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Soil organic carbon and nitrogen content and storage in a typical watershed in the hilly

area of the Loess Plateau based on FD and ESM method
YU Tao, LI Zhanbin, LI Peng, XIAO Lie
(State Key Laboratory of Eco-Hydraulics in Northwest Arid Region, Xi’an University of Technology,
Xi’an 710048, China)
Abstract: In order to accurately estimate the soil organic carbon and nitrogen storage in the typi-
cal watershed in the hilly area of the Loess Plateau, 202 soil profiles were collected at 20 cm in-
tervals down to a depth of 100 cm in the Wangmaogou watershed. Based on the fixed depth meth-
od (FD) and the equivalent mass method (EMS), we explored the soil organic carbon and nitro-
gen content and storage in different land use types in the Wangmaogou watershed. The results
showed that the SOC and TN content in the 0~20 cm depth increased after cropland was conver-
ted to terrace, grassland and forestland, but the increase was no of significance. The SOC con-
tent in dam land at each soil depth was lower than that in the slope cropland, and the TN content
in 20~100 cm depth was significantly higher than that in the sloped cropland. According to the
FD and ESM method, the SOC and TN storage increased obviously after cropland was converted
to grassland and forestland. The SOC storage in the dam land had no significant difference with
cropland, while the TN storage was significantly higher than that of the cropland. The total SOC
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and TN storage in the watershed calculated based on the FD method were 694. 97 Mg and
24.18 Mg, respectively. And the total SOC and TN storage calculated based on the ESM method
were 665. 03 Mg and 23. 30 Mg, respectively. The total SOC and TN storage was overestimated

by the FD method. The present research indicated that sloped cropland converted to grassland

and forestland could increase the SCO and TN storage in some extent, and that dam land had rel-

atively high SOC and TN storage, especially for TN storage. It is suggested that the calculation

method should be considered in evaluating the impact of land used change of SOC and TN storage

in the future research.

Key words: hilly and gully area; ecological construction; land use change; soil organic carbon

storage; soil total nitrogen storage
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# 1 ORE R J7 2 A HURR & BRI
Tab.1 Soil organic carbon content under different land use types
T2/ TR SR/ (g kg D
cm I B o O ot BUTE: )

0~20 8.99+42. 39 9.64+2.01* 9.9842. 02 10. 1042, 67 8.83+1. 74"
20~40 8.93+2. 49 8.89+2. 11" 8. 8142, 45" 8.72+1. 81" 7.7840. 89"
40~60 8.58+2.14* 7.87+2.50™" 8.82+2. 43" 8.47+2, 35" 7.64+0. 76"
60~80 8.29+2. 40" 7.7242.07" 8.34+2. 36" 8.41+2, 31" 7.2841.04"
80~100 8.81+2. 18a* 9.16+3. 16" 8.48+2, 338 8. 682,438 7.51+0. 95"

B ARNG PR R A — A 7 AR 2R 2 8 22 5 8 3% (P<<0. 05) s R KE FHE R R
[ — 2 BB A [R) 4 b F) H Or X 2 J8) 22 53 i 3 (P<<0. 05) , T[],

#* 2 T FD LA IR] L s A7 20 4 5 A BLa Ak

Tab. 2 Soil organic carbon storage under different land use types by FD method

+ 2R E/ T HEH Pk R/ (Mg « hm™?)
cm B T T Mt b5
24,6875, 14""  25.1645.09° 256446, 79" 24,2044, 78"
_ P . . ) ) ) ) ) )
0720 23.2056. 17 (1.48) (1.95) (2. 44) (0.99)
24,0045, 71" 23.8046.62°  22.3344.63"  18.20+2. 08"
_ P . . ) ) ) ) ) )
2040 22956, 76 (—0.30) (—0.49) (—1.96) (—6.09)
21.08-6. 69"  24.71-46.82  22.37-46.21"F  20.33-42.01"
_ I ) ) ) ) . . ) )
10760 22.66°55. 65 (—1.58) (2.05) (—0.29) (—2.33)
20. 6945, 55%AF 23.36+6.61* 22.20+6, 10"8 19.38+2. 75"
_ e s ) ) ) ) . . ) )
60~80 21. 886. 33 (—1.19 (1.49 (0.32) (—2.50)
24.55+8. 46 23.75+6, 538 22.91+6, 418 19.99-+2, 52"
~ 55 75aAB . . . . . . . .
80~100 23.25%5.75 (1. 30 (0.51) (—0.34) (—3.26)
100 L. 2895, ggae  114.99F 21955 120, 78+22.85% 115.45422. 08" 102, 08+8. 02"
~ o. 243,307

(—0.29)

(5.50)

(0.17)

(—13.19
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Tab. 3 Soil organic carbon storage under different land use types by ESM method
+ 2R/ + ARG/ (Mg « hm ?)
cm A b 6 11 Fi b Hh,
24.3245. 14" 25.1645. 09" 25.4746.79"* 22,5444, 78
_ 4 N . . . . . . . .
0~20 22.68°56. 17 (1. 64 (2.48) (2.79) (—0.13)
20.7045. 71 20. 7446, 624 20,4244, 63" 18.20-+2.08"
_ N . . . . . . ) )
2040 20. 9456.76 (—0.25) (—0.20) (—0.52) (—2.74)
20.71£6. 69 23.35+6. 82" 22.37+6.21"  20.18+2.01"
~ + caA . . . . . . . .
10760 2266565 (—1.95) (0. 69) (—0.29) (—2.48)
20. 3245, 55 22,0146, 61" 22.2046.10" 19,2342, 75"
~ + aA . . . . . . . .
60~80 21.88°56. 33 (—1.56) (0.13) (0.32) (—2.65)
24.18+8. 46" 22.40+6.53" 22,9146, 415 19, 83+2, 52
~ +" aAB . . . . . . . .
80~100 232555, 75 (0. 94) (—0.85) (—0.34) (—3.41)
110.23+21.95*  113.66=+22.85% 113.37+22.08" 99.98+8, 02"
_ 4 A ) . . . . ) . .
0~100 1140723, 35 (—1.17) (2.26) (1.97) (—11.42)
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Tab.4 Soil total nitrogen content under different land use types

+ 2R/ TSR E/ (g kg™
cm P R Rl M i
0~20 0. 3740. 08 0.3840. 11" 0.4740. 15" 0.4640. 16" 0. 4440, 14*°
20~40 0.28+0. 10" 0.3340. 09" 0.31+0. 12" 0. 30=£0. 09" 0.44=0, 13
40~60 0. 260, 08" 0. 260, 10" 0. 2840, 15" 0. 2640, 06" 0.424+0. 12**
60~80 0.2340. 03" 0.2340. 08" 0.2840. 158 0.2540.07® 0.3940.15*
80~100 0.2320. 06" 0.2320. 10" 0.26240. 10" 0. 2640. 09" 0.4140. 12
#5 T FD AR LA H R A i
Tab.5 Soil total nitrogen storage under different land use types by FD method
+ )RR/ F A AEE/ (Mg » hm™?)
cm Wi T H LR PR Wi
0—20 0540, 20°° 0.9740. 29°% 1. 190, 37*A8 1. 16£0. 40"\ 1. 20£0. 38"
~ 0. 9540. 20°°
(0.01) (0.23) 0.21) (0. 25)
2010 0. 760, 26 0. 880, 238 0.83=0. 33" 0. 7520, 23" 1.0240. 31*
T 0.12) 0.07) (—0.0D) (0.25)
10—60 0. 6840, 20 0.70+0, 26" 0.77+0, 43" 0.70+0, 15" 1.12+0. 31
T 0.0D (0.09) 0.0D (0.43)
6080 0. 6340, 08" 0.62+0. 21" 0.76+0. 42" 0.66+0. 18" 1.04=0. 40"
T (—0.0D) 0.13) (0.03) (0.41)
40100 0,60, 14% 0. 610, 26" 0. 7320, 27" 0. 690, 24" 1.10+0. 31*
T (0.01) (0.13) (0.09) (0.50)
3.78+0. 87" 4,28+1.41° 3.960. 80" 5.4741.51*
0~100 3.6340.49"
(0.15) (0. 65) (0.33) (1.84)
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# 6 T ESM A L f 7 R 4 e At i
Tab.6 Soil total nitrogen storage under different land use types by ESM method

+ 2/ TSR E/ (Mg » hm™®)
cm kit 4 HiHh aNA 1
0.96+0. 29 1.1940. 37 1. 1640. 40**8 1. 1140. 3828
0~20 0.94-+0. 20
(0.02) (0.03) (0.22) 0.17)
0. 800, 23*¢ 0. 740, 33" 0.70+0, 23" 1.02+0. 31
20~40 0. 680, 26"
(0.12) (0.04) 0.02) (0.34)
0. 690, 26" 0.73+0. 43" 0.70=+0. 15" 1.11+0. 31"
40~60 0. 68=£0. 20"
(0. 00) (0.03) (0.0 (0.43)
0.6140. 21" 0.72+0, 42" 0.66+0, 18" 1. 030, 40
60~80 0.63£0. 08"
(—0.02) (0.06) (0.03) (0. 40)
0. 6040, 26 0. 680, 278 0. 690, 24" 1.09=40. 31*
80~100 0. 6040, 14"
(0. 00) (0. 00) 0.09) 0.49)
3.66+0. 87" 4,061, 41" 3. 8940. 80" 5.3541. 51*
0~100 3.5310. 49"
(0.13) 0.17) (0. 36) (1.82)

T A5 P RO RR SR s e S A R R 5 2UR 4 B2 e AR B s

2.3 FD F1 ESM A iE3timig tEmE S 20 &M
FE A T AN [7) = R 2 A LR
e Z At FD Jy i 28 1 b Ay 22 8 pl
IR 25, FEOT 45 R ESM )7k W & .
e A 7 N Tl D22 = W T s O = B e e 1
BLBR A A R 25 R N6 7 M 8 im, 3T FD

1 ESM J5 AT £ I 0 ~100 em 584 Pk
SMBERSYR 694. 97 Mg 1 665. 03 Mg, AT ESM
D5, FD 7 353 800 i 4 AT LB B A T
4.50% ., FD FEI A0 EE R 0~100 em +1E4
RGN 24. 18 Mg, Tl ESM 75 ¥ HH 58 10 s i i
23.30 Mg, FD Jrikit B my 2 A et s il 17 3. 78X,

RO IEA YL S A

Tab.7 Total storage of soil organic carbon in the small watershed

TR HURR B it/ Mg
T H A 7= AR/ km? 751/ Mg
FD ¥ ESM
e it 1.33 153. 32431, 06 148.16+31. 06 5.16
T 1.54 177.08433. 80 169. 75433. 80 7.33
T 2.18 263. 3449, 81 247.78+49. 81 15.52
R 0.55 63.5+12. 14 62.35+12. 14 1.15
£ 1) 0.37 37.7742.97 36.994-2. 97 0.78
it 5.97 694.974-129. 78 665. 034-129. 78 29. 94
8 WA L
Tab.8 Total storage of soil total nitrogen in the small watershed
T AR SR/ Mg
+ A T TR/ km? 2218/ Mg
FD % ESM
Bkt 1.33 4.8340. 65 4.6940. 65 0.14
s 1.54 5.82+1.34 5.64+1. 34 0.18
T 2.18 9.3343.07 8.8543.07 0.48
R 0.55 2.1840. 44 2.1440. 44 0.04
ik 0.37 2.0240. 56 1.98+0. 56 0.04
it 5.97 24.1846.06 23.3046. 06 0. 88
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