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Table I The element contents in leaves of Lane Late navel orange with different rootstock combinations
, i/ / [
e A W W% W% BN BN I R . il i/
. . (mg/kg)  (mg/kg)  (mg/kg)
Year  Rootstock N P K Ca Mg Fe Mn N
B Cu 7n
f— 2.68+ 0.14+ 0.88+ 5.95+ 0.14+ 82.31+ 29.31+ 78.74+ 6.51+ 12.82+
o 0.05a 0.02¢ 0.04b 0.19a 0.02b 2.66b 1.21a 6.65a 0.57a 0.81b
F R C 2.79+ 0.14+ 1.17+ 4.64-+ 0.24+ 98.93+ 27.27+ 57.19+ 7.64+ 18.80+
=i 0.03a 0.01c 0.02a 0.15b 0.03a 0.29b 0.08a 4.71b 0.55a 0.71a
2.44+ 0.14+ 0.59+ 5.91+ 0.27+ 89.5-+ 30.49-+ 50.50+ 8.60+ 13.78+
2020 ZIAGHG Rt _ - -
0.00b 0.02¢ 0.03d 0.04a 0.02a 2.56b 7.07a 5.43b 1.63a 0.53b
U+ Rl 2.59+ 0.16+ 0.744 5.78+ 0.21+ 121.64+ 30.81+ 57.07+ 7.01+ 15.16+
Pt+Cj 0.08ab 0.02a 0.01c 0.13a 0.0la 7.54a 0.87a 3.90b 0.97a 1.48b
AR RAR 2] 2.55+ 0.15+ 0.614 5.63+ 0.264 90.55+ 32.89+ 51.64+ 7.69+ 13.34+
Pt+Rt 0.04ab 0.03b 0.03d 0.23a 0.0la 8.22b 0.49a 5.74b 1.23a 0.57b
B Pt 1.994 0.08+ 0.41+ 457+ 0.08+ 75.14+ 19.63+ 40.83+ 3.98+ 8.17+
0.06a 0.00b 0.01b 0.04c 0.00d 0.4d 0.90d 0.89a 0.08¢ 0.10d
ik C 1.954 0.08+ 0.45+ 443+ 0.14+ 85.57+ 30.73=+ 21.71+ 4.82+ 10.93+
) 0.02ab 0.00b 0.0la 0.06d 0.01b 0.73¢ 0.66b 0.34e 0.10a 0.47b
2021 LTS R 1.944 0.08+ 0.37=+ 5.30+ 0.17+ 85.11+ 43.494 30.47+ 4.33+ 9.78+
0.01ab 0.01b 0.01bc 0.02a 0.0la 1.64c 0.19a 0.33¢ 0.05b 0.14¢
ARG 1.86+ 0.09+ 0.364 4114+ 0.13+ 113.61+ 24.55+ 27.76+ 3.84+ 11.95+
Pt+Cj 0.02b 0.00a 0.01¢ 0.02e 0.00¢ 0.81a 0.76¢ 0.26d 0.10¢ 0.10a
B+ L0A% T 1.974 0.09+ 0.38= 476+ 0.14+ 104.49+ 30.95+ 33.29+ 2.99+ 8.60=+
Pt+Rt 0.02a 0.0la 0.01b 0.04b 0.00b 0.65b 0.29b 0.39b 0.08d 0.21d

i Note: Pt: Poncirus trifoliate ; Cj: Citrus junos; Rt: Red tangerine ; Pt+Cj: Poncirus trifoliate+ Citrus junos; Pt+Rt: Poncirus trifoli-
ate+Red tangerine, [FFTARNFE/NG FHRACE2ZE R B3, T, Different lowercase letters in the same column indicate significant difference.

The same as below.
®2 FREMBAASHEBRFEMEERLTERL
Table 2 The growth and development of Lane Late

navel orange trees with different rootstock combinations

g ik Sh/m i /m **:ifn/l o
Year Rootstock Crown width ~ Height shoot length
Uil Pt 2.1340.02¢  2.034-0.04d  26.634-0.28h
F AL Cj 2.44+0.04d 2.64+0.02b  28.41+0.40a
2020 ZIHEHE Rt 3.32+0.04a 3.05+0.06a 29.09+0.48a
MAFHG PtHC) 2.8340.02¢c 2.44+0.03¢c  24.89+0.40c
BUA-L005RG PRt 3.1240.04b  2.964-0.04a  24.29+0.39¢
Tk Pt 2.324-0.10d 2.234-0.08d  28.36+1.28b
Rl C 2.47+0.12d 2.3740.03d  30.11+1.03a
2021 ZIH%ff Rt 3.4740.06a 3.1840.07a 29.9140.87a
BUAFFHAG Pt+Cj 2.77420.06¢  2.68220.06c  25.7441.14c
BUA-L0ERG Pt+Rt - 3.16220.08b  2.9540.09b  25.5341.10c
BTk Pt 2.3340.04d 2.19240.06b 28.004-1.45ab
F R C 2.73+0.03c 2.70+0.24ab 29.44+1.37a
2022 21 #5HE Re 3.88+£0.21a 3.2540.35a  29.3341.39%
MAHFHIPtHC) 3.3640.07b  2.21+0.06b  26.3341.39ab
M2 Pt+Rt - 3.534+0.17b 2.67+0.13ab  24.8941.09b
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Table 3 The fruit quality of Lane Late navel orange with different rootstock combinations
g A REFE/cm PAt/em  HURFIR kg SREZJE/mm Al Al HeERC/ [T Lt
- Horizontal ~ Vertical Fruit Peel B /% T/ Y (mg/100g)  Solid acid
Year Rootstock . . . . s . .
diameter diameter weigh thickness T'SS TA Ve ratio
UG Pt 7.85+0.18a 8.314-0.21a 0.25+0.0la 3.03=£0.2ab  13.340.25ab  0.59£0.01d  39.71.24b  22.43+0.12a
FRERL Cj 7.714+0.28a 8.22+0.26a 0.2540.02a 3.234+0.09ab  11.7+0.3c 0.8240.0la  46.794+2.25a 14.2840.24d
2020 ZIA7HG Rt 7.2840.04ab 7.9540.07ab 0.2140.03ab 3.62+0.26a 12.53+0.13b  0.76+£0.02b  49.91+2.05a 16.46+0.62¢
MG Pt-C) o 7.1840.09b  7.5440.14b  0.194+0.07b  2.91+0.13b  13.4+0.46ab  0.6940.02c  46.23+1.13a  19.35+0.10b
A AL GG Pt-Rt - 7.554£0.14ab  7.9740.14ab 0.22£0.01ab 3.094£0.28ab  13.6740.24a  0.7£0.02c  48.2140.75a 19.41+£0.15b
A Pt 8.27+£0.06a 8.66+0.02a 0.2940.0la 3.134+0.38¢ 11.674+0.19b  0.534+0.01c 38.29+£0.49b 21.84-+0.58b
TRl Cj 8.32+£0.18a 8.70+0.36a 0.2940.02a 4.35+0.23a  10.500.55¢ 0.60+0.02ab 41.97+1.86b 17.59+0.46¢
2021 ZTAHG Re 7.80£0.06bc  7.9740.21b 0.24+0.01bc 4.264-0.36a  12.03£0.18b 0.6040.01lab 46.23-=0.75ab 20.19+0.45b
A AHFEAG Pe+-Cj 7.99+40.14ab 8.2240.19ab 0.26+0.02ab  3.54+0.01b  12.93+0.22ab  0.614+0.02a 47.084+0.57a 21.23+0.59b
ALZ0A%G Pt-Re - 7.4440.19¢ 7.724+0.15b  0.22+0.01c  3.32+0.18bc  13.63+0.09a 0.56+0.02bc  38.29+2.60c  24.59+0.53a
Ui Pt 6.624+0.07c  6.59£0.03¢c 0.1540.00c 4.214+0.29b  13.03+0.19a 0.6040.02b  54.354+0.14c 21.90+0.43a
FREl Cj 8.65+0.16a 8.79+0.17a 0.33+0.0la 5.1940.15a  10.70£0.1b  0.6040.01b  61.184£0.36b  17.70+0.34b
2022 £IANG Rt 7.45+0.16b 7.4640.15b 0.22+£0.01b 4.30£0.09b  13.30+£0.31a 0.7840.02a 65.96+1.25a 17.14+0.58b
A AHFEAG Pe-Cj 7.30+£0.07b 7.234+0.05b  0.21£0.01b 3.940.22b  13.604+0.25a  0.734+0.03a  65.424+0.36a 18.70+0.76b
AL GG Pe-Rt - 7.614£0.02b  7.634+0.18b  0.23£0.01b  4.15+0.04b  13.474+0.07a  0.62£0.01b  54.494+1.18c 21.59-+0.38a
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Fig.1 The granulation rate and granulation index of Lane Late navel orange with different rootstock combinations
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Effects of approach-grafting rootstock combinations on nutrition,
growth and development, and fruit quality of Lane Late navel orange

SONG Fang', QIN Wei*, KUANG Bei*, SUN Hang*, CHEN Qixing®,
JIANG Yingchun', LIU Jihong®, WU Liming'

1.Institute of Fruit and Tea,Hubei Academy of Agricultural Sciences , Wuhan 430064, China;
2.Agricultural Technology Promotion Center of Changyang Tujia Autonomous County,
Hubei Province , Changyang 443500, China;
3.College of Horticulture and Forestry Sciences , Huazhong Agricultural University, Wuhan 430070, China

Abstract The Lane Late navel orange with five approach-grafting rootstock combinations including
Poncirus trifoliate , red tangerine , Citrus junos, Poncirus trifoliate+red tangerine, and Poncirus trifoliate+
Citrus junos in Qingjiang River Basin of Hubei Province was used to study the effects of different rootstock
combinations on the nutrition, growth, and fruit quality of Lane Late navel orange.Results showed that the
uptake efficiency of iron, copper, and zinc of Poncirus trifoliate=+ Citrus junos and Citrus junos were higher
than that of other rootstock combinations. The same patterns were also observed in the uptake efficiency of
calcium and magnesium of red tangerine and Poncirus trifoliate+red tangerine and the uptake efficiency of
boron of Poncirus trifoliate. Comparing plant height, crown width and branch length, the growth and tree
vigor of different rootstock combinations was in the decreasing order of red tangerine = Poncirus trifoli-
ate~+red tangerine => Poncirus trifoliate=+ Citrus junos = Citrus junos > Poncirus trifoliate. Through the
comprehensive comparison of fruit size, peel thickness, soluble solid matter, titratable acid, soluble solids
and acid ratio and other indicators , the fruit quality of different rootstock combinations was in the decreasing
order of Poncirus trifoliate+red tangerine = Poncirus trifoliate = Poncirus trifoliate=+ Citrus junos = red
tangerine=> Citrus junos. The fruit granulation rate and granulation index of navel orange in Poncirus trifoli-
ate+red tangerine and Poncirus trifoliate~+ Citrus junos were significantly lower than those in other root-
stock combinations.On the whole, the nutrient uptake efficiency of navel orange in Poncirus trifoliate—+red
tangerine and Poncirus trifoliate+ Citrus junos are higher, the tree vigor is stronger, and the comprehensive
fruit quality is the best, which is suitable for promotion in the Qingjiang River Basin.

Keywords lane Late navel orange; approach-grafting; rootstock; fruit quality ; nutrient
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