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Differential effects of slope position and land use on red soil phosphorus storage capacity : a case study of the
Sunjia Small Watershed in Yingtan, Jiangxi, China

ZHENG Yi, WANG Yanling”, LIU Zhuoling

(College of Ecology and Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China)
Abstract: In this study, we aimed at providing a detailed analysis of the differential effects of slope position and land use on soil
phosphorus storage capacity (SPSC) in red soil, offering a precise P loss risk evaluation in sloping cultivated land. Our study focused on the
surface soil of various slope positions (i.e., hilltop, upslope, mid—slope, and downslope) and diverse land use types (i.e., paddy fields,
peanut uplands, and citrus orchards) in the Sunjia Small Watershed in Yingtan, Jiangxi. We compared and analyzed the variations and
differences in SPSC, investigating how various factors, such as total carbon (TC), total nitrogen (TN), total P(TP), available P, and iron—
aluminum oxide content, could affect SPSC. Our results revealed SPSC ranges for paddy fields, peanut uplands, and citrus orchards soils as
follows: —410.9 to —137.8 mg- kg™, —283.8 to —128.0 mg- kg™, and —280.6 to —36.3 mg- kg™, respectively. With slope position reduction,
SPSC significantly decreased in paddy fields (except for the positions at the bottom of the slope) and citrus orchard soils, while it increased
in peanut uplands. Compared to paddy field soil, the peanut upland and citrus orchard SPSCs were relatively higher at the same slope
position. Our correlation analysis revealed a significant positive correlation between the SPSCs in different slope positions of paddy fields,
peanut upland, and citrus orchards with soil iron—aluminum oxides and with free iron—aluminum oxide influence being relatively the

largest. Moreover, we also observed a significant negative correlation between available P, TC, and TN. The paddy field, peanut upland, and
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citrus orchard SPSCs were negative at different slope positions in the Sunjia watershed of Yingtan, indicating that the soil represents a P

source and displays P loss risk. Moreover, paddy fields and citrus orchards at the bottom of the slope and peanut uplands at the hilltop

display a relatively higher P loss risk, requiring timely and appropriate control measures to effectively reduce the potential and soil P loss

risk, requiring timely and appropriate control measures to effectively reduce the potential and soil P loss risk.

Keywords : red soil sloping cultivated land; soil phosphorus storage capacity; land use; phosphorus loss risk; Sunjia small watershed
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Table 1 Types and quantities of conventional fertilization for
peanut uplands, paddy fields, and citrus orchards in the Sunjia

small watershed (kg+hm™)

A EREE EAE BT e
J720  Fertilization Compound Potassium  Phosphate

Land use time fertilizer rea fertilizer fertilizer

AR AR 750 500 225 750
FEH WK 1500 750 75 -

WG PAE—IK 525 300 - -

FE A AIEN N P05 Ko0=15:15:15, JREF A A 46.67% , HiIE
K0 # 5 0 60% , BENE P.0s 5 1>12% .

Note : Compound fertilizer (N: P,0Os: K;0=15:15:15) , urea (nitrogen
content is 46.67%) , potassium fertilizer (KO content is 60%) and
phosphate fertilizer(P,0s=12%).
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R2 FEEMAEE ERMEBE T ENEREBLER (g k)

Table 2 Basic physical and chemical properties of paddy fields , peanut upland and citrus orchard soils at different slope positions (g-kg™)

e edir i B . 3Enﬁu)ﬁ§€i4ﬁ’fﬁi AR B AL (ﬁ?%j&%ﬂ&’% Oi?%jé%‘-—dt%ﬁ
Sample plot Sl()-p‘e pH Total carbon Total nitrogen C:N Amor-phous iron Amorph(-)us Free iron oxide Freeialummum
position oxide(Fe,)  aluminum oxide(Al,) (Fes) oxide(Al,)
FHH YT (FT) 3.97+0.01Ab 31.5+0.63Ab 3.60+0.07Ab 8.75+0.38Aa 4.63+0.05Aa 4.64+0.05Aa 24.5+0.34Ca  10.34+0.20Aa
(Paddy Y 1(T)  4.03+0.01Aa 28.9+0.58Ac 3.30+0.07Ac 8.76+0.35Aa 2.96+0.01Ac 4.51+0.08 Aab 22.8+1.11Bb  10.13+0.39Aa
field ,PF) Y (M) 3.9120.01Ac 33.6+0.67Aa 3.80+0.08Aa 8.84+0.36Aa 3.68+0.05Ab 4.42+0.10Ab 18.1+0.72Cc  7.68+0.26Ch
YW (B)  3.97+0.01Ab 30.6+0.61Ab 3.50+0.07Ab 8.75+0.35Aa 2.74+0.03Ad 3.41+0.06Ac 15.0+0.07Cd  6.21+0.10Cc
=S WT(FT) 3.87+0.02Bb 10.5+0.21Ba 1.10+0.02Ba 9.55+0.38Aa  2.30+0.03Bb 3.74+0.05Bb 36.1+0.24Ac  9.47+0.10Ba
(Peanut 3% [(T) 3.93+0.02Ba 9.10+0.18Bb 1.10+0.02Ca 8.28+0.33Ab  2.52+0.06Ba 3.90+0.04Ba 41.4£0.76Aa  9.72+0.15Aa
upland, UP) Y (M) 3.89+0.01Bab 6.70+0.13Bc  0.90+0.02Bb  7.45+0.30Bc  1.93+0.04Bc 2.84+0.01Bc 38.1+1.42Bb  8.42+0.37Bb
YR (B)  3.91+0.01Ba 6.90+0.14Cc 0.90+0.02Cb 7.67+0.31Bbe  1.50+0.12Bd 2.25+0.02Bd 31.2+0.61Bd  7.39+0.03Bc
W YT (FT) 3.72+0.03Cbh 7.30+0.15Cc 0.80+0.02Cd 9.13+0.37Aa  2.29+0.14Ba 2.78+0.06Ca 29.1+0.06Bc  9.12+0.43Bb
(Citrus ¥ B(T)  3.67x0.01Cc 9.20+0.18Bb 1.30+0.03Bb 7.08+0.28Bc  1.67+0.04Ch 2.52+0.08Ch 23.9+0.11Bd  8.24+0.02Bc
orchard, 0) yiti (M) 3.64£0.01Cd 5.900.12Bd 0.9040.02Bc 6.56+026Cc  1.13+0.05Cc 2.62+0.02Ch  50.5+0.86Aa  9.86+0.25Aa
P (B)  3.80+0.01Ca 12.8+0.26Ba 1.60+0.03Ba 8.00+0.32Bb  1.11x0.01Cc 2.09+0.01Cc 39.4+2.10Ab  7.91+0.10Ac

T AN B Al R R 772U ) S 07 1 38 ) A Ak 2 57 . 2 (P<0.05) , AN ) K 7 B3R s AH TR AR [ ) D = A8 A 25 5 8 2 (P<

0.05).

Note: Different lowercase letters indicate that there are significant differences among different slope positions at the same land use type (P<0.05).

Different uppercase letters indicate that there are significant differences among different land use types at the same slope position (P<0.05).

DTG St 2578 Ak 5 S50 TOU2 AR L, 33 1 3% R
Hb 4 5 TP & 1 40 0 W E BRI T 19.7% . 34.4% I
32.8% ; i 5 3¢ 10U A% el A L , 52 v A7 el 4 48 TP 8 2 ¢
I8 T 33.3%), T 394 JFC A el 1398 TP 8 & 19 T 23.8%,
B b AG I 38 TP WG B AR (B 1) o S5 AR
i - S b, 5 SR el - 48 TP X W BRI T
21.9%~51.4% I 41.5%~65.5% (535 et bl ) (& 1) .

AN TR 33 457 65 FH L 48 2 52 4 5 4% ) 21 38 Bray—P A%
k38 Bl 43 9 0 13.4~26.6 . 12.2~21.3 mg - kg™ 2 9.5~
25.6 mg-kg'o 5 YE AR HOAH HE L, 3 B RO IC AR H 4
13 Bray-P B AKX T 19.7% K 47.3% , 35 v R FH 4343
Bray—P U {5 & 340 T 4.3% ; 5535 TS HAH G, 3% 1
i rp K 3% R 5 M Bray —P 43 1) B BRAR T 42.9% .
24.2% % 33.5% ; 155 3% oA el A6 b , 3 b K3k g el
4235 Bray—P 73 51| i & FEAK T 26.1% J 56.0% , Y5 S A%
el 4= 4 Bray—P U @ 30 T 18.3% (K 1), SRR
A i A AR FL , 5 b R A7 el 1 45 Bray-P 1 I 25 %
KT 16.3%~40.5% (B3 C ) K2 15.0%~64.2% (B
et p) (K1) .

23 WHRAMAFAIN HIEBREEETEMNF M
2.3.1 HIERHEAIE(PSR)

AN TR 33 57 e EH A A 2 b 547 el - 9 1 o
(PSR) 724k 5 43 51 24 0.14~0.22.,0.15~0.18 }2 0.14~
0.32. S T0ARE AR LG, 3% b 33 e R 0 e e 1 3
PSR 73 5 S F I T 11.4% .50.0% K 27.1% 5 55 3k Thl

B G, B K3t Hp SR - 38 PSR 43 1) B SRR T
22.2% J 21.1%, T 3% i 52 4 -+ 38 PSR ) JC i 25 75 1k 5
17 -5 334 TOUAR el A L, 33 v R 395 P ARG el -+ 39 PSR 43531 (2
EHIN T 11.7% % 126.3%, i3 47 bl + 35 PSR W G
AR (B 2) o SR A A H A 84 L, 5t %
17 Pel 4 45 PSR ¥ 5 & BRAIK T 10.3%~32.4% S 11.8%~
74.2% (BRYEE 1) (1 2) .
2.3.2 WA B (Threshold PSR)

H 13 PSR 5 CaCl—P 1 7o BER PRI & J5 4R A5
P 7 AR FRAE , BV A -+ S5 16 13 5 {8 ( Threshold
PSR) . AN[E 37 A8 H 7628 5 b 5 4% i+ 58
Threshold PSR 431> 0.11.0.09 .0.12, #%F 1/ 1 CaCl,—
P& 84354 0.45.0.37.0.80 mg-kg ' (K3)
2.3.3 HIEBHE A4S i (SPSC)

AN[FIIEAAR H AR A 5 1 S5 el SPSC AR R [l 4
W H-410.9~-137.8,-283.8~—128.0 mg-kg ' }2-280.6~
-36.3 mg-kg', B AME . FFH SPSC Fifi 75 3% A A%
2 RS KRN ) , S TR A E 3%
P v K 3 JEC ARG B SPSC . 3 PRI T 32.8% . 198.1% ;¢
54.8% (&l 4) ., B4 5L Hb SPSC FEYE A7 0 8 2 B 3%
WK Rt S TR A E, B B 3 R R R b
SPSC i E M T 41.6% .54.9% &% 35.6%. Il SPSC
Wit YA 0T A% 5 2 PR 3, S B A el AR 1L
i K 3 AT Bl SPSC i 25 B AL T 83.5% % 618.6%
SRR AV A 3 Eb , 5 3t K A7 el SPSC ¥4 i 2%
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Different lowercase letters indicate that there are significant differences
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fields, peanut uplands, citrus orchards at different slope positions
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Figure 2 Changes of soil PSR in paddy fields, peanut uplands and
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