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Investigating vegetative growth, yield and harvest time of Fukumoto
orange (Citrus sinensis cv. Fukumoto) on some citrus rootstocks
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Table 2. Some vegetative characteristics of Fukumoto orange on different rootstock, 2015-2020.
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Rootstock Scion Morphologic Height Canopy Canopy
perimeter  perimeter al (cm) diameter volume
(cm) (cm) compatibility (cm) (m®)
2015 (A1) 17.19 ¢ 13.33 ¢ 0.774 152.8° - =
2016 (A2) 20.90 ¢ 15.51°¢ 0.740 2 177.22 139.4 ¢ 1.84¢
3§ 2017(A3)  2381° 1697¢  0.715%¢ 176.4%  152.5% 2.20 %
= 2018 (A4) 27.25° 19.08 ° 0.705 b 173.1%  163.3% 2.49
2019 (A5) 29.06° 20.28 2 0.702 b 17422  1672% 2.62%
2020 (A6) 33.94% 22.172 0.662 ¢ 175.6 2 17222 2.80°
% Carizo(Bl) 2321°¢ 17.90 0.774 2 174.0 @ 154.52 2362
. 8 .
3 ¢ Swingle(B2) 273807 18.122 0.659 © 17242 160.52 2.38%
g C-35(B3) 25.06° 17.66 0.716° 168.2 2 161.82 2.442
Al Bl 16.91 % 13.259 0.782 2 148.3 ¢ - --
Al B2 18.41 % 13.519 073329 160.0%° - =
Al B3 16.27% 13.23 9 0.805 2 150.0 ¢ - =
A2 Bl 19.59 ik 15.46 %4 0.783 2 180.0 @ 128.3 ¢ 1.58¢
A2 B2 22.83 & 15514 0.677%f 180.0%  140.0° 1.88 ¢
, A2B3 20.28 1K 1555 0760%¢  171.7*°  150.0° 2.08 ¢
g A3BI h-j b-d ab a b b
L f 22.00 16.92 0.768 182.5 150.0 221
o
LS A3IB2 259240 17.08%4 06577 1767 1500° 2.09 %
2 .
o A3B3 23505 1692%9  0720%¢  1700%°¢  1575° 2.30°
O
~  A4BI 24920 19332¢ (7782 17832 16002 2518
A4 B2 29.75 % 1933%¢  0650%T  1700*¢ 16502 2438
A4 B3 27.089F 18582 0687 17082 16502 2.54 2
A5 Bl 26339¢ 025 0.772 2 17832  163.3% 2.64 2
A5 B2 32.08 b 20.58 2 0.6409f 17258 752 2.682
A5 B3 28.75%¢  20.002 0.695°F  1717%° 16582 2.558b
A6 BI 29.50 22.17°2 0.758 &°¢ 176.7 % 170.8 2872
A6 B2 37.83 2 22672 0.600 f 175.0%¢  175.02 2.802
A6 B3 34,50 2 21.672 0627  175.0*°  170.8% 2722
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Fig. 1. Fukumoto trees on three different rootstocks, mid-november 2019.
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Fig. 2. Decline of one of ukoto orange trees on C-35 citrange orange.
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Table 3. Some quantitative and qualitative traits of Fukumoto orange at harvest time in 2018-2020.

Cwoles ) ol olge LB sl ol
o922 (339 gy o)las
gy gy Jolme gl s cliloy
Fruit Peel Peel Juice Peel TSS TA TSS/TA
weight  thickness (%) (%) color (%) (%)
(2) (mm)

_ 2018(AL) 238 401°  500% 41.0° 292 1157 094° 125°

3 ;‘3’ 2019 (A2) 2642 4987 4967 4027 2922 11.0% 124* 91"
2020 (A3) 2852 3.16°  453% 382% 200° 11.1* 0.88% 131

« Carizo(Bl) 262" 403% 4947 417% 23" 112% 092° 129a

= % Swingle(B2)  273% 4.12% 483% 39.1% 325% 11.0% 1.04% 109D
g C35(B3) 262° 400" 473% 385% 200° 11.5% 110* 109b
Al Bl 2075 4047 4857 4267 275% 1182 0909 134P

. Al B2 252 4177 5077 405% 425% 108° 090°9 120"

S AlB3 244%  384% 5087 3987 275%® 121% 1.02% 120°

3 % A2 BI 2852 501% 541% 424% 225 109% 1.14%°¢ 96
x & A2B2 2778 5022 4897 40.6% 325% 115%° 1262 924
¥ L A2B3 262 % 491%  458% 374* 200° 108° 131* 869
S A3BI 285% 305" 456% 4017 200° 11.1% o072¢ 157°
A3 B2 2902 3.18° 4537 3637 200° 10.7¢ 096 11.5°

A3 B3 2802 326° 4547 3827 200 11.6%*° 096%4 122°
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+ Means with the same letters are not significantly different according to Duncan test at 5% level of probability.
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Fig. 3. Fukumoto orange on Carrizo citrange rootstock, mid-October 2018
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Fig. 4. Fukumoto orange on Carrizo citrange, Swingle citrumelo and C-35 citrange rootstock, 2018.22.11
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Table 4. Changes in some quantitative and qualitative characteristics of Fukumoto orange fruit in four stages of
fruit harvesting in 2018

.>|9.o
09 o 2 o las ] J) o N I.. u“-"
Jslza
Fruit Peel Peel  Juice Peel Peel TSS TA TSS/TA
weight  thickness (%) (%)  texture color (%) (%)

(2) (mm)

2018.10.5(A1) 235P 3922 665 266° 267 5252 988" 1512 6.67°¢

a

5 § 2018.11.1(A2) 238>  4.01% 5(;.0 410 1.75% 2.92° 11.04®  124° 9.12°
—'; % 5?18-11-15(1% 267% 398" 468 433° 1.50° 125¢ 1137%  1.15° 9.99°
= 2?18.12.15(A 267%  3.73° 43C.3 445% 1.42% 1.00° 11.67*  090° 13.45°
Carizo (BI)  236°  3.60° 492 408" 150" 244% 11047 118" 10.15 2
-
2 é Swingle (B2)  242° 3,932 LYl b 1947 275% 11.12°  122° 9.532
2 35 (B3) 278%  421° 523-9 377° 206% 263% 1081 1.192 9.74 %
AlBI 232%¢ 3689 L6 o83 d 2002 5002 1013 1642 6.28
Al B2 188°  3.59% 694 23.6° 3.00% 550° 10.13%  1.50% 679"
Al B3 285°  448° 617 269 d 300% 525% 938° 140  695°f
A2 BI 217% 4,04 485 426" 150 b 275109 b p14be 9574
¢
E A2 B2 253% 497 ST be 200 525 s b 126bd  gppde
::3 E A2 B3 2443¢ 384 52.8 39.8° 1.75° 2.b75 1082 131%¢  gsgdf
2 X
3 g A3 Bl 244%¢  301° 46 4467 125 ® 1.00° 113%® 1.14%° 995
E % A3 B2 267% 438 490 428%¢ 150 b 125¢ 114 114% q011%
= A3B3 291% 4567 406_;37 42.8¢ 175° 150° 114%® 1.16%°° 991
A4 BI 249 3,66 410 464" 125 b 1.00° 119  081° 14.823
A4 B2 2613 358 43;7 454%  125% 100° 114%®  096°°  11.99%
A4 B3 291 3.96% 463 416" 175 b 1.00° 117 092% 135
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Table 5. Yield and yield efficiency of Fukumoto orange on three different rootstocks in 2017-2020.

5 Shos e oSlee 5 o slad e e sla (5 e o Shee
Yield Volume Yield Theoretical ~ Theoretical  Theoretical
(ton/ha) (m?) efficiency space number of tree yield
(kg/m?) (m?/tree) (ha) (ton/ha)
2017 (A1) 7.40°¢ 2.20° 5.65° 4.64%° 2160 ° 24.0°
3 5 2018 (A2) 9.94° 249 6.50° 5.10% 1960 @ 2932
e 2019 (A3) 9.74°% 262 6.07 % 5.27% 1900 b 27.8%
2020 (A4) 10.74 2 2.80° 5.89 2 5492 1800 © 29.0°
¥ Carizo(B) 874 b 2.562 5500 4752 21002 27.6°
3 2 Swingle(B2) 887" 2.50% 547" 4982 20102 26.8°
2 35(B3) 10.74% 2532 7.11°% 5.04 2 1980 ° 32,02
Al BI 5.60 ¢ 2.21° 3.90°¢ 453°¢ 22102 18.6°
Al B2 7.14°¢ 2.09° 5.62%° 453°¢ 2210° 23.6%¢
Al B3 9.60° 2.31° 7422 4.85"%° 2060 *° 29,72
» A2 BI 874% 251 5.78 ¢ 4.97"% 20102 26.3°
g A2 B2 10672 2432 6.60 2° 516 1940 e 31.02
= ‘§ A2 B3 10473 254 7.12°2 5172 1930 b® 30.3
—3?, % A3 Bl 847% 2642 571 5.12% 1950 ¢ 24.8°
§ A3 B2 9.94° 2682 5.48 b 5482 1830 ¢4 273°
A3 B3 10.87% 2542 7.03 2 521 1920 b® 31.32
A4 Bl 1221% 2872 6.62 % 5.46%° 1830 4 33.5%
A4 B2 7.87%  280% 4.19°¢ 5582 1790 ¢ 7.1 15
A4 B3 12.14% 2732 6.86 2 5422 1850 <d 33,72
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Investigating vegetative growth, yield and harvest time of Fukumoto
orange (Citrus sinensis cv. Fukumoto) on some citrus rootstocks
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Effect of three citrus rootstocks (Carrizo citrange, Swingle citrumelo and C-35 citrange) on
vegetative growth, quantitative and qualitative yield, and harvest time of Fukumoto navel
orange was investigated during seven years in the north of Iran. The trees grafted onto on all
rootstocks had a small volume (average volume in the last year was 5.5 m?). The bark of
rootstock and scion of some trees on the C-35 citrange rootstock, from the fifth year gradually
showed signs of blistering and from the sixth year, leaves of two of them turned yellow and
fell, and one of them died by the end of experiment. Carrizo citrange rootstock showed the
highest morphological compatibility with the Fukumoto variety (0.77) and the trees on it
althought a small volume (4.75 m?) did not show any signs of decline. The average size of the
fruit in consecutive years was 250 g, the average peel thickness was 4 mm, the peel weight was
50% and the fruit juice was 40% compared to the fruit weight. The fruit harvest index reached
the standard level (seven) in the third week of October every year. Therefore, currently,
Fukumoto is the earliest navel orange variety in Iran, and it is harvestable about a month before
Thomson navel orange.

Keywords: Citrange, Citrumelo, Incompatibility, Intensive planting, Tree volume.
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