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Effects of Rootstocks on Fruit Quality of ‘Jincheng’ Sweet Orange

CHUN Chang-pin', PENG Liang-zhi"", LEI Ting'?, TANG Hai-tao>, CAO Li', JIANG Cai-lun', and
LING Li-1i'

(Citrus Research Institute, Chinese Academy of Agricultural Sciences/National Engineering Research Center for Citrus,
Chongqing 400712, China; *Center of Chongqing Citrus Engineering and Technology, Chongqing 404303, China)

Abstract: The effects of rootstocks on fruit quality of ‘Jincheng’ sweet orange (Citrus sinensis
Osbeck. ‘Tougshui 72-1 Jincheng’ ) on Rangpurlime, Volkamer lemon, Sunchusha mandarin, Sour orange
smooth flat seville, Cleopatra mandarin, Goutou sour orange, C-35 citrange, Carrizo citrange, Pomeroy
trifoliate orange , Rubidoux trifoliate orange and Rich 16-6 trifoliate orange were investigated
consecutively from 2006 to 2008. The results showed that different rootstocks had different effects on both
fruit color and internal quality. Fruits on trees grafted on Carrizo citrange possessed the best peel
brightness, the highest yellow color intensity, the largest fruit and the thinnest peel. Fruits on Rubidoux
trifoliate orange rootstock showed the best red color intensity, the highest total soluble solids (TSS) /
titratable acid ( TA) ratio and the thickest peel. Trees on Volkamer lemon rootstock produced fruits with the
roughest peel surface, the least peel yellow color intensity, the smallest central axis, and the lowest fruit
weight and edible rate. Fruits on rootstock of C-35 citrange had the largest central axis and the lowest

vitamin C content. Fruits on rootstock of Smooth flat seville sour orange were the highest in edible rate and
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the lowest in red color intensity. Fruits from the trees on Rich 16-6 trifoliate orange had the highest TSS
content. Fruits from trees on Sunchusha mandarin had the highest TA content, the highest vitamin C
content and the lowest TSS/TA ratio. Fruits with the lowest TSS and TA content were from the trees on
Goutou sour orange. Judged by overall performance, the best rootstocks for ‘Jincheng’ sweet orange are
Sunchusha mandarin, Carrizo citrange, and C-35 citrange whereas poorest ones are Rangpurlime and
Volkamer lemon.

Key words: citrus; rootstock; sweet orange; fruit; quality

Hi¥& (Citrus sinensis Osbeck.) sEREREEEr, B n] g TR 00 REE SR (RYTAERT R,
1993),  H Hif =W 2 D AT AR In T rp 24 i A 90% LA E ok B

AR A AR S it ORI ™ A7 W35 560 (James & Kenneth, 1996: Heinz & Fred, 1988:
Georgiou, 2002; Smith et al., 2004; Alietal., 2005; Garcia-Sanchez et al., 2006). T4k, —k
JE DX M AR A AR 32 200 [ A5 | g — S R, WkREE (C. sinensis Osb. x P. trifoliate Raf.). 35 (C.
limonia Osb.) FA (C. reticulate Blanco) 55, {HA JCIX LRk AT 4B S S IR b 055 M) i T 42 2 DL

AT A DL P 0ok el v A AT A ELME AR 2 w108 37 SR B B AEDR 1 BT 11 i A ) 4 48 g ik
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1.1 #R, AR EMALE

YT 2006—2008 A 871 H DR i A B3 v A o R — 0 g 1A A 1] A EL ARG 2 w0 3 v e SR il
17, WER 430 m, HENBRTES M L, pH 8.52, % Ca0 5.81%, fHLIK 0.92%, Hlifif% 47.0 mg - kg™,
172 6.5 mg - kg, ATRE 253.3 mg - ke

11 PG AR IR 1, 2R HIK 72-1 B3k (Citrus sinensis Osbeck. ‘Tongshui 72-1 Jincheng’ ).
BN [] 1999 4F 3 H, XEGH 2000 4F 8 HEM, #MATEE 3.33 m x 5m, 2003 FEFFARER.
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Table 1 The effects of eleven citrus rootstocks on fruit color of ‘Jincheng’ sweet orange

fii &R Rootstock AL Aa Ab Aa/Ab
22 Rangpurlime (C. limonia Osb.) 22231 £2.21de 28.55 + 2.75abc 44.65+3.32cde  0.64+0.08ab
KRR Volkamer lemon (C. volkameriana Pasq.) -23.01+£1.91e 28.14+2.53abcd  42.83 +£3.67¢ 0.66 = 0.07ab
PNEYPHE Sunchusha mandarin (C. reticulata Blanco.) -20.44 £ 1.99ab 27.32 + 4.02cde 4727 £2.75ab 0.58+0.11c
J6H#RFE Sour orange smooth flat Seville (C. aurantium L.) 21.14+ 1.75bed ~ 26.37 +2.02¢ 45.07+2.5lcd 059 +0.05¢
ENEfRHE Cleopatra mandarin (C. reticulate Blanco.) -20.74 £ 1.90abc ~ 26.76 £ 1.74de 46.60 +3.49abc  0.58 = 0.06¢
¥)3H Goutou sour orange (C. aurantium L.) -20.22 £2.41ab 27.37 £ 2.38cde 47.52 + 3.48ab 0.58 £ 0.08¢
M Pomeroy trifoliate orange (P, trifoliate Raf.) -21.99 + 1.50de 29.01 +2.38ab 45.56 + 3.34bc 0.64 + 0.05ab
B LLAR Rubidoux trifoliate orange (P, trifoliate Raf.) -22.18 £ 1.78de 29.38+191a 44.26 + 3.35de 0.67 +0.07a
B Rich 16-6 trifoliate orange (P, trifoliate Raf.) -21.68 +£2.26¢d 28.54 + 1.62abc 46.28 £3.76abc  0.62 + 0.06bc
C35 B C-35 citrange (C. sinensis Osb.x P. trifoliate Raf.) -20.10 + 1.09a 27.52 £ 1.90bed 47.84 £ 1.83a 0.58 £ 0.05¢
RHEAERRE Carrizo citrange (C.sinensis Osb.x Ptrifoliate Raf)  -19.88 +2.32a 27.92+£2.6labcd  47.93 +3.43a 0.59 + 0.08¢

e FVIARFREE R B (P<0.05), T,
Note: The same small letters in the same column mean no significant difference at 0.05 level, the same below.
AN AS R R T R E M (R 2) , AFERAS KRBT BE 520, LA R AR )
R (5.09mm) , REEBENRAK & (431 mm) .

F2 11 HEEAMBERLIMERREM

Table2 The effects of eleven citrus rootstock on fruit external quality of ‘Jincheng’ sweet orange

N RILHEH ) A %

fiiAR AT g B iiit/g %5 /mm b AR/ mm

Fruit shape Edible
Rootstock Fruit weight Rind weight ~ Rind thickness Central axis

index rate
23k Rangpurlime (C. limonia Osb.) 159.55+14.69a  43.44+522a 4.60+0.05abed 1.00+0.02a 9.79 + 0.15ab 73 + 2ab
KRR Volkamer lemon (C. volkameriana Pasq.) 158.74 +12.18a  44.32+542a 4.51+£0.49bcd  0.99 +0.02a 8.96 + 0.91b 72 +3b
PNEV G Sunchusha mandarin (C. reticulata Blanco.) 166.90 £ 13.34a  44.56+4.16a 5.05+0.43ab 0.95 +0.02b 9.57 £ 0.69ab 73 + 3ab
IR Sour orange smooth flat Seville (C. aurantium L.) 165.02+£851a  41.90+3.15a 4.48+0.32cd 0.98+0.01a 9.70 £0.49ab  75+2a
E A% Cleopatra mandarin (C. reticulate Blanco.) 162.00 + 13.64a  43.22+4.36a 4.69+0.45abcd 1.00+0.01a 9.59 + 1.00ab 73 + 2ab
#3:4# Goutou sour orange (C. aurantium L.) 161.08 + 10.50a 44.15+4.75a 4.98 +0.07abc 0.98+0.01a 9.94 + 0.59ab 73 +ab
B IEM Pomeroy trifoliate orange (P, trifoliate Raf.) 164.24 +12.55a 45.19£5.12a  5.06 + 0.52ab 1.00+0.01a 9.13+0.51b 72 +2b
#% LA Rubidoux trifoliate orange (P trifoliate Raf.) 167.16 £24.27a  46.13+9.10a 5.09 +0.29a 0.98 £0.02a 9.18 £ 0.25ab 73 + 3ab
HLZTHL Rich 16-6 trifoliate orange (P, trifoliate Raf.) 156.84 £ 11.22a  41.83+£3.73a 4.36+0.28d 1.00 £ 0.02a 9.54 £ 0.67ab 73 + 2ab
C-35 B C-35 citrange (C sinensis Osb.x Ptrifoliate Raf.) 161.97 +£7.73a 43.72+4.65a 4.70+0.11abcd 0.98+0.0la 10.25+0.79a 73 £ 2ab
FHEAHWE Carrizo citrange (C. sinensis Osb.x P, trifoliate Raf.) ~ 170.70 = 7.99a 46.65+4.95a 4.31+0.17d 0.99 +0.02a 9.92 +0.53ab 73 +2ab
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iz H] SPSS #AFXT AL Aa. Ab. FR R R R LR BB POoRERN, T
TR, AETEETEY) . P E R iR C FIREIRRLL 13 AN S0 BRAREEAT F i HRYE
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Table 3 The effects of eleven citrus rootstocks on fruit internal quality of ‘Jincheng’ sweet orange
ik . s Y wn
Rootstock % TSS TA (‘mg i " rssa A
Vitamin C Scores
223k Rangpurlime (C. limonia Osb.) 8.86+0.39fg  1.12+0.06ef 0.49+0.04bcd  7.89+£0.59cd  -1.05
KR KU Volkamer lemon (C. volkameriana Pasq.) 921+0.38ef  120+0.08bcde  0.51+0.03abc  7.73+0.50cd  -1.40
FMEVP G Sunchusha mandarin (C. reticulata Blanco.) 1026 £0.35bc  1.37+0.12a 0.52+0.02a 7.53£0.67d 1.21
Y6z PE Sour orange smooth flat Seville (C. aurantiumL.)  10.51 £ 0.46ab 1.22 +0.15bcd 0.50 + 0.03abc 8.71 £ 0.86a 0.37
EE#24% Cleopatra mandarin (C. reticulate Blanco.) 9.50 + 0.52de 1.11 +0.08f 0.47 +0.03de 8.61 + 0.66a -0.08
¥ #& Goutou sour orange (C. aurantium L.) 8.49+0.28g 1.00 +0.07g 0.47 £ 0.04de 8.50+0.73a 0.01
B F AR Pomeroy trifoliate orange (P trifoliate Raf.) 10.39£0.37abc  1.21 +0.09bcd 0.49 £0.04abcd  8.63 +0.54a -0.27
#% LEA Rubidoux trifoliate orange (P, trifoliate Raf.) 10.06 £0.24cd  1.16 = 0.07def 0.48 £0.03cd 8.73 £0.55a -0.21
'E#7A Rich 16-6 trifoliate orange (P, trifoliate Raf.) 10.71 £ 0.36a 1.27+0.07b 0.51 + 0.04ab 8.45+0.63ab -0.38
C-35 Bf C-35 citrange (C. sinensis Osb.x P, trifoliate Raf.) ~ 9.38 + 0.45¢ 1.18 £ 0.05cdef  0.45+0.02¢ 7.96 +0.40bcd  0.61
RHLGERRE Carrizo citrange (C. sinensis Osb. x P 984+059d  120+009cde 048+003cde  827+096abe  1.20

trifoliate Raf.)
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3.2 FREMAARINERERSEAERRAFIE

FHAR F S i R BOR AR R OBl KRR EESS) RREY], WHMEA G % VI
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EMH T USSR RS AT AR 45 IR, e NS R Er, RS RS T PR KB e
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