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e, AR SCRI BRI LKA R A, K
SR [ SR 4 T S5 08 Bk AR [ 428 0 1 7 9
TR A E o, FFIT Y AR B 75 A B AR
T 1] 43 J2 i 1 ViR B 5 S AR AE , DUIVRA
T T Y S R 22 3 0 RS [ 78 6007 26 1 Sk A
KR, WRAERMMER ., BSSHH, Hiz
DX 7K G 26 LA T 55 Y B IR B AR 2 A e

1 BPRS

1.1 I8 XHR

FE N g i e W i i = N D Wt N W S
FIFRIH Sk (115° 427 38”7 E~115° 43" 06"
E, 29° 16’ 37" N~29° 17" 40" N) W, %
2 b i 0 PE I A Sk I BH T K B, R T I ARG 2 R
AKX, ZAEFHEKELD 399 mm, FZEED

E4—9H , M EEEKENTORLL L 244
K16.7°C, ZAETFHLFHE249 d, 4 H R4
1 650~2 100 h; Hifi ik ki, #E4K30 ~ 100
m, YEHEES® ~25° , My PR AN A A Ak
bk, HHEETERENLAF AT ML, ER
MR, L2EEL105 cm, H865 M L
2N g - R K 5 Ah-Bs-Bsv-Csv 2 Hirp
AhJZREEZA K0 ~30 cm, HIEAE H1.05~1.32
grem 3 BsZEEFEA N30~60 cm, TIEREN
1.48 g:em™; BsvZEEA KT 60 cm, HIEREN
1.53 grem ™ 4 FIEABFRARNEI N Ah > Bs
> Bsv, BMIESD)E LT AERETRRASE . %+
BRI 7R g BB AT 4 e b X HLA AR R
1.2 iRt

TSR RS K 0B T B, vl WL b
BWLLS30 cm, 60 cmA1105 emdfE i . 1504
BV E S W OCHR [ 21, 24 ] o WE3IANLRE,
B o (P E o, BEEHE100%, WA
BN R RETE30 em ) . TEEAT R BN &
WA SRS TR, HHE100%, JEEYA
5 cm) FIHEEEXTIE (HBRAID), Feif i bR A w
FR R e MTR ) o AL B/ B I AH AR o3 B
Jp14e , BAVNXGES m, K15 m (K
INXT20004FFE R, 22015 af iR E, B
AR AR, /NX AT B TR AF R A, Bt
A S R WL R (R R AT R D 20154F5
H22 HIACHT ) -

x1 RBNRTEZRSLS

Table 1 Chemical properties of the soils in the three treatment plots
e TR EERiINGA 25 T ik 2 B0 EER e
Soil depth Organic matter Total nitrogen  Alkaline nitrogen  Total phosphorus  Available phosphorus

Treatment /cm / (g'kg™) / (g'kg™) / (mgkg™") / (gkg™) / (mg'kg™")
TR 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
TR 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
i X IR 0~30 11.38 0.53 60.41 0.24 19.86
Bare land 30~60 8.63 0.38 61.11 0.19 17.80
60~90 5.24 0.38 52.50 0.18 5.61
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P(PND=p(TN)-p(DTN) (2)

p(DIND=p(NH," N)+p(NO,N)  (3)

o3 SR AR A R 25 AU ad e A 2

T
Np Ck] X ik
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Fig. 1 Runoff from the plot relative to treatment and soil depth

R2 NEERARESERZAHRERETHE

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

isiil Sy AR
Treatment Surface/Surface runoff Inerflow P (TN) p (DIN) p (DON) p (PN)
A T 453 Surface runoff 2.237de 1.039¢ 0.674b 0.523¢
Grass cover 30 condEH i Interflow at 30 cm 1.144¢ 0.377¢ 0.313b 0.454c¢
60 cm3E 17 Interflow at 60 cm 1.261e 0.488e 0.071b 0.702¢
105 cmi 11 Interflow at 105 cm 0.816¢ 0.248¢ 0.178b 0.390¢
TR 1453 Surface runoff 2.643de 1.011e 0.362b 1.269¢
Straw mulch 30 e i Interflow at 30 cm 7.177¢ 5.128d 0.663b 1.387bc
60 condFEH i Interflow at 60 cm 10.39b 7.790¢ 0.875b 1.722ab
105 cmiZE HP i Interflow at 105 cm 21.56a 14.70a 3.125a 3.735a
PR X R i1 #1297 Surface runoff 2.757e 0.640e 0.421b 1.695¢
Bare land 30 e P13 Interflow at 30 cm 4.374d 3.476d 0.052b 0.846¢
60 condEH i Interflow at 60 cm 4.659cd 3.204d 0.184b 1.272¢
105 cmiE it Interflow at 105 cm 12.09b 9.626b 0.941b 1.518bc

+ ANE/NE FRER IR [F]— 5 AN [E] 53 R A AL BB AE 5 %7K - 22 S ik, p (TN) | p (DIN) | p (DON)

p (PN) 4303

TRRE L RS TV R ASE LA R TR IRV EOR AS AT IR JE Note: Different letters in the same column indicate significant

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 FAMERERSEHLBEES

T2 0 UL 0 1A AN ) Ak 3 4% 3 2 AR T 1 R R i o
W ME2FT R, WTRVE W, Joie e R 6 i
CIIEYE 105 cmdE TP TN, DIN. DONFIPN
38 A ) o AR e R R 9 76.6% ~ 95.9% |
78.0% ~ 97.3% . 72.9% ~ 96.6%H171.8% ~ 94.4%; 30
60 c3EH TN . DIN. DONFIPN4 Hi i 747
WG AR i RGE R 1.3% ~ 5.0% . 0.4% ~4.1% .

1.0% ~6.0%M2.1% ~ 4.8%; HWEZHH TN,
DIN. DONFIPNHi i & 535 0.5% ~ 15% .
0.4% ~21.1% . 0.2% ~ 16.8%H11.3% ~23.2%., X3
AR SRR H I LI105 e R i 32, 5
B BB ETI% UL, T R AR AL R
UIEE P H A S JE23%F16%

MALBRRRRFE (FE2) , S50 i 3 F b 2
()TN, DIN. DONFIPNHiH & & i K E]/NHEF
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Fig. 2 Output flux of different nitrogen fractions in runoff relative to soil depth
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Table 3 Composition of TN in runoff relative to soil depth

WA A Wk A A 7 SR H ]

b Mgy asi LR LITRA AR Percentage of TN

Treatment Surface runoff/Inerflow DTN output PN output 1%

/ (kg-hm™) / (kg-hm™) DTN PN
R M AL i Surface runoff 0.36 0.20 64.9 35.1
Grass cover 30 cmBEHi Interflow at 30 cm 0.12 0.07 63.1 36.9
60 cmIE 1 Interflow at 60 cm 0.07 0.06 54.8 452
105 cm¥EHii Interflow at 105 cm 1.65 1.21 57.8 42.2
B2 Total runoff 2.20 1.53 59.0 41.0
THES b 4% Surface runoff 0.31 0.36 45.9 54.2
Straw mulch 30 cm3E % Interflow at 30 cm 2.07 0.59 77.8 222
60 cmIEH1i7 Interflow at 60 cm 2.12 0.57 78.8 21.2
105 cm3E i Interflow at 105 cm 115.5 25.64 81.8 18.2
B2 Total runoff 112.0 27.16 81.5 18.5
PRLEEXTIE Bare Hb 421 Surface runoff 1.44 2.61 35.6 64.4
land 30 cmE i Interflow at 30 cm 0.75 0.23 76.5 23.6
60 cnE H i Interflow at 36 cm 0.55 0.33 62.7 37.4
105 cm3EFR I Interflow at 105 cm 53.56 8.08 86.9 13.1
B2 Total runoff 56.30 11.24 83.4 16.6

b, 3R AL EE N DTNBER W3 LLTCHLA S o
¥, DINE57.8% ~97.1%, H T %% % MG L
PR 44 J2 YIS R 3 e DINGR 1 2 s T e 7 s b
P,k RO AR R AL BN 45 J2 9 P v
i) p (DIN) JuHJE p (NO-N) W EH B & T
TR A A G, fEDIN, i TNO;-NNH 5
T%, £ 2RHETN p (NO-N) B2 E 5
T p (NH;-N) , fHREDG . T 55 5 ML EE b 3
T NO;-NA 23 5 O NH - Ny 9 2.894% |
72.794% . 15.37f%,

A, MARFH > B RATNKEHIE S S
(R3IFMKA) |, X T B o AR &8 AL 3N X
WD ANO-NE S P i A R WA R EIES
( TNV EM56.2% ~76.7% ) , B2 5AHR D
FEBIEINH,-NAN ( RE5% ) , HA PN (5TN
WMARMI13.1% ~37.4% ) FIDON ( (5§ TN i 2k 1y
1.8% ~12.5% ) o {HXF TAH RLAL 55 A0 F /N, W)
11 I R PN TN K 1939.2% ~ 45.2%, ik
INO-NFIDON, 433 i TN 2 4924.1% ~ 31.6%
M10.6% ~24.4%; NH,-NI@Fl& L, H

9.3% ~ 15.6% ., X 3&BH3F0 AL P 52 v i TN H Bk
DIN4p A A DONFIPN,

3.1 FMRRERSRGHMSEE

e P9 A A 56 3 3 R R K I AR R 25 1 TR 5
B PO HX BT AR TR R,
RETE R T K250 00 Hf 2 s 72 FE 245
HIBFSE 8D . AT A L AR N 4 R e
SRR T AR A T A 9 b 2 5 o b e 42 AR
e B R AR, A B T IR R R R LR
T R B AR , AT SE R R, RN B
RO DU L LTS, R BRI R R
Tk, XERTA P ORISR, ]
KB R RO . DR E TG R AR i
IR, T HRME R, RN R %
FEOP R T TR AR WA AR BLLE %A%
Wi, ELMAARBREER . TEERAREE,
Wik80 emZEAT, SZAR AWML TSR,
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Table 4 Composition of DTN in runoff relative to soil depth
AR5 DTN ) 4 A DTN EL ]
Fractions of DTN output Percentage of ri TN )
5 Percentage of TN
Ak ORI / (kghm™) DTN o
Treatment Surface runoff/Inerflow DIN 1%
NH,-N  NO;-N it DON DIN DON NH,-N NO;-N  DON
Sub-total

R 5 i FE 4% i Surface runoff 0.03 0.19 0.22 0.14 60.7 393 5.9 33.5 25.5
Grass cover 30 el 137 Interflow at 30 cm 0.02 0.06 0.08 0.04 68.0 32.0 9.8 31.6 19.5
60 cmFE i Interflow at 60 cm 0.02 0.04 0.06 0.01 80.7 19.3 15.6 28.6 10.6

105 cm¥E F1 37 Interflow at 105 0.27 0.69 0.95 0.70 57.8 42.2 9.3 24.1 24.4

cm

A2 Total runoff 0.34 0.97 1.31 0.89 59.5 40.5 9.0 26.0 23.8

THRES b A2 Ui Surface runoff 0.07 0.16 0.23 0.07 757 243 10.1 24.7 11.1
Straw muleh 30 o g thi it Interflow at 30 cm — 0.11  1.79 190 017 918 82 43 67.1 6.4
60 cmiE i Interflow at 60 cm 0.02 1.85 1.87 0.25 88.3 11.7 0.7 68.9 9.2

105 cmEH 7 Interflow at 105 cm 1.18 96.65 97.83 17.66 84.7 15.3 0.8 68.5 12.5

MR Total runoff 1.38 100.5 101.8 18.15 84.9 15.1 0.9 68.3 12.3

PR % R b F 423 Surface runoff 0.20 0.33 0.52 0.92 36.3 63.7 4.9 8.0 22.7
Bare land 30 cmfgrpii; Interflow at 30 cm  0.02  0.71 073 002 969 3.1 1.8 72.3 24
60 cm3E i Interflow at 60 cm 0.04 0.49 0.53 0.02 97.1 2.9 4.7 56.2 1.8

105 cm3E A7 Interflow at 105 cm 2.92 47.25 50.17 3.39 93.7 6.3 4.7 76.7 5.5

B2 Total runoff 3.17 48.78 51.95 435 923 7.7 4.7 72.2 6.4

T S5 AR VR R AR R A R vk B AR
g W 2 TR B RS TN s 3 R RDE
A WIS R MRS S AL B
BA. AHAE, ARFF T R SRR
e 2 W Y e P IR A o 2 R B T 4 K
X EBE SRR R EMBIRE TBA L.
FEFAERAILS, CHMREN, AEH
i FE A5 T T RS B AT LA VD ORI A b 3 11
WA LR s o 00, A S A e F 4%
VT R R A LA HLE D A LLEHLE ) E
(e N O R 1D E = e Y o S 1 <
i F AT R 0 R E R R AR L A
TRt S BT S5 39 b 50 25 B ot A U 10 A i b 9
WEHE, HIE R B EARERE (HEE R )
KR EHLR AN A A S A LR B SR, X
e s A 2 R [ 95 T 5T A5 A
VR IKAE T R TEHL AU AR LA R S A HLE R R 1 IR
WsE R a5, THER hEEES %

JE O WAL 3 AR M HOR % e B R D R 5
32 BEAAMESBRERARESEB LM

Al

B S A B R R AR L Bk
IIAB DD MR IR TR 1R DLOK R I
EgZ R P ARk, A U Bk
B, AR . Y E K SRR TR 9 5RO
WM KR FE IS, RS IR Bk . (2
AWFFATE T R B/ X R AR B T 8
ARG, e o5 B R AR e B e /N XA SR o AR
FEAERERW] . SEREXTIRA L, AE B S T A
M FRAR IR SR SRR BB RE ) 5 T R
A2, H A i AR R o R I S R
RIVEHIANIR,  BIOR B o 0 i o T 390 b 4 v 7
e FCGR RAT 3 W] A By RS0, TR I e
(3 A R R E IR XU (385) o gt
TR RAR R RA T EEZNME. —Jrm,
HORORE AT DUA RO B T R T,
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AW, WAORRARBERE, BRARKRA  EEEEREA SRR RA, HYEET
WA J I, T DA R 2 BB ISR i, RO ZR G 2 R
RIE SRR, AWK, W, RACRHTRE A EULF S P R SR B

K5 TRBHEFERMNZHEERFRESRMEZE YL

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

X M AR B IR FR R I A, g bR % LR R IR R B AR
Interception effects on surface runoff and nitrogen loss Interception effects on interflow and nitrogen loss
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Abstract

restricted by low water use efficiency, high temperatures and low fertilizer use efficiency.

Nitrogen Output through Runoff on Red Soil Slope and Its Composition

ZHENG Haijin ZUO Jichao XI Tonghang NIE Xiaofei WANG Lingyun LIU Zhao

Jiangxi Provincial Key Laboratory of Soil Erosion and Prevention,

330029, China)

Nanchang

[ Objective ] The development of agriculture in the sloping uplands of red soil has been

Interflow in

the soil has been playing a important role in runoff generation, nutrient loss and soil erosion. Carrying
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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 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 c¢m 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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