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A study on the difference of ‘Newhall’ navel orange and its sport ‘Long-
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Abstract: [ Objective ] Selective breeding of bud mutation is one of the most important methods for citrus
new variety selection. Navel orange is a variety derived from bud mutation of sweet orange (Citrus sinensis
Osbeck) in Brazil. At present, the southern region of Jiangxi province is the biggest navel orange produc-
tion area in China, and ‘Newhall’ navel orange (Citrus sineses Osbeck, abbr. NH) covers more than 80%
of the total plantation of navel orange. A mutant tree named ‘Longhuihong’ (Citrus sineses Osbeck, abbr.
LHH) was found at the Ganliang navel orange orchard of southern region of Jiangxi province in the year
2000 followed a freezing injury (=6 to—9 °C) in December 1999. LHH has many features diifferent from
those of NH like leaf curvature, leaf vein herniation, cold—resistance, freezing—tolerance, less summer
shoots and higher and more stable yield. Regional trials of southern region of Jiangxi province and Beibei
district of Chongqing showed that LHH had better adaptability compared with NH. This study aimed to
find the reasons of the difference between the NH and the LHH. [ Methods ] The growing characteristics of
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trees, the chlorophyll content, the characteristic of photosynthetic gas exchange of leaves, nutrient element
content of leaves, fruit quality and yield were investigated for both NH and LHH grown in the same or-
chard. Five trees were randomly selected for measuring the perimeter of height of tree, crown diameter,
trunk diameter, leaf length and width. Chlorophyll was extracted by 95% ethanol for twenty—four hours,
and then the absorbency of chlorophyll a and chlorophyll b were detected under 665 nm and 649 nm by
spectrometer. The photosynthesis (P,), stomatal conductance (G.), intercellular CO, concentration (C;) and
transpiration (7)) of the leaves of spring shoots, summer shoots and autumn shoots were measured by porta-
ble LI-6400 photosynthesis measurement system. The internal and external qualities of fruits collected
from the different directions of the tree were analyzed. Finally, nitrogen (N), phosphorus (P), kalium (K),
Calcium (Ca), Magnesium (Mg), ferrum (Fe), ZIncum (Zn), manganum (Mn), copper (Cu) and borium (B) in
the leaves of spring shoots were detected. [ Results] The differences of trunk circumference, crown height
and diameter of the trees between NH and LHH were not obvious. The thickness, length and width of the
leaves of LHH in different seasons were significantly larger than those of NH. The chlorophyll contents of
the leaves of LHH (2.63, 2.77 and 2.75 mg- ') were significantly higher than those of NH (1.91, 2.17 and
2.36 mg - g ') in different seasons, respectively. The photosynthesis, stomatal conductance, intercellular
CO; concentration and transpiration of the spring shoot leaves of LHH were significantly higher than those
of NH, respectively. The nutrient element contents of LHH leaves were significantly higher than those of
NH except for phosphorus and zinc. And the average weight, peel thickness, diameter, shape index fruits,
the a/b value of chromatic aberration, and the ratio of total soluble solid to titration acid of LHH were sig-
nificantly higher than those of NH, whereas the titration acid of LHH (0.54%) was significantly lower than
that of NH (0.62%). The yield of LHH (61.3 kg) was higher than that of NH (51.0 kg), and most of the qual-
ity indexes of LHH fruits were better than those of NH, especially the skin color and fruit size. [ Conclu-
sion]The yield and quality of fruits of LHH are significantly higher than those of NH, LHH should be ex-
tended widely in the citrus area.
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Fig. 1 Leaves of ‘Newhall’ (A) and ‘Longhuihong’

(B) navel orange
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Table 1 The classification of nutrient diagnosis of navel orange leaves in southern Jiangxi province of China

EHEILE Element 1= Deficient K+ Low W Appropriate ey High I Excess
®(N)/% <2.50 >2.50~2.70 >2.70~3.00 >3.00~3.20 >3.20
w(P)/% <0.10 >0.10~0.12 >0.12~0.16 >0.16~0.30 >0.30
w(K)/% <0.70 >0.70~1.20 >1.20~1.70 >1.70~2.00 >2.00
w(Ca)l% <1.60 > 1.60~3.00 >3.00~5.50 >5.50~7.00 >7.00
w(Mg)/% <0.20 >0.20~0.25 >(0.25~0.50 >0.50~0.70 >0.70
©(Mn)/(mg-kg™) <16.00 >16.00~25.00 >25.00~100.00 >100.00~300.00 >300.00
w(Zn)/(mg-kg™) <16.00 > 16.00~20.00 >20.00~100.00 > 100.00~200.00 >200.00
w(Cu)/(mg-kg™) <3.00 >3.00~5.00 >5.00~15.00 >15.00~20.00 >20.00
w(Fe)/(mg-keg™) <35.00 >35.00~60.00 > 60.00~120.00 >120.00~200.00 >200.00
©(B)/(mg-keg™) <20.00 >20.00~35.00 >35.00~100.00 >100.00~200.00 >200.00
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Table 2 Biological characteristics comparison of

‘Longhuihong’ and ‘Newhall’ navel orange

54 Crown/em
o T o
i ! e FdLm |
R Perimeter/ .
Cultivar ¢ Height/cm North and East and
South West

NH 29.20+1.92 a 260.00+32.40 a 200.00+0.00 a 345.60+24.63 a
LHH 29.20+5.26 a 246.00+21.62 a 200.00+0.00 a 288.00+39.15 b

TN FHREFRRTE0.05 KPR WE . T,

Note: The different small letters within the same column means signif-

icant difference at P < 0.05. The same below.
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Table 3 Leaf indexes of ‘Longhuihong’ and ‘Newhall’ navel orange

- JZ R Leaf thickness/mm

KB Leaf length/cm

M A e Leaf width/cm

it - - -
o o f5H S B i SEHS S Ths SEHS S

Spring shoot ~ Summer shoot  Autumn shoot ~ Spring shoot ~ Summer shoot Autumn shoot ~ Spring shoot Summer shoot Autumn shoot
NH 0.25+0.04b 0.32+0.03a  0.29+0.02 a 7.75+£0.89b  10.28+1.34a 9.27+1.10a  3.74+0.58 b 5.5320.80a  5.00+0.60 a
LHH 0.32+0.01a 0.36x0.03a  0.30£0.04 a 8.92+091a  10.64+227a 9.58+0.92a  4.72+0.46a 5.74x0.67a  5.06+0.48 a
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Fig. 2 Photosyntheticcharacteristicsof of ‘Longhuihong’ and ‘Newhall’ navel orange
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Table 5 Nutrient element contentin leaves of Longhuihong’ and ‘Newhall’ navel orange
iyl o N o w(Fe)/ w(Zn)/ w(Cu)/ w(Mn)/ w(B)/
Cultivar w(N)/% ®(P)/% w(K)/% w(Ca)l%  w(Mg)/% (mng-ke) (mg-ke") (mg-ke") (mg-ke") (mg-ke)
NH 2.91+0.01 b 0.17£0.00 a 1.68+£0.26 a 2.03+0.02 b 0.13+0.00 b 122.82+7.38 b 19.96+0.57 a 8.00£0.45b 30.10£0.91 b 63.34+2.14 b
LHH 3.00£0.01 a 0.14+0.01 b 1.69+0.02 a 2.41+0.03 a 0.14+0.00 a 148.05+7.01 a 18.43+0.40b 11.46+0.45a 43.45+2.42a 82.60+1.55a
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Table 6 Fruit color comparison of ‘Longhuihong’ and
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Fig. 3 Yield comparison of ‘Longhuihong’ and

‘Newhall’ navel orange
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Table 7 Fruit appearance quality comparison of ‘Longhuihong’ and ‘Newhall’ navel orange

Anfl R A B

Cultivar ~ Single fruit mass/g Peel mass/g

B RE Pz

Peel thickness/mm  Vertical diameter/em Transverse diameter/cm Fruit shape index Edible rate/%

AR ESIZE (R

NH 203.46+8.06 b
LHH 279.72+14.48 a

62.29+0.76 b
84.63+10.41 a

5.26+0.22 b
6.26+0.39 a

7.70+0.07 b
8.90+0.23 a

7.43+0.10b
8.23+0.07 a

1.04+0.01 b
1.08+0.02 a

69.36+1.16 a
69.81+2.44 a
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Table 8 Fruit intrinsic quality comparison of

‘Longhuihong’ and ‘Newhall’ navel orange

- ; HEFEC

o oCTEME o PURERO
i i P Vitamin C [#11 Ho
Cultivar EE) ER) content/ TSS/TA

TSS content/% TA content/% o

(mg-100 mL™)

NH 12.0+0.44a  0.62+0.02a  48.70+2.71a  19.47+0.69 b
LHH 11.5+0.15a  0.54+0.02b  46.74x1.38a 21.37+0.64 a
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