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mm ), AR E &b 38 0 4 B AR 6 H iy
(122 ~177 mm) , NPK+Strfb 4 K /17 86.3
mm, 15 2EFAY38.9% , HoAth 15 AE S jiti 46 4=
AR ITE66% L I .

201 64F 24EAE #1196 ~ 306 mm, CKAib#H
FEmEEE AL (79.7 mm) , NPK,
NPK+StrHINPK+OMAR i e (i 4 th AES H 4y, 43
HA53.6. 52.1F196.3 mm, NPK+BCIE{H H A6
Ay (77.8 mm) , fEAAERKFEMER ™G 2SER
T 160% ~ 88% .

201 7AEAEAR R N 140 ~ 255 mm, ML RIRTH
WA AE6 H 4y (60.4~130.4 mm) , fEAAE
KRS SFERN66% ~ 96% ., WESRE TS
R K B AT AT OCAh TR IHA 32 4 1l = S ML 1 52
Wi, ZLHEDCRY 2 DL EW - ol 3, BRI LS
PR E

Y2 LRTHT, AR 34 1l 3R 77 it by e IR Tk
Jy: NPK+BC (297.1 mm) . CK (2652 mm) .
NPK (242.9 mm) . NPK+OM (217.0 mm) .

Dynamic of rainfall and runoff during the period of 2015—2017 relative to soil fertility building practice

NPK+Str ( 188.8 mm ) . PRNPK+StribHisl, #9FH
69% ~ 83 %M M KRR E THEA R K R 20154F
PR AKCH10.3% ~ 14.8%, CKALIRTN B4 4K 2
B AR N20.3%, HNPK+StrabFE 3%, 2016
EF201 74 WAE10.1% ~ 17.4% . 8.2% ~ 15.0%
W RN L AL b R 4200, AEA B K B INPK+BC
R AEREE (21.5%, 18.9% ) , NPK+Strifif
ZHAL (10.9% . 8.9% ) .
2.2 ARERERTHERENOHDNSETN

20178 2015—201 74 A [l 55 AL RSt T 342
RSB, 2015424 TR 291 ~ 3644
t-km™, CK. NPKFINPK+OMAbFE T (=i i 4 30
TESAGY (1445, 1467, 871 tkm™) , NPK+BCf
Pg(E HBLAE6 A 6 (1126 tkm™) , NPK+Str{Z/fh
WA FRAE 10 A £ (110 tkm™) , £ 550 AL BE7E
1A 28 THMRABARRNE LR, ERKEE
2 AR IR 1938.1% ~ 86.2%

20164F IR M E 520154 ML, 2R
Pl h258 ~ 4 131 t-km™, (20U HRAES A

http: //pedologica. issas. ac. cn



34

TMEIAE : AN[R]5 ACHEte Xob 2 3 B i - A BRI 2K 5 )

641

=1

Table 1

2015—2017FE AN EHERIEE T R = RIR R

Generation of surface runoff during the period of 2015—2017 relative to soil fertility building practice

AERFRTN L AFAR I AL Annual runoff HERK ZAR T R 4U Runoff coefficient
Ab¥E AEFAR R Proportion of runoff in the coefficient/% in the growing season /%
Treatment  Annual runoff/mm growing season to annual total
1% 2015 2016 2017 2015 2016 2017
CK 265.2 73 14.8 15.7 10.0 20.3 17.6 13.0
NPK 242.9 69 13.5 13.7 10.1 15.6 17.3 11.3
NPK+Str 188.8 53 10.3 10.5 8.2 7.0 10.9 8.9
NPK~+BC 297.1 76 13.7 17.4 15.0 19.4 21.5 18.9
NPK+OM 216.9 83 14.2 10.1 8.7 18.5 153 13.5
0
g .
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Fig. 2 Dynamic of soil erosion during the period of 2015—2017 relative to soil fertility building practice
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HAEFA3.20 mmEZE EHRA, HEBELEAL
K ZE (84.5% ) . NPRKAMH T L EEW 8N
3 745 t-km™>-a', NPK+BCALFI 5 > S A

(3931 tkm™>a™") , {HENPK+StrHINPK+OM
W B Z b T R (P < 0.001) , 43918332
1 455 tkm2-a™',

=2 2015—2017FEFEERBIERE T TIRE MR

Table 2 Soil erosion in the peanut field during the period of 2015—2017 relative to soil fertility building practice

R

i Erosion modulus /(t-km™-a™) R

Treatment Average annual erosion depth/mm
2015 2016 2017 VA Average

CK 3610 4131 4245 3996a 3.2

NPK 3644 3425 4166 3745a 3.0
NPK+ Str 291 258 448 332c¢ 0.3
NPK+BC 3203 3355 5235 3931a 3.1
NPK+OM 1961 1132 1272 1455b 1.2

e RHEAE1.25 gem™iHE; A Duncanik T ZE LA, /NE FHEa, bRlcE R AR HTEP < 0.057KF T 225 1 3 Note:

Soil bulk density is counted as1.25 g-cm™. Multiple comparisons are conducted with the Duncan method, and different letters denote

significant differences between fertilization treatments (a. b and c) at P < 0.05, respectively

2.3 FREERERTEIRRENS

P13 g AN [R] 15 BE 485 e e v A AL 7 it 1 A8 Ak
R, 5 HIERMENSEBOART, AR S
HIF LM B ZE A k. 2015—20174E R DA HL
Bk R INPK+OM fie i, K INPK+BC,
FLR ANPK+Str MINPK , )5 WCK. S5NPK#H
b, NPK+Str., NPK+BCHINPK+OM¥) i & 1 55
THIB SR (P <0.05), Z9me.2. 7.1,
10.2 g-kg ™',

20154ECKAR TR VA HLak -3 & 1k
8.6 g-kg™', HCK#t, NPK., NPK+Str.
NPK+BCHINPK+OM ;4L 43 584 50 17 1.3 .
3.4, 6.9, 12.0 g-kg AT HLEK . 4517 A0 AL BTG B
IE(E

20154, 20164ECKALFE T J V0 A HLAk F
Yo mA%2.2 g-kg™', H5NPKAMI L, NPK+Str,
NPK+BCHINPK+OM = Fi 45 HLKE AE 4b # AT HLEK 43
B M3.3. 3.8, 5.3 g-kg'.

201 74ECKAR TR R VA HLak 3 & 1k
6.8 g-kg™', ENPKHM I, NPK+Str, NPK+BCHI
NPK+OMA HLK; AL 4k 3 A5 HLAK 53 5 34 in10.3
11.6, 13.2 g-kg™'c CKHAINPK+OMAT HLAK I {15 14
HIAE4H (10.9F141.0 g'kg™' ) , NPKHAINPK+BC
AL B EI2H (14.1/130.3 g-kg™')

NPK+StrAy ALaR W H Bl fE8 H (36.1 g'kg™ )

M2015—20174EPRIEIZER R, LA201 7418 1D
A HLRR 2 22 S K, ) A B )R Vb A AL B
A2225.1 g-kg™', NPK+StrAbB T Je v HLa & &
W T HABLH (P <0.05) , 20154ENPK+OM
Ab PR U VDA MLAR R T b (P <
0.05) , 20164FIR VAT HLAK & it | AINPK+Strii 5 ,
5NPK+BCHINPK+OMAL A 2 7 A3 (P >
0.05) .

ME 4R, 2015—201 74 A [6) 15 AC 1% it
T, Y vb e A HLER R SR BRI R R
NPK+BC (33.2~788tkm™) . NPK (21.4~34.8
t-km?) . CK (23.7~29.0 t-tkm™) . NPK+OM
(10.6 ~23.4 t-km™) . NPK+Str (2.5~10.2
t-km™) o VRV HEENE A HLEK I K A 7 R o Y
e, R E AR, HAELERKRERD
A ALBR R B R AE4.0 ~ 44.6 t-km 22 [H],
H AR L B T8% L o WAEPRELRE ,
B NPK+Strah, 20154 HAth 55 A0 40 B2 F 09 A AL
R R FEREELAEEKSE, H2FERE LR
() HL B4 ) R 80.2% . 79.8% . 79.9% . 76.5%,
M2016. 20174 4% 4b BT Je Vb A ML i 2% 35 &
HEFEAREARKSE, S5 H94.0% ~95.6% .
79.4 ~89.9% . W iFAHESTHI AT A, CK. NPK,
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Fig. 3 Content of SOC in sediment during the period of 2015—2017 relative to soil fertility building practice
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NPK+BCFINPK+OMALHE R VB Vb A HLAK I 2% B
SRR . [N 0 B RIAR I B SR A S R A oG
(P <0.01), NPK+Str¥; MU+ T Ve v VLR Ik

®3 RSANBRE

KRR BRSO B A A (P < 0.05) , 5
% T e R AR R A R BN 3 (P> 0.05)
(£3) .

BEFWMERBEXSN

Table 3 Correlation analysis of influencing factors of total SOC loss in sediments

4 [P T 5t ¥ T e S RN RN {5 B
Rainfall Rainfall intensity Runoff depth Volumn of soil erosion
Treatment
/mm /(mm-h™") /mm /(t-km™)
CK 0.54" 0.59" 0.66" 0.97"

NPK 0.63" 0.58" 0.66" 0.96"
NPK+Str 0.12 0.37 0.18 0.95"
NPK+BC 0.50" 0.53" 0.52" 0.90"
NPK+OM 0.53" 0.55" 0.57" 0.91”

W : RfPearsonk I AT AT . TEAMBEME (P <0.01) , "FRBEMHE (P <0.05) , NFRNFERMCHER D2

(P >0.05) Note: Pearson test used for the correlation analysis. ~ denotes extremely significant at P < 0.01, " significant at P < 0.05,

absence of asterisk means the correlation is not significant (# > 0.05)

3 it #

3.1 EEE R IR M E E

ARHFST M, LT bR R T 5 5 R AR AR
K2, WSR2 b2 [0 35 £ 76— i 137 G
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L2 4 i 7 21 398 i B b S
3.2 IEARE R T IE AR KR
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Effects of Fertility-Building Practices on Soil Organic Carbon Loss with
Sediment in Sloping Cropland of Red Soil

FAN Yalin"? LIU Xianzhao' GAO Lei® WANG Yaji’ PENG Xinhua®'

(1 School of Resource, Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan, Hunan
411201, China)
(2 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing,

210008, China)

Abstract [ Objective ] Soil is the largest carbon pool in the terrestrial ecosystem. Storage and
sequestration of soil organic carbon (SOC) is an important factor affecting balance between input of organic
carbon with organic matter incorporated into the soil and loss of SOC. Being a major hydraulic erosion
stricken area in China, red soil sloping farmlands suffer serious soil erosion, which in turn drives heavy
losses of soil organic carbon from the farmlands, posing a problem that should not be ignored. However,
so far little is known about status of soil erosion on and SOC loss via soil erosion from red soil sloping
farmlands subjected to different fertility-building practices, which seriously affects sustainable development
of the local agriculture and eco-environment. Therefore, the objective of this study is to investigate effects
of fertility-building practices on surface runoff and soil erosion, and to elucidate dynamics of organic
carbon loss with erosion sediment from red soil sloping croplands. [ Method ] A field experiment was
initiated in 2012 and designed to have 15erosion plots laid out on a sloping cropland, for five treatments
different in fertility building pattern and three replicates for each treatment. The 5 treatments include CK
(zero fertilization), NPK (application of chemical NPK fertilizers), NPK+Str (application of NPK fertilizer
plus rice straw mulch), NPK+BC (application of NPK fertilizer plus rice straw-derived biochar), and
NPK+OM(application of NPK fertilizer plus swine manure).Peanut was planted in all the plots. At the
lower end of each plot, a pit was dug for installation of a tipping bucket runoff flow meterconnected with
an rainfall event counter to keep real-time records of runoff, and entire process of a soil erosion event.
A 300 mesh screen was placed under the bucket sm to collect sediment.Runoff, soil erosion sediment
and organic carbon concentration in the soil sediment were monitored during the period of 2015—2017.

[ Result ] Results show that in terms of volume of runoff, the five treatments displayed an order of
NPK+BC > CK > NPK > NPK+OM > NPK+Str (P < 0.05), and in terms of sediment loss was in the order
of CK=*NPK+BC~NPK > NPK+OM > NPK+Str (P < 0.05). About 69% ~ 83% of the surface runoff and
70% ~ 89% of the soil erosion occurred during the peanut growing season (April—August). Compared
with Treatment NPK treatments, Treatment NPK+Str, NOK+BC and NPK+OM significantly increased the
concentration of organic carbon in the sediment (P < 0.05). However, Treatment NPK+BC was the highest
in total organic carbon loss via soil sediment ( C 52.1 t-km™-a™"), while Treatments NPK+OM and NPK+Str
the lowest. No significant secasonal changes were observed in organic carbon content in sediment. About
78% of the loss of organic carbon with sediment occurred during the peanut growing season (April—August)
in each year. [ Conclusion] All the findings in this study demonstrate that application of NPK Fertilizer
plus rice straw mulch and NPK fertilizer plus swine manure (or Treatment NPK+Str and NPK+OM) can

reduce soil erosion and organic carbon loss effectively, while application of NPK fertilizer plus rice straw-
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derived biochar (or Treatment NPK+BC) does not have much effect on soil erosion, and instead it increases
the concentration of organic carbon in the sediment, which is attributed to characteristics of the local
physical environment and texture of the rice straw-derived biochar, small in particle compositions, and low
in density, and making it easy to get lost with surface runoff and erosion sediment and hard to retain in the
soil. So it is not recommended to use biochar as supplement in fertility-building for soil erosion control in
the red soil regions of China.

Key words Sloping cropland; Soil erosion; Straw mulching; Swine manure; Biochar
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