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Fig. 1 Appearance difference of ‘Zaohong’ navel orange under different stock combinations
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Table 1 Tree growth and fruit number of ‘Zaohong’ navel orange under different rootstock combinations

Rk W /m e /m 4l /em 4556t/ Fruit number
Rootstock Height Crown diameter Trunk thickness 2021 4E 2022 4F
Pt 1.394-0.16¢ 1.30=£0.20¢ 5.61+£1.67b 26+18b 40+-28a
B4 Pt+Re 1.8340.07b 1.9640.14b 8.92+1.96ab 6347b 57+15a
214 Rt 2.9240.12a 2.7540.08a 13.441.75a 200+ 35a 81410a

e AR R 30 4R AR . RIRI/ING S8 R R R b B ) 22 5 5 3% (P<<0.05) , Rl . Note: Measured trees are 30 year old trees. Differ-

ent lowercase letters indicate significant difference in different treatment (P<Z0.05) , the same as below.
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Table 2 Occurrence of branches of ‘Zaohong’ navel orange under different rootstock combinations

FAH Spring shoot H R Summer shoot B Autumn shoot

RN
;I“e{f:r Rof)'zick K /em HLEE /mm K /em HLEE/mm K /em HLUE/mm
Length Thickness Length Thickness Length Thickness
Pt 12.14+2.34b 1.440.27b - - - -
20214F  B+Z04% Ptt-Re 17.62£3.92a 2.1£0.58b - - 26.4144.08 1.840.31
ZIAG Rt 22.07+6.4a 3.0£0.27a 34.6946.27  2.740.05 30.1249.23 2.0£0.63
Pt 9.91+2.02b 3.06+0.22a - 14.1543.64b 2.94-+0.38ab
20224F  B+ZIH% Pt+Re 13.77+3.81a 2.77+0.59a - - 17.16£3.22a 3.39+0.68a
I Rt 15.12+£5.15a 2.46+0.51a 18.53+6.13a 2.89+0.88b

A 304444 . Note: Measured trees are 30 year old trees.
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Table 3 Leaf morphology difference of ‘Zaohong’ navel orange under different stock combinations

fili A I A/ mm® i J 4 /mm K /mm M98 /mm

Rootstock Leaf area Leaf circumference Leaf length Leaf width
Pt 1 836.754741.09b 176.824-19.06b 77.61+8.30b 35.44+5.47b
MU2T4% Pt+Rt 2099.534592.13b 196.854-68.20ab 83.08+10.06b 37.76+£6.34b
2185 Rt 2511.54+497.68a 205.18+27.09a 88.41+£12.71a 42.3546.88a

T M E A4 304F2E M . Note : Measured trees are 30 year old trees.
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Fig. 2 Effect of different rootstock combinations
on fruit color of ‘Zaohong’ navel orange
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Fig. 3 Effect of different rootstock combinations on fruit size of ‘Zaohong’ navel orange
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Fig. 4 Effect of different rootstocks on internal quality of ‘Zaohong’ navel orange
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A+ ¥ 64 K Photosynthetic rate; B: L 5 J# Stomatal conductivity; C: ifg [a] CO, ¥ J# Intercellular CO, concentration; D: % Jf 4 %
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Fig. 5 Effects of different rootstocks combinations on photosynthesis of ‘Zaohong’ navel orange
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A4 i Total chlorophyll content; B: 425 a it Chlorophyll a content; C: 4% % b % 4t Chlorophyll b content. 4541} A 14
H IG5 Measurements were taken on five-year old grafted seedlings.
6 AREBEARN B FrEHFHERESEMNHMN
Fig. 6 Effects of different rootstocks combinations on chlorophyll content of ‘Zaohong’ navel orange
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Fig. 7 Effects of different rootstocks combinations on

carbohydrate in ‘Zaohong’ navel orange
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Effects of two rootstocks on growth and fruit
quality of ‘Zaohong’ navel oranges

LU Yan', WEI Ranran', YE Junli', CHAI Lijun', DENG Xiuxin', LIAO Shengcai*, XIE Zongzhou'

1.National Key Laboratory for Germplasm Innovation & Utilization of Horticultural Crops/
College of Horticulture & Forestry, Huazhong Agricultural University, Wuhan 430070, China;
2.Zigui County Fruit Tea Development Center, Zigui 443699, China

Abstract  ‘Zaohong’navel orange [ Citrus sinensis (1..) Osbeck + C. unshiu Marc. ] is a grafted chi-
maera of ‘Robertson’ navel orange [ C. sinensis (1..) Osbeck | and ‘ Guoqing 1’ satsuma mandarin [ C. un-
shiu Marc. ]. The ‘Zaohong’ navel orange has the peels of a navel orange and the flesh of a tangerine.It has
a good flavor that has made it a favorite in recent years. The effects of different rootstocks on the growth of
tree and fruit quality of ‘Zaohong’ navel orange were evaluated to provide a scientific basis for growers of
‘Zaohong’ navel orange species to select the optimal combinations of rootstock. The ‘Zaohong’ navel or-
ange was used to study the effects of three different combinations of rootstock including C. reticulata Blan-
co cv. Red tangerine (Rt) , Poncirus trifoliata Raf. (Pt) , and originally Poncirus trifoliata and then red
tangerine (Pt+Rt) on the growth and the fruit quality of the oranges. The results showed that there were
differences in photosynthesis and its products, the growth of tree, fruit yield and quality of ‘Zaohong’ na-
vel oranges grafted on different rootstocks.The content of soluble sugar in leaves, the concentration of inter-
cellular CO, and the stomatal conductivity were in the decreasing order of Pt>Pt+Rt>>Rt. The growth of
tree and fruit yield, plant height, crown diameter, shoot length, leaf size and fruit yield were in the de-
creasing order of Rt=>Pt+Rt>>Rt. The fruit quality including the content of soluble solids and total acid in
Pt was higher than that in the other two combinations. There was no significant difference in the solids-acid
ratio of the different combinations of rootstocks. The fruit weight of Rt and Pt+Rt was larger than that of
Pt. The fruit size of Pt was unstable among different years.It is indicated that Rt has stronger growth of
tree, higher yield of fruit and weight of single fruit, with acid fixation ratio not inferior to that of Pt. Rt has
better economic benefits and is suitable for promotion and use in the Three Gorges Reservoir area.

Keywords Citrus; ‘Zaohong’ navel oranges; evaluation of rootstocks; fruit quality; differences in

growth of tree
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