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Soil nutrition status at orchards of Newhall navel orange and
the fruit quality at different latitudes of Hunan province

LU Xiao-peng"?,LI Jing'?, XIONG Jiang'?,CAO Xiong-jun'? XIE Shen-xi '*"

(1.College of Horticulture and Landscape, Hunan Agricultural University, Changsha 410128 China 2.National Center of
Citrus Improvement Changsha Subcenter, Changsha 410128 China)

Abstract: This study was carried out to investigate soil nutrition status and fruit quality of navel orange orchards located
at different latitudinal regions in Hunan province. Nutrient content in soil, leaves and fruits, and fruit quality were
analyzed from six Newhall navel orange orchards. The results showed that five out of six orchards exhibited soil
acidification, where soil pH varied from 3.81 to 5.14. In the six orchards, soil organic matter, available boron (B) and
available molybdenum (Mo) were in an optimum range. Alkali hydrolysable nitrogen (N), available phosphorus (P),
available potassium (K) and available Fe in soil, however, were deficient due to trees’ absorption and little supplements.
Soil exchangeable Ca, Mg, and available Cu, Zn exhibited deficient because of their absolute shortage in background. In
all six orchards, N, P and K content were in an optimum level in leaves, but Ca, Mg, Cu and Zn were deficient.
Meanwhile, N, P and K content in leaves exhibited an increase tendency from north to south, so did for fruit quality
indexes. Fruits picked from orchard F (E111°15'31.71", N25°15'35.89") had the highest sugar acid ratio, which was 17.78,
while, the value picked from orchard A was just 8.96 (E111°27'19.59", N 29°27'42.77"). N and K content in fruits also

exhibited an increase tendency from north to south, while, P content in fruit was in a low level and had no obvious
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variation. In addition, there was a significant linear correlation of Ca between soil and leaf with the correlation coefficient
of 0.68; Mo content in soil and leaf also showed a significant linear correlation with the correlation coefficient of 0.62;
the same to K content between leaves and fruits with the correlation coefficient of 0.85. However, there were no obvious

correlation for other nutrients among soil, leaf and fruit.
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Table 1 Soil nutrient content in six Newhall navel orange orchards

of / / / / / /
(gkgh (mgkg") (mgkg") (mgkg") (mgkg") (mgkg")
A (4.84£0.01)c  (22.96£027)a  (78.1742.02)a  (10.91£021)c  (57.67£0.58)b  (14.1941.34)a  (2.5140.17)b
B (438£0.01)d  (14324025)d  (71.1742.02)b  (7.860.10)d  (10.67£0.58)f  (2.25+0.12)bc  (2.31+0.06)b
C (439+0.02)d  (19.13£036)c  (36.75£0.01)e  (6.00+0.10)  (54.67£0.58)c  (1.48+0.0)c  (1.90+0.04)c
D (5.1420.01)b  (18.93£028)c  (56.58+1.01)c  (29.0040.81)a  (104.33£0.58)a (2.49+0.38)bc  (4.89+0.28)a
E (3.8120.02)  (12.424033)e  (44.92+1.01)d  (11.69£0.48)c  (53.0£0.01)d  (1.6120.01)c  (0.33+0.02)d
F (5.79+0.01)a  (21.26£0.61)b  (45.50£0.01)d  (19.30+0.81)b  (45.67£0.58)e  (3.07+0.08)b  (0.35+0.08)d
* 5565 15~30 100~200 15~80 100~200 10~20 520
/ / / / / /
(mgkg™ (mgkg™ (mgkg™) (mgkg™ (mgkg ™) (mg-kg™)
A (658.97+61.97)a (52.5345.82)b (0.490.01)b (0.220.02)b (0.440.02)d (0.110.01)b
B (47.7149.35)d (13.9+1.18)d (0.1420.01)d (0.12+0.01)d (0.45+0.02)d (0.23+0.02)a
C (151.92+1.86)c (8.740.1)e (0.13£0.01)d (0.18£0.01)c (0.93+0.03)b (0.1240.01)b
D (530.86+7.7)b (101.75+3.09)a (0.67£0.02)a (1.07£0.04)a (0.37£0.01)e (0.07£0.01)c
E (23.69+0.2)d (2.78+0.22)f (0.10+0.01)e (0.08£0.01)e (2.1240.04)a (0.09+0.01)c
F (195.05+6.04)c (19.82+0.85)c (0.20£0.01)c (0.18£0.01)c (0.63+0.02)c (0.1240.02)b
* 1000 2000 150 300 05 1.0 15 05 1.0 0.05 0.0
* [9]
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Table 2 Nutrient content in leaves in six Newhall navel orange orchards
/% /% /% Nmgkg™") /(mgkg™) /(mgkg™)
A (2.05+02.4)¢c (0.14+0.01)c (0.57+0.02)e (128.03+0.69)b (38.13£0.05)c (14.69+0.15)a
B (2.65+1.18)b (0.20+0.03)b (0.42+0.01)f (88.48+3.16)cd (29.88+0.06)d (10.69+£0.11)e
C (2.85+1.35)a (0.19+0.02)b (1.27+£0.01)c (124.42+14.93)b (49.32+0.03)a (12.99+0.11)b
D (2.93£0.91)a (0.22+0.01)ab (1.09£0.01)d (225.28+11.28)a (40.14+1.0)b (12.36+0.06)c
E (2.85+1.4)a (0.24+0.02)a (1.49+0.01)a (93.28+1.03)¢ (6.18+0.23)f (9.84+0.07)f
F (2.92+0.18)a (0.14+0.03)c (1.45+0.01)b (76.79+2.40)¢ (18.61+0.23)e (11.69+0.03)d
* 25 299 0.12 0.16 1.2 1.7 60 120 25 100 30 55
(mgkg ") (mgkg ") (mgkg ") (mgkg ") (mgkg ")
A (1.27+0.01)b (1.61£0.05)e (11.10£1.58)b (6.57£1.15)e 0.40+0.11
B (1.67+0.02)a (3.76+0.27)b (13.40£0.05)a (6.93+0.12)e 0.51+0.34
C (1.00+0.01)d (1.65+0.15)e (8.09+0.08)c (38.89+0.51)b 0.32+0.01
D (0.99+0.02)d (2.20+0.19)d (8.39+1.32)c (22.91£0.05)¢c 0.35+0.02
E (1.10+0.03)c (4.25+0.03)a (5.7940.02)d (12.72+1.08)d 0.30+0.08
F (1.08+0.01)c (2.60+0.08)c (5.39+0.37)d (133.31£3.35)a 0.44+0.07
* 2.5 49 5 15 20 100 36 100 0.1 1.0
[10] (DB36/T625—2011)
23 TRGEAFRFHERINFIEE 6
3
E F 2.4 AESEAGGREFERRIHREKR
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0.1% A B
0.002% 0.07% 6 11.5 °Brix C D EF
A B 0.4% C
D E F 0.5% A
*3 BAERFEERINE. ¥ W38 1.05 g/(100 mL) F
Table 3 N, P, K content in fruits in six Newhall navel orange orchards 0.6 g/(lOO mL)
1% 1% /% A B C
A (0.63+0.05)d (0.060:+0.02)b (0.39+0.01)d
B (0.68+0.19)c (0.140+0.03)a (0.35+0.01)e 10g/(100mL) E F 10 g/(100 mL)
C (0.71+0.28)c (0.005+0.01)c (0.51+0.003)b 6
D (0.68+0.19)c (0.170+0.03)a (0.47+0.01)c
E (0.88+0.23)a (0.002+0.01)c (0.57+0.001)a
F (0.83+0.29)b (0.070+0.01)b (0.47+0.01)c
F 4 FESEAGEREFEERIHRRKRL
Table 4 Fruit quality in Newhall navel orange orchards at different latitudes
/ vV-C / /
/mm /mm o B B B
/°Brix (g(100mL)")  (mg(100 mL)") (g(100 mL)")
A (62.67+£0.73)d (3.10£0.53)b (11.60 £0.12)c  (1.05 +0.06)a (72.21£0.01)a (9.39£0.15)de  (8.96+0.01)c
B (78.00£3.04)ab (4.62£0.66)a (11.50£0.10)c  (0.90£0.31)b (40.63 £0.01)e (8.95+£0.6)4e (9.94 +£0.07)¢c
C (7531+138)c (3.43+£0.57)b (1220 +£0.13)a  (0.74 £0.09)c (53.53£0.01)b (9.88£0.55)bc  (13.30£0.03)b
D (78.74+£5.00)a  (4.49+0.40)a (12.60 £0.21)a  (0.76 £0.09)c (52.38+0.01)c  (10.14 +1.64)c  (13.37+0.14)b
E (7945+4.17)a (4.76+0.59)a (12.40 £0.12)a  (0.67 £0.10)d (44.67+0.01)d (11.66+0.62)a (17.49+0.07)a
F (72.04£1.62)c (4.39+£0.81)a (12.00£0.10)b  (0.61 £0.91)e (52.76 £0.01)bc  (10.87 = 0.1)b (17.78 £0.19)a
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Table 5 Correlation coefficient of nutrients among soil, leaves and fruits in Newhall navel orange orchards

0.61 0.0086 0.12 0.0026 046 0.68* 0.07 028 0.0008 0.02 0.62*
0.35 0.0030 0.85*%* — — — — — — _ _
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