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Response of Soil Total Nitrogen Distribution to Erosion under
Ecological Restoration in Qinling Water Source Area
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Abstract: [ Objective] This study aims to investigate the response of soil structure and soil nitrogen dynamics to
ecological restoration in the Qinling water source area. [ Methods] Based on soil sample data from different land-
use types in the Minjiahe River small watershed of the Qinling water source area, the amounts of soil erosion and
total nitrogen loss under ecological restoration were quantitatively analyzed. The effects of ecological restoration on
soil aggregate composition, stability, and total nitrogen distribution were further explored. [Results] 1) Soil
erosion in the watershed was predominantly slight, with only 6.76% of the area affected by light and moderate
erosion. The soil erosion modulus and per-unit-area total soil nitrogen loss in farmland were significantly higher
than those in forestland and grassland. Farmland contributed 56.46% of the total soil erosion and 45.11% of the

total soil nitrogen loss, mainly distributed in the middle and lower reaches of the watershed. 2) Ecological
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restoration significantly increased soil aggregate stability and the content of macro-aggregates. Compared with
farmland, the proportion of soil aggregates =5 mm in grassland and forestland increased by 86.43% —216.65%.
The stability indicators, including mean weight diameter (MWD) , the proportion of soil aggregates >>0.25 mm
) , and geometric mean diameter (GMD) , increased by 32.73% — 56.36%, 3.97% — 11.90%, and

40.98% — 86.89% , respectively. 3) Ecological restoration promoted the accumulation of total nitrogen across all soil

.25

aggregate sizes. The total nitrogen content of soil aggregates in forestland and grassland increased by 38.84 % — 54.44%
and 1.33% — 22.14%, respectively, compared with that in farmland. The accumulation of soil total nitrogen was
mainly attributed to the contribution of macro-aggregates and meso-aggregates, with forestland storing 84.47 % of
the total nitrogen in the watershed. [ Conclusion] Ecological restoration effectively suppresses soil erosion,
improves soil structure, and reduces nitrogen loss through vegetation reconstruction. The findings provide a
scientific basis for enhancing the ecological barrier function and achieving sustainable management of the water
source area for the South-to-North Water Diversion Project.
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Table 3 Statistical characteristics of total nitrogen content and soil particle composition in watershed

44/ M/ A/

e kg D gkg TR BIE W CV/M BR/Y BR% B
A Hh 1.95+0.18b 1.33 3.60 0.70 149 1.16 35.77 27.57 72.07 0.36
M 3.414+0.51a 0.95 6.33 1.97 0.01 -1.74 57.67 48.19 51.56 0.25
BT 1.904+0.19b 0.89 3.64 0.74  0.56  0.69 38.66 38.09 61.64 0.27

4k 2.42+0.21 0.89 6.33 143 1.29 0.73 59.25 38.03 61.70 0.26
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Table 4 Topsoil total nitrogen storage under different land use types
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A Hh 1.54 1.54=+0.07b 0.594-0.05b 941.28 8.02
b 12.05 1.504-0.06b 0.99+0.14a 9911.24 84.47
FL 1.23 1.6140.03a 0.6940.07b 880.43 7.50
SR 15.04 1.5440.04 0.7240.04 11732.95 100.00

232 EXRARKEESAATRE ANFEIHWA A4 KT BOE E S TR RN H (p<<0.05) .

FJ7 T #5009 B R AR B A BT R PRI e o N R R A A R 0 B R b > >

dao FATE LRI T7 SR bR AR R RS e, 5 AR R LB ARl R L /N T R R A R

AR 4 F T B E 7R B (p=>0.05) , T 4R Hb T A4y 4 N 54.44%6 .39.33% . 38.84% ; B Hh A |
AN TR) LA A 3R A 4 R0 R o Bl 22 5 3 (p<<0.05) . H /N SRR Y 4 T R 4 B0 B 8 i 22.14%
A b K A SR A (Y 4 R 40 B0 v A SR AR R T R 1.33% .3.60% o 13t BH A= 259 42 15 A i 5 7% Ay bR 3

K43 B REAR 12.67% FI15.76% . AhHi 12T b K 141 58 4K
A e P SR 11 4 R0 B30 A A 3R AR ST 34 8
7.37% o MFRLGLT N[ b A J5 2 P3R4
TR B 7 0 E (p<0.05) , bk Hb 45 kL 94 A 5B 1k

T, AT AR 2 T SRR 2 E R R

A TA) - A O 3R A g P SR AR 4 O
A R TR A UL 4b o R P SRR R AT 5 ket
2R/ M TR R 81.80%0~91.20% , J& - A& A

http. // stbexb.alljournal.com.cn



138 KRR

840 %

TR AR . AT R R R g A AU TR R
I, AN ) 4= 1 A 7 AR 24K Hb (18.2096) = HE b
(13.88%0) > (18.20%6 ) . v A1 5 4 J2 4% b + ¢
A TTER R FEEORIE , sk Rl 42,930, KB ER
A J2 A b T b 1 8 4 R DT K Y R R R, TR R
- (a)

ey
=]

(3]
W
T
—
>
—2

Aa

g
o

Aah Aa

i i

it

Aa Aa Aa
Bab Ba
Bab Ba

j : mi

<0.25 0.25~0.5 0.5~1 1~2
HRiAR/mm

qedh - ELH

—_
w

LRI A TR RS 4 (g ke )

—
(=]

A3 A 57.53% .70.39% o 5 4% M AR EL B, Ak b A
) K AR R - e A BT R
81.09% #148.03% o M A VK& b A M F% m) A 3t A1

TR, K A B A L ) 1 n i AR e v e R Y
AR A 3G 5
100 (b)
g I N -
% s0f
X
% 60
=
wf
& 20r
0
A B M
"y A Hb R A
i E/mm

N <0.25 W 0.25~0.5 0.5~1 1~2 2~5 >5

B4 AEIHAMAHARGCEERESBREAN T EERMHE

Fig. 4 Total nitrogen content of aggregates and their contribution to total soil nitrogen under different land use types
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TR STk LSS, UMK E = K 69.69 %0 0 A% HhL AR
Hb o U A U R R R STk S STk L
1 2 32.83%~51.21% . B TH AR |- AR Ml 4> A A K
G TR R e R K R A
VI rf L U X, A R A b R O R A IR R
WEEAMISE, R IR AR EH, K
Hb PR Hi R A TR L A R R S B A T Y
S8 T B A, LA BH 3 X B A T AR R A A R
BIRKGED . N MAMA R E M
FE K AR R 3R 536 5% O TR 4 AR R R b
A5 XK A 90 2R TSR G B 2 1 32 R R M 2K |

x5 AET#HAMAAFAXTLIEEHENLIELARKE
Table 5 Soil erosion and total soil nitrogen loss under different land use types
N ) + e Bt 44 U 5
d A fRAMBEL/ (t-km )

SRR/t At/ % TNH % /1 A7k / %

A 1100.01 1690.52 56.46 3.30 45.11
V¥ 84.44 1016.32 33.94 3.47 47.42
N 234.26 287.19 9.59 0.55 7.47
KoL 202.31 2994.03 100.00 7.31 100.00

*6 HERXRE P . THEABLHMMAAXTLEEZEARKLE

Table 6 Soil total nitrogen loss under different land use types in upper, middle, and lower reaches of the study area

i st rh il T

I TN R/ o Tﬁﬁﬂ‘ﬁ%ﬁl/ TN/ Y Tﬁﬁﬁ%{/ TN R A/ Y ?ﬁ%*ﬁ%ﬁl/
km™ %) (t-km™*) (t-km™*)

A< 1l 0.39 25.53 1.91 1.15 51.21 1.76 1.76 48.92 2.56

L} 0.06 3.78 0.39 0.36 15.97 0.45 0.13 3.66 0.46

M b 1.03 69.69 0.26 0.74 32.83 0.29 1.70 47.42 0.31

it 1.47 20.15 0.34 2.25 30.73 0.57 3.59 49.12 0.55
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Table 7 Soil total nitrogen loss modulus of different land use types under different slopes and slope aspects

NEl R JE TN R BEE/ (tekm ™)
+ Hi R T SRS BE TN R A E/ (1o km

TR ) TN AR B/ (e km ®)

0°~5  5~10° 10°~15" 15°~20° 20°~25° 25°~35°  >>35° TH B CEMYE MM CRRIM
A&H  0.006 0.043 0.078  0.145  0.226  0.307  0.422 0 0.193  0.192 0258  0.174
BkHL  0.002  0.005  0.008  0.012  0.017  0.025  0.034 0 0.029  0.031  0.031  0.026
H 0.001  0.007  0.009 0.017  0.028  0.042  0.056 0 0.028  0.044  0.051  0.037
3 3T i Tl 4% 25 BV FH o b i RN 5 b 26 0 R o i O
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Fig.5 Correlation analysis among soil aggregate stability, soil physicochemical properties, aggregate composition, soil total

nitrogen, and aggregate total nitrogen
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