E
Acta Pedologica Sinica

DOI:10.11766/trxb201712220550

Ba — ~ N . %
IR R RREHIBE N SEK
g MR ZEAT TN TRE X B
LR KRR RS, TLP Y LIRS PNAE A, ME 330029)

1 E R RN AR N A R RRE, T 2015 4F 5 H—2016 4 5 H R A EFANA S LK B IRIR
Rl , AWEAL VY S L0 MR R B . TR S AR ER G R 3 Rl A B s R AR A R R R A RS A E R TR T
IS . EREE: (L ERUAHEFSENLSOES M, TN (B%). DIN GEESTHE). DON GAMESHENED M
PN (Vb RURIAED FZFE 105 cm bt , SRV HH SOEE 71%, TREHRAFA 30 cm. 60 cm 33t im i i E
BN 23%F1 6%; (2) R R EELUEMA (DTN GEMERZED & TN Bl 54.8%~86.9%) ., DTN
N LATHLA (DIN &5 DTN LR 57.8%~97.1%) JuH 2 NOs-N (AZD M. B EMHRZ R H I 3 ZR A N EE A
PSR FHAE; (3D CREH B4R o6 vT LUBLL M IR AR AL, TR BT B o A 3 K S AR T e R = IR R 4R

I XU o
KR 4 MEER: THEED: AL AR PR
hESES  S157.1 HEFRIREE A

PR R T 3 TR A ST R AR I S B AR 53U, FEREM AR RIVE R T, St 3 9R oy BhE i
1R AR IR PR SR ARIC N 2GRN, T 51 A2 -3 b 32 2 BT SRR R R TS e, it 35 dth R A
FIEFR AR T H R, PR IR IR R BT A Do R AR, EANMEE
FRELI 7B, e & RN m ks O pRia st R L S R AR ok RUD T T
JZBETE, SRR T RO T P U0 T4 e R R DX IR T B PERURRAE S S
BIZ. 0004 AR E K L S it R AR 2 R ™, ORI I AIESE, BAAMR AR R R RS
SRERS L ERAR, BHHE P RIS IR R IR R AT B SRRV E PR AR 2 2, i dia e
BT T AN EKSCHL R 58 6 b X A SR %, e Az b it i A5 0 (NO5 -ND VR B2 R AT IR IR 202 i 5
PRS2 YIE B 26 00+ K R R (0 BN R . R t, DO BRI T it
By R RS, K ET AN AU R A XSS, A R RN B B T E IR A
BT IR TR R AN SRR T KT O TS AR, MHAESER R (i bl
0 RKIETRD.

AR R A e X 2 1078 (X)), TARN113 5km?, (5 204 X - i i T AR f/151.8%, 5 4 [ -3
TA11.8%% . X IRBEK TR, H0 ELTIEE SRR R, S b e A AU [ S x4 I
WM R IR OISR T AT T WIRB W, RSP0 50 T o A S B 39 b I R R S Rk

*E KRR ST H (41401310) . VTP HAARIEEEETH H (20171ACB21072) FIT P64 7% Hh A A %% Bhit-£1 (20171BCB23080) # 8l Supported
by the National Natural Science Foundation of China (N0.41401311), the Natural Science Foundation of Jiangxi Province in China (20171ACB21072) and
the Program for Excellent Talents of Jiangxi Province in China(No. 20171BCB23080)

PEF i KB (1978—), L, YL, 1oL, BaRBE L, FEMAITIRAK LR 5SS IR G 5C. E-mail: haijinzheng@163.com
Wk H e 2017-12-22; WIS EORG H . 2018-02-12; HRAGHe# HAH M (www.cnki.net):

http://pedologica.issas.ac.cn


mailto:haijinzheng@163.com

E
Acta Pedologica Sinica

T (AL s SRS A U St I IR ORI AW T L0 e A SR Pt B M R R S5 3R 00
SRARFAE . E 32 B8 U T B AR, BT AR R 25 A T b i A I 5 287 i S Heia B 77 0 IR
R ST A TE s T H, BT 2LIR X A R 7 BO R AR AN ST [ 454 X 4R 0 AT TR X, 21
HEO + HOKSORBL S BRI X R i, ASCM B AN KRR R HK MBI IR B, K
T E SR B2 T 2RO A R I e L LR S B, RSO A RS R [ 7 =
B L R R S L R ARG AE, DUIRRAN T MR LD A AR A FE SRR R I TR Z 5, SRR A
R E . TESSHE], iz X K it R AR RS G Bia SR AR AR .

1 PPRHS

1.1 RIS XHEER
I A W AEVL A A 2 By v K AR FE R G0 B o (115°42'38"E ~115°43'06" E,

29°16'37"N~29°17'40" N) W. iZHEHJmE R KR, 8 TR TRTURX, 24P EIREK
w1399 mm, FEEFFEL9H, HEFERKERTONL, L 28 FHREL16.7C, ZEFYIEFE Y249 d,
F H AT 401 650~2 100 h; Mgk i, #9R30~100 m, 3 RES =25 MM il 0 AT i i
k. TIEREONEINLAR LR E AR, SRR, LEEEZ105 em, TIEHIM LR
T+ A7 g Ah-Bs-Bsv-Csvi?d, Hirh: AWRJEEEZ)50~30 cm, 1828 }91.05~1.32 gcm®; Bs/2 )5
£1930~60 cm, +IEZEE H1.48 gcm?; Bsv)E B L >60 cm, HIEAE N1.53 g om¥P, HIEABFR K
NRINAh > Bs > Bsv, #TER 502 L3R PAAAEE PR I o 1% 3B AR 3R 2R i A 40358 e e X R AR
1.2 gt

SRR E 5K B IREEE, T RAR LA 30 cmy 60 cm AT 105 em i, {5025 B 7
M E S WICHR[21, 24]. WE 3 M, RIERES (FEE S5, B 100%, & DR SR
TRFETE 30 cm) FHEZE f5 CHXIEIR B 5 S i T 1R, B 100%, JEEZ) 5 em) ARG XTI (Hb
KAME), KEHERREIRFF IR TR ). SO/ NX A ISR 145 BAPX S 5 my K
15 m OKPH52). /NXT 2000 @, 20d 15 a UtRefaE, CHEal HAR AR /X A & 00 4b B4 i o)
AR, BT AR LR 1 CREERFER RN 2015 45 5 H 22 HEAEHTD .

#* 1 AR/ NXTEFRTERE

Table 1 Chemical properties of the soils in the three treatment plots

Rk
T RIREE BB o TR AR A B
AbFR ) ) ] o Available
Soil depth Organic matter Total nitrogen Alkaline nitrogen Total phosphorus
Treatment n . » N phosphorus
(cm) (9kg™) (9kg™) (mg kg™) (9kg™) 1
(mg kg™)
THEE 0~30 19.87 0.98 114.80 0.22 12.55
Grass cover 30~60 6.84 0.53 65.10 0.24 10.27
60~90 4.93 0.45 42.21 0.17 3.69
THES 0~30 14.81 0.83 87.71 0.34 19.73
Straw mulch 30~60 5.57 0.53 59.01 0.20 16.28
60~90 4.27 0.45 29.61 0.25 5.62
R 0~30 11.38 0.53 60.41 0.24 19.86
30~60 8.63 0.38 61.11 0.19 17.80
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Bare land 60~90 5.24 0.38 52.50 0.18 5.61

1.3 MMiEtRS A

WFIMRI N HIE R R R EAERAC (R , T201545H 22 H 2 [ 4 b 16 A S0 1 5010 it
FRUEHE LR 2300 kg hm™ (214 55140 kg hm™), A JE TFFE 2370k AR 4 I 460 T R R B2 IR R i
H AR R A = PR B O, R B S20154F5 H 22 H—20164F5 H21 H o [ Y &% 56 X 55 3 B
IR R W AT A AR R AR i R P K RS, TR e ARG AR A
PGS ARG, B S AR I R 1K TS B P2 5 FE R GE R 42500 mIZKAE T 2RMI R, DL N fe e Sz B A [l
SR B T4 CUKFRAE, TE48 NI SEEE, B M S Ep(TN). AR AS RpDTN). RS
THLE S FEp(DIN) H AR Ep(NH,-N) RIS SR & FEp(NOs -N)ZEF8br o A HTi IS, B KFERE 7
REAJBGE BTN p(TN) CE BRI AR, SR F K A2 /K FE420.45 i FLIE 5 St I8 5 00 VA A R
A B SRR EIRZ . p(TN)Hp(DTN) B L B A A — 2 A9 Y FE R E s p(NH,™-N)R
AR 53 e P A s p(NO5 N FHBR B i Sy ) s 491,
14 HIEERSHE

T &5 D X AR e b 818, CHp(TN)Z2 R H IS S B RRAS R E, KRR ey
BT B s A p(NO, -ND 1K, A AR, p(DON) GRS AHLEREIRE, mgL™ « pipnd (B

FRDBRAEREIRE, mgLD . p(DIN) GEMFSTHER EKE, mgL™h) #EiditHE 5.

P(DOND=p(DTN)-p(DIN) )
P(PND=p(TND-p(DTND @)
P(DIND=p(NH, " -N)+p(NO; -N) @3)
AR AR TR T
N CooxO.
w, =310 55 e @
i=1

R i=1,2,..., Np» FE7555 § VI s Ny B R U8 Wi 38 K SAR0AE 40 | R & O H B kg hms
Cig ZRH0 1 KRR . 3 KRBT 5 | BRI RIS, mg LY Qu NS | KIAM . 25 k 244

TEHTA R, m’s A MR/ NX TR, ASCH 75 m?,

2 4 R
21 BEREPAEHESEIKRE

AR SR B0 2 20154E5 H 22 H—20164E5 H 21 H 287k H AR F& M = I F4F KA KRR W 45 51 .k
BE UL B A B RV L 246 mm,  FEELE RGN X HLRAZ . 30160 emigE it LA & 105 emige L I 4 il
928.94, 21.06. 13.82. 393.0 mm; T HE 55/ HFRALI . 30F160 cmiFeH it B & 105 ecmdge i = i B
Al N27.48. 39.36. 20.51. 647.1 mm; FREEXIHE/NX 73507489.97, 17.89. 10.18. 473.9mm (E[1) .
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Fig. 1 Effluent from the plot relative to treatment and soil depth
LG A [ A B %43 AR P B i T B VR EE I P M QR 2 fos . Bk 2 AP, AEREAE a6 by
HIA I R AN TR T2 S R AR R i S 0 B 2R B (R B I N RT3, R p(PN)Ah, B i th 1
p(TN). p(DIN)HI p(DON)Z3 7l Jyh AT I A R 4 HIE 1K) 36.5%~56.4%. 23.8%~47.0%F1 10.5%~46.5%;
B 5 AR AT R A )T 25 G E AR R S A 2 R R ) I 3 K A, R ) p(TN)
p(DIN). p(DON)FH p(PN) 73 7 Nt R A A R fan R 1) 2.72 £%~8.16 fi%. 5.07 £5~14.55 fi5. 1.83 f5~8.62
f5A1 1.09 f5~2.94 %5 RREE P HAZF P4 H D p(TN)FT p(DIN) . 280 H Bl 2 8 2 () 184 0 i 384 K Fr e 34,
TG p(TN)RT p(DIN) S 3 A 2 47 7 SR 4 H B 1.59 1% ~4.38 {51 5.01 £ ~15.04 {5, {HA
TRy L4 E AR p(DON)HI p(PN)BE 2 17 B A8 1k T B B A
MALBERRRE (3R 2), B EAE R o/ X R IR EEAR TR EE X N X, 1558 5 /D X SR
W TR/ o AT, R B Rl 5 0 T AR IR BRIk A 6 W B e, T R BT
5 A A 35 R B R AR AR R U R IR E 40 R I KUK o
* 2 PRERTRAMASRRRLRERE F1E

Table 2 Mean mass concentration of different fractions of nitrogen in runoff relative to soil depth (mg L™)

pOsE] YRR

Treatment Runoff/Inerflow P PON) P(OON) PEN)
T B o Hh #4237 Surface runoff 2.237de 1.03% 0.674b 0.523¢c
Grass cover 30 cm 3R Interflow at 30 cm 1.144e 0.377e 0.313b 0.454c¢
60 cm P Interflow at 60 cm 1.261e 0.488¢ 0.071b 0.702¢

105 cm $#EH Interflow at 105 cm 0.816e 0.248e 0.178b 0.390c

TR Hh&A2 3 Surface runoff 2.643de 1.011e 0.362b 1.269¢
Straw mulch 30 cm 31 Interflow at 30 cm 7.177¢ 5.128d 0.663b 1.387bc
60 cm 3P Interflow at 60 cm 10.39b 7.790¢ 0.875b 1.722ab

105 cm #EHi Interflow at 105 cm 21.56a 14.70a 3.125a 3.735a

PR TR K42 Surface runoff 2.757e 0.640e 0.421b 1.695¢
Bare land 30 cm 313 Interflow at 30 cm 4.374d 3.476d 0.052b 0.846¢
60 cm P Interflow at 60 cm 4.659¢cd 3.204d 0.184b 1.272¢
105 cm HEH 9 Interflow at 105 cm 12.09b 9.626b 0.941b 1.518bc

#: ANENGFRRIR E—FI R A E 5 BRI E5%K 2R B3, p(TN). p(DIN). p(DON). p(PN)7 A== A

BIRESTHE . BIRSEHEMBEFERY TR ASEFEIRE Note: Different letters in the same column indicate significant
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difference between treatments at 5% level, and p(TN), p(DIN), p(DON) and p(PN) stands for mass concentrations of total nitrogen,

dissolved inorganic nitrogen, dissolved organic nitrogen, and particulate nitrogen, respectively
22 FEEREESEHLBE

IS IMHAA FAL B & BRI AR B E K 2 fos. aTRUE W, ORI FE i, 2035
Hi1 105 cm 3% 197 1 TN DINDON F1 PN % 38 5735l o 47 3t i 208 5211 76.6%~95.9%. 78.0%~97.3%.
72.9%~96.6%7F1 71.8%~94.4%; 30 F160 cm i+ TN DIN. DON F1 PN % tH 18 & 73 71 o5 12 i H s
JHEM 1.3%~5.0%. 0.4%~4.1%-. 1.0%~6.0%F1 2.1%~4.8%; HF/ZH+ TN. DIN. DON F1 PN it
EESE 0.5%~15%-. 0.4%~21.1%. 0.2%~16.8%F1 1.3%~23.2%. XFEWAFLERLR 4 L
105 cm HHEOANE, AT HEE R 71%00E, iR AR A AN R RIS 2 23% A
6%

MACHRRKE (K 2), RIGWII 3 FrabF ) TN. DIN. DON H1 PN it 38 8 /N HEF N5
B >WEANESHEES. B TR R EE S = E LR EIR AR, A E AL AR
R HH e R S AN [ A R ] 7 2 S R U R 72 R AL

0105cmiEHR Interflow at 105 cm
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Fig. 2 Output flux of different nitrogen fractions in runoff relative to soil depth
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2.3 FMERREESBEMERESRETTE

S AR T I R FOE H DO RS RS K T A st . W R Bk E (R 3), ERIEN
bt A2 o L R R LA YR YD ORI B R 2, AR TN i 3 B (1) 64.4%; SRHRAEHL W 78 o5 A PR
VeV RORLIR B 0 PN (¥t ELA9) N [ 28 54.2%, S50V RS BV DTN F%H Lu ] (45.9%) AHZEANI 2
T SR EOE AR )78 15 AL B85, DTN SRR AU 10 F 20, & TN S @ &1 64.9%. X T3,
3 FALHE AR 54.8%~86.9% % LA DTN #iith, RN H Y AR RIS MA N E, HT5E
AR AL T R DTN % e & s T B 7 56 A0 3, 0 5 1 57 26 AR R AR FE N3k DTN i
HH oA PR B S e TR R T AR R

®3 REAMESBRERALES
Table 3 Composition of TN in effluent relative to soil depth

ERAER TR A e B LA
pagi b eaiit i W E Percentage of TN
Treatment Runoff/Interflow DTN output PN output (%)
(kg hm?) (kg hm?) DTN PN
MG Grass cover Hi 423 Surface runoff 0.36 0.20 64.9 35.1
30 cm A Interflow at 30 cm 0.12 0.07 63.1 36.9
60 cm 3 Interflow at 60 cm 0.07 0.06 54.8 45.2
105 cm R Interflow at 105 cm 1.65 121 57.8 42.2
MAE Total runoff 2.20 1.53 59.0 41.0
FHEFE % Straw mulch HhE A7 Surface runoff 0.31 0.36 459 54.2
30 cm 3E interflow at 30 cm 2.07 0.59 77.8 222
60 cm FErf Interflow at 60 cm 212 0.57 78.8 21.2
105 cm 3 Interflow at 105 cm 115.5 25.64 818 18.2
KSAZI Total runoff 112.0 27.16 815 185
xR Bare land HhF AR Surface runoff 1.44 2.61 35.6 64.4
30 cm 3 Interflow at 30 cm 0.75 0.23 76.5 236
60 cm I Interflow at 36 cm 0.55 0.33 62.7 374
105 cm i Interflow at 105cm 53.56 8.08 86.9 13.1
JMAE Total runoff 56.30 11.24 83.4 16.6

IR, AR R S A AR R R A R R 0 R R, MO TR
fifs VA DTN [ TS - iR 4 AP0, X T HU AR, AER AL B A2 DTN Ha s LA LS AT,
2905 64%; SREUFEHLWE Y7 o5 FIE i V78 S5 i 5, DTN B R 04 B W LAEHLA A E, (5 60%~
76% /Ao X TR RUGENR, 3 FALELT DTN R4 LAEHLASHH 3, DIN 5 57.8%~97.1%, H
R B AR R AL B R 45 )2 g b i o DIN i 3 i TR 8 s A0 3, X 5T R s AR B A 3 T % 2
im0 p(DIN)JEHAZ p(NOZ-N) IR FE I il iy THE 78 de b 3T 5C . 7E DIN 1, BT NOg-N &
5iT%, &0 BEET T p(NOg-N)BELE 2 5 T p(NH,-N), fHEE . T8 5 MEELHE T NOs-N
S B3 0 NH, TN S & 2.89 fi5. 72.79 f5. 15.37 fixs

Ak, MRS TN A RE (R 3ME 4, T T HE SRR/, WP
NOs-N 2 AR MR EELE (5 TN KN 56.2%~76.7%), Br2: A IR LB NH, N 4
A& 5%), HAHPN (5 TN #iR1 13.1%~37.4%) 1 DON (/5 TN ki) 1.8%~12.5%) ., {HX}FiE &
TR AAE/NX, WS PRI R PN TN 25 H 39.2%~45.2%, FLUCH NOs-N Al DON, 434l TN
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W 24.1%~31.6%H1 10.6%~24.4%; NH,-N LL#lEb, N 9.3%~15.6%. XEA 3 FikbFE R HR
TN %t B% DIN #M&A DON F1 PN,

x4 BRESERE (DTN) MESERRHERS
Table 4 Composition of DTN in runoff relative to soil depth

AN[FZH 531 DTN it & & TN EL
Fractions of DTN output #i DTN Huf) Percentage of TN
SRR (kg hm®) Percent?g/e)of DTN (%)
Treatment Runoff/interflow DIN ° NH4*-N NO3-N DON
. ] NF DON
NH;*-N NO;-N DIN DON
Sub-total
TR % %42 Surface runoff 0.03 0.19 0.22 0.14 60.7 39.3 5.9 335 25.5
Grass cover 30 cm AR Interflow at 30 cm 0.02 0.06 0.08 0.04 68.0 32.0 9.8 31.6 19.5
60 cm IR Interflow at 60 cm 0.02 0.04 0.06 0.01 80.7 19.3 15.6 28.6 10.6
105 cm i Interflow at 105 cm 0.27 0.69 0.95 0.70 57.8 422 9.3 24.1 244
AR Total runoff 0.34 0.97 131 0.89 59.5 40.5 9.0 26.0 23.8
TEE % A2 Surface runoff 0.07 0.16 0.23 0.07 75.7 24.3 10.1 24.7 11.1
Straw mulch 30 cm IR Interflow at 30 cm 0.11 1.79 1.90 0.17 91.8 8.2 43 67.1 6.4
60 cm AR Interflow at 60 cm 0.02 1.85 1.87 0.25 88.3 117 0.7 68.9 9.2
105 cm A Interflow at 105 cm 1.18 96.65 97.83 17.66 84.7 15.3 0.8 68.5 125
SRR Total runoff 1.38 100.5 101.8 18.15 84.9 15.1 0.9 68.3 12.3
R X R & 429 Surface runoff 0.20 0.33 0.52 0.92 36.3 63.7 49 8.0 22.7
Bare land 30 cm R Interflow at 30 cm 0.02 0.71 0.73 0.02 96.9 3.1 1.8 72.3 2.4
60 cm 3R Interflow at 60 cm 0.04 0.49 0.53 0.02 97.1 2.9 4.7 56.2 1.8
105 cm $#EH Interflow at 105 cm 2.92 47.25 50.17 3.39 93.7 6.3 4.7 76.7 55
SR Total runoff 3.17 48.78 51.95 4.35 92.3 7.7 4.7 72.2 6.4

3 i it
31 FMEEREES EMETSHE

[ P 4N I SRR IR A A B i 2 PO, (B et gt B R A M R AR, KRR A M
R T B R LRG0 W R BN S W TR R o AT SORI ] H A s R AL VEAR M T E AR B
R 2R T 21 3R e R B I R AR AT P At A0 B RS A, A B TR A X BB I R B IR R I SR R (R B A
AT SRR, TR RIS, B BRI IR, X H R AR
OB FRARAEL, AT fEEmEER. DR RMAERN LA R T, hTH R E
b, BN BRRFEFR DR KR N LR BRRAAARIAENER, F2 A AIEE R, HEFR
RECRIE, TIE80 emZidy, SEAR AWML IETRI (SN, SR s SR AR AN R 2 U R B A
RIUNEE L JZ IR RN/ 85 HIE A RS R R PR K08 K B MRUOVIHS R &
R ANVE, T AR RSO0 S VR IR R IV EE R IR B R g K, R EESEERK
IR MR R

ETRRMAE, CHOITRY], RERMEHRARRIT f i oA DL VORI 55117 D9 32 (4 oy A
VLR RIS N0, T RS B R AR T A M oA DA LR LB UENLEO LK, AR
(3R 7 RS AF T, B U R BE M R AR VT A 4 th 10 B A A MRS, ACHT It R B AL e
W R B RAT AT AL i 1 A SR RHE, (HIEABLE RURETR (RS ittt BRICHLRSNEA WS
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HHLERVE VD BURAS L 35 o 5 5 A T 2 [ 32 95 VRt A9 5 5 MR T8 AR o B TR A A DA
AR RS 25 AN T 43, 3 TR DRy v 56 0 A PO R T 78 2 B LR % hE B B
VBRI A
32 BEHRMEHERERFEHASRE LM

TEL7 R A 78 2 R P T ART . HR AN NTB L IR L3R 40 2R 1 K T AR b, U
FrE R AP SRk, HE PRI, B A K R R R 2R IR 35 4 HL I 2R 1
FINE, RSN T R AB IR . (EAH SUE T S D X R SR B IR P I L R, e R
FERHIR BT /N X U ARSR . ATFFE S SR SRR EE s IAILL, W0 B 7 A B R A0 B LR R
BETR LRSS TR A, (BT 507 o5 AU B2 5 A e P B H U R (M R R ), B g 2
B S T 49 9 R R o T S P T SRR 7 7 P A 1 K RUR EAR  B R
K (5. B TR B RGO EEEMAE: — 1, SO 6T DU R0 [ R T3
FIATH, EEAA, MORRER R RIRE, MICRRRAEER, B0, ST U R
TP ERMIEEERE, WMWK WL, SR TR G B A AR R IR R, R
T BRI . Bk, ROZLEE SR, TR LRSS T T S R T 4 R

# 5 ARIBEREENESERATERSENWEEHLN

Table 5 Interception effect of different nitrogen fractions in runoff on grass cover/straw mulch plot (%)

o H AR B G B T R R A o S L A HL AR BRI R AR
Interception effects on surface runoff and nitrogen loss Interception effects on interflow and nitrogen loss
Ab3E Treatment _ E—
HFRATR T
TN DIN DON PN TN DIN DON PN
Surface runoff Interflow
TR R 67.9 86.2 58.1 84.5 925 14.7 95.0 97.9 78.2 845
FHE S 69.5 835 55.7 91.9 86.1 -40.9 -130.7 975 -426.9 -210.5

TE: DARREE AL A XTHR Note: with the bare land as control. (DGrass cover, @Straw mulch

4 ZE

AN FITEAS AR I AR 21T 5 7 e ot 2 DL B SR R P G I i B K PR, TR AR R
BRI S o 2 R TG T sl B A o 42 ) 2 SR 25 % VR IR ) TR SR 2 i 285 R T 457
KT AO R TR RBPTE . SAREE R b, DR B Bl B i o T 20 33 ) R DR BT i

B BRI R i AR R R IR B B RN A s TR ICT R i AT KRR R AR
TR RICH AR Z BRI PRI, FEZSOARMIT R, ) 7 o 48 It AN SE s A ) 78 i 15 i AT
gifr, ARBBRFFLAE Ty DR AMR AT TR A AR SRS BRI ROR .

2 F X Mk
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Nitrogen Output through Runoff on Red Soil Slope and Its Composition

ZHENG Haijin  ZUO Jichao Xl Tonghang NIE Xiaofei WANG Lingyun LIU Zhao
(Jiangxi Institute of Soil and Water Conservation, Jiangxi Provincial Key Laboratory of Soil Erosion and Prevention, Nanchang 330029, China)
Abstract [ Objective] The development of agriculture in the sloping uplands of red soil has been restricted by low
water use efficiency, high temperatures and low fertilizer use efficiency. Interflow in the soil has been playing a
important role in runoff generation, nutrient loss and soil erosion. Carrying soil nutrients along, it merges into
rainfall-induced runoff, which flows into water bodies, thus causing environmental problems, like waterbody
eutrophication. Nitrogen (N) as one of the common soil nutrients causing eutrophication is highly mobile in the soil
because it is hardly absorbed and fixed by soil particles, so it moves easily with surface runoff and interflow as its main
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pathway of migration. Consequently, to study soil nitrogen loss related to the joint effect of surface runoff and interflow

on slope lands is of great significance. In some regions, plentiful and concentrated rainfall results in surface runoff and
interflow that enhances nutrient migration. Recently, researchers have studied patterns of nitrogen migration in red soil
through surface flow and its impacting factors, as well as generation of interflows and its influence on nitrogen
output. However, so far little has been reported on investigations that have taken into full account the joint effect of
surface flow and interflow on nitrogen migration in red soil. [Method] In order to explore characteristics of nitrogen
output in sloping uplands of red soil under natural rainfall, large-scale lysimeters were used in a field experiment carried
out during the year from May 2015 to May 2016, on a sloping upland of quaternary red soil in Jiangxi, China. The
experiment had three treatments, i.e. planted with grass, mulched with straw, and bare land laid out for observation of
forms of nitrogen lost with surface flow and interflow (30, 60 and 105 cm) relative to treatment under natural rainfall.

[Result] Results show: (1) Interflow at 105 cm depth was an important channel of N loss on the slope of red soil
where erosion wasn’t serious. The interflow in the soil layer 105 cm in depth contributed more than 71% of the total N
loss while surface runoff and interflows in the soil layers 30 and 60 cm in depth did less than 23% and 6%, respectively;
(2) N in the interflow was mainly in the form of dissolved N, composed principally of dissolved inorganic nitrogen
(DIN), especially nitrate nitrogen. The proportion of DTN (dissolved total nitrogen) in TN was 54.8%~86.9% and that
of DIN in DTN was 57.8%~97.1% in the interflow. The proportions of various forms of N in the surface runoff varied
with the treatment; and (3) Grass coverage effectively reduced N runoff loss, while straw mulch increased the risk of N
leaching loss. [ Conclusion] All these findings in the experiment provide certain scientific support to control of N
runoff loss from red soil slopelands by establishing a suitable vegetation cover. The key to reduction of nitrogen loss
from agricultural fields is to control the formation of interflow or subsurface runoff in sloping uplands of red soil slope
and to reduce content of nitrate nitrogen in interflow.

Key words Red soil; Grass cover; Straw mulch; Nitrogen loss; Runoff; Interflow
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