e
Y4R5 131.63 c-f 1.000 a 0.936 e 67.02 a-c 2.31cg 14.50 ab 43.59 b-g
Y4R6 135.19 c-f 0.988 a 0.934 ¢ 66.13 a-c 2.68 a-f 12.91 bc 45.32 a-f

sevill; R6: Gou tou)
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*In each column, numbers with at least one similar letter didn’t have any significant different at 5% level.
(Y1: 2013; Y2: 2014; Y3: 2015; Y4: 2016; R1: Swingle citromelo; R2: Troyer citrange; R3: Carizo citrange; R4: C-35 citrange; R5: Smooth flat
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