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Abstract: The changing effects of slope orchards on ecology and environment with the increase of
planting years in red soil hilly region of southern Jiangxi Province are still unclear. Thus, the
differences of soil nutrients and water quality among slope orchards with different tree ages are
analyzed. Five slope orchards with different tree ages are selected in hilly red soil region of south-

ern Jiangxi Province as the study area. Soil and water samples are collected in the field and taken

KRB 2020-07-17; ME&HM B : 2020-12-14

M 4% H R 3k https://kns. cnki. net/kems/detail/61. 1294, N. 20201214, 1339, 002. html

E4THE: BFEEAHEHTREBDT A (2017YFC050540503) 5 /R A SRR 3E 4 WEBI T H (41977069, 41701520) ;
o [ B B R AT 3 3R B B H (KZCX2-XB2-13)

FE—1EE: IR, L L BIWRSE L BP0 o IR S K £ 4R %F . E-mail: sunliying@igsnrr. ac. cn

BREEE: 2.8 WL BIFR AR 1 AL KRR A . E-mail: peiliang@igsnrr. ac. cn



322 VU225 TR 232 4R (2021 45 37 %45 3

into the laboratory for analysis. The statistical software (SPSS 22. 0) is used to identify the
differences among different kinds of soil nutrients and water quality indexes, including soil total
nitrogen (TN,), soil total phosphorus (TP,), soil total potassium (TK,), soil organic matter
(SOM) and total nitrogen in pond water(TN,,), total phosphorus in pond water (TP,,), ammo-
nia in pond water (NH;-N), and chemical oxygen demand in pond water (COD,,) . The correla-
tions of these nutrients are also analyzed. The results show that the score of soil fertility index
(SS;) first decreases and then increases with the increase of planting years. In the short term
(less than 6 years), there is no significant difference among soil nutrients in slope orchards with
different tree ages. SS; reached the lowest score of 48 points in 3-year-old orchard and showed
the highest score of 74 points in 15-year-old orchard. TN,, TP, and SOM increased sharply after
planting more than 9 years. TN,, TP, and SOM in 15-year-old orchard reached 2.2, 3.0 and 3.5
times of O-year-old orchard, respectively. SOM is positively correlated with TN, and TP,. The in-
put of soil organic matter is closely related to the sources of soil nitrogen and phosphorus in slope
orchards. The variations of water quality in pond water were not as significant as those among
soil nutrients in slope orchards with different tree years. It showed that only NH;-N had signifi-
cant differences among slope orchards with different tree ages, which first increased and then de-
creased with the increase of planting year. Water quality indexes (except TN, ) in pond water of
15-year-old orchard were the same as those of 0-year-old orchard. The score of water quality in-
dex (SW,) in pond water showed a fluctuation trend with the increase of planting year, ranging
at scores of 69-78 points. TN,, and COD,, were the main pollutants in pond water, displaying low
scores. Overall, the nitrogen fixation capacity of soil and water conservation measures should be
highly strengthened to improve the soil organic matter in the yonger slope orchards. The input of
total nitrogen and organic matter in pond water should be under control to improve the ecological
benefits of the slope orchards with the increase of planting years.
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Fig. 1 Location of slope orchards with different tree ages
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Fig. 2 Panoramic view of slope orchardswith different tree ages
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Tab. 1 Criteria for soil fertility index
T A T 48 b HIWibr i/ (g » kg™ D) WAy
TN, <2 STN, = IN, % 100
TN, 2
TN, >2 STN,=100
TP, <<0. 1 STP., = TP, 100
TP, 0.1
TP,=>0.1 STP,=100
TK.<0.2 STK. = K+ 100
TK, 0.2
TK,.=>0. 2 STK.=100
SOM<_40 ssom = OM 00
SOM 40
SOM==40 SSOM=100
£ 2 KR B 8 AR T o bR 1
Tab. 2 Criteria for water quality index
S TN,/(mg+ L") TP,/(mg+L ') NH;-N/(mg+L ! COD,/(mg+L "
” b TN, <<0. 2 TP, <<0. 01 NH;-N<C 0. 15 COD,,<<15.0
12k
P4 STN, =100 STP,, =100 SNH,-N=100 SCOD,, =100
b Ui 0.2<< TN, <C0.5 0.01<<TP,<C0.025 0.15<<NH,-N<{0.5 COD,,=15.0
eSS
P4 STN, =80 STP, =80 SNH;-N=280 SCOD,, =80
b 0.5<< TN, <<1.0 0.025<<TP,<C0.05 0.5<<NH,;-N<(1.0 15.0<<COD,<<20.0
111 2%
P4y STN, =70 STP,=70 SNH,-N=70 SCOD.. =70
b 1.0<< TN,<{1.5 0.05<<TP,<C0.1 1.0<<NH;-N<{1.5 20.0<<COD.,<<30.0
IS
PE43 STN, =50 STP,=50 SNH,-N=50 SCOD., =50
P TN, =1.5 TP,=>0.1 NH;-N >=1.5 COD,,=30.0
%V %
PEY STN, =0 STP,=0 SNH,-N=0 SCOD., =0
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Fig. 3 Difference analysis of soil nutrient in slope orchards
with different tree ages (different capital letters

represent significant difference in soil nutrient)
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Tab. 3 Scores of soil fertility index, water quality index and their indexes in slope orchards with different tree ages
0% / 4E STN, STP, STK, SSOM SSk STN.,, STP, SNH;-N SCOD., SW,
0 23 100 100 21 53 0 100 100 50 71
3 17 90 100 16 48 0 80 100 70 72
6 19 100 100 17 51 0 100 100 70 78
9 34 100 100 33 60 0 70 100 70 69
15 52 100 100 61 74 0 100 100 50 71
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Tab. 4 Correlation analysis between soil fertility index and water quality index
A IR=E TN, TP, TK, SOM TN, TP, NH;-N COD,,
TN, 1
TP, 0.979"" 1
TK, —0. 208 —0.320 1
SOM 0.994"" 0.987"" —0.191 1
TN, 0.738 0.813 —0.023 0. 806 1
TP, —0.107 —0. 208 —0.142 —0.153 —0. 460 1
NH;-N —0.338 —0.191 —0.812 —0.324 —0.212 0. 157 1
COD,, 0.402 0. 344 0. 640 0.413 0. 456 —0.651 —0. 846 1
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