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(BH#). 8 H (). 10 H (&H) MUY, LITER T XTI, Mle 7 HAUMER 2 P F 2 4k & H NO, N
NH,-N. A&Waa, S5EREW, T BRI H <0.25 mm B E 70.8% ~ 87.5%; >0.25 mm AR AHE
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1.1 A5 XA

B T E B TR I 2 A LK S
ZIE, K8 397 km, X BrEE T E X A 1 Hh
A 3.6 x 10* hm®, 5T H X EN 41%. LI
B KRR A FE, B B X A o T X
1T A e B X, % X BR 2016 4F B FE K &l 203.4
mm, HFEKAENSEAY, Y4 6—9 ARRK L4
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1.2 5k

201645 H (F#E ). 8H(HE# ), 10AH
(AE ), 4y s 7 B B By b B R
Bk PR EEW R ME (105° 357 31.28” E, 37° 30" 16.61"
N L R R AR T R UK B (106° 007 40.05”
E, 37°54'0148" N). T F% B W4 n
(106° 35" 34.36" E, 38° 44’ 21.73" N) ¥ 3 MEL
W, RAEFW TR UTRTR VRS &0, BUCR
FERPR BT, &AM GOR AR 5 DM EE ARG
LAHEED, NGNGB, SRAEIRIEZE N 10 em
Ltio T5HFREO ~ 20 em HER T AEXTIR, B0
THREL L, P & | MEHREZ SIRAR
(n=5), AIHEAEPREIAKET, 5 1 A,
5 A aEse, ATBELGE 2 )k, 9 AT Ak,
H T BHR YD pH 8.44, A ML 2.09 g/kg, 4
0.17 g/kg, 4 0.53 g/kg, F7RUME 4.6 mgkg; #F)Z
FEVR ESFY pH 8.21, B HLK 16.36 g/kg, 4% 1.08
g/kg, AW 0.86 g/kg, AR 34.0 mg/kg.

L3 e A Ko7k
1.3.1  WLBRRS 1 AT R i

PUA RS R M AT SR AR V0 Al < 3 o R
ek 8 mm i 200 g WA ARV T il fe L2,
2. 1. 0.5, 025 mm AT 20 4R % 5 min, SR
B30 60 Yk, PRIE 40 em A4, RIG/NDILES
7 3 1 T o = SO 71 N £ = R T R a4
RERURR S PE A SR A i 18
1.3.2 AW & e

BT RIEP A FER 1 mol/L KCl R 712
32 30 min, A1) A 75 [E DeChem—Tech. GmbH 23 5] [
4 H s [a] W5 B {2 Cleverchem 200 ] 72 + 3 NO, -N
FINH, =N &, KOG REEER 0 ~ 3.5 Abs, R
fEE 0.0001 Abs, JCHLZ =NO; -N+NH, =N, >k H]
Tk PR S AR A — EHBR BT E G R I e A R0, B
FE& R 2.50 g, 50 mL B R S AN IR 32, 10 mm
FEefa i, &Ry 0.5 me/ke.
L4 HEAX ST

R ARFSE M AN 48 A5 oK FH >0.25 mm L
WORe B M A RARELRE (Rys) . FHERHER
(MWD) HULMEHERZ (GMD) 5 Bikitss
AN HINT

Ry 25=Mp025/My x 100% (1)
MWD=3% (M/M,) X; (2)
GMD=exp{> ( M/M; )InX,) (3)

T Myooos enRiAE >0.25 mm BRI &5 M,
TN RAK G M, RORE | R BRI X,
FIR | DRAE I RIRE Y HA%

Beda A R AL R Excel 2010, G830 Hrk
HIDPS 18.10, ZH HHCRH LSD .

2 RS54

2.1 T E Ble VAU RS e M A SR AR AR A3 A
& Al g, T E B S, 8. 10 JIUeib il
MRS T A SRR B E A0 A 7E <0.25 mm, T
Lt 151 43 91 87.5% . 70.8% . 78.2%, K5 S
>10 J1 >8 o HEUR L HUAS E PR FTEER IR AR L <
025 mm N, 5329%, 05 ~1. 1 ~2, 025 ~
0.5 mm K748 A R4 5] b 20.1% . 19.1% ., 17.3%,
>2 mm A AL 10.5%. A [] 8 ik 19 98 v
<0.25 mm A SRR 2 m TR, R+ >0.25
mm K AR B R S 2 T R R S e v
Wi 8 HalfakoKeEZ (K1), Vs >0.25 mm
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KA RS BB, THE1 ~ 2 mm kiR
Wk B R T S R 10 H o A TR IR R R v A
B K Ry,s. MWD Fil GMD 43 %Il 7E 12.5% ~ 29.2% .
021 ~ 035 mm 1 0.16 ~ 021 mm Z [i], #2M
HJ 8 >10 7 >5 1, B 1 R AK R, MWD,

GMD 43 B Z RV 2.3 ~ 5.4, 3.0 ~ 5.1, 2.4 ~ 3.3
o PR UL, B T B v A R AR AR A A K
o M LA R e ) A Sk, HOHRR e M i 251G
FHEW £, 51 HE B VD X A H IR £ <0.25 mm
A R AR ) BTk

*1 EATERRVYSERIVHEEEERRERES
R (%) AR FE P
e Ryas FHERER  UTESER
>2 mm 1 ~2mm 0.5 ~ 1 mm 0.25 ~ 0.5 mm <0.25 mm
(%) ('mm) ('mm)

IR L 105+£3.3 19.1 £ 1.4a 20.1 £1.9a 173+ 1.5a 329+ 1.8¢c 67.1 +1.6a 1.07 £0.13a 0.51 £0.03a

5 Hierd — 24+ 1.1c 6.6 +2.5¢ 35+0.8¢c 87.5+3.8a 12.5+4.2¢ 0.21 £0.03b 0.16 £ 0.01c

8 Hierk — 10.1 +3.0b 10.5 +3.3b 8.6 +4.0b 70.8 +22.3h 29.2 +7.3h 0.35 £ 0.06b 0.21 +0.03b
10 A ek — 3.9+23¢ 7.5 +3.9hc 10.5+6.1b 78.2 + 8.8ab 21.8 +9.8he 0.25 + 0.06b 0.18 + 0.03bc

T2 Roos 7 >0.25 mm HUBERE PERIR KL . B FI90E = dRifizs, (A —SIARR/ NG FREOR 5% KV 2253 03

2.2 T E BOe VAN AR AR B R4 T AL AU
AR i

&2 0 W 7 B b RN HE U A [R) R A
A B K 6 WL A (NO, -N FIINH,-N) Tl A =& W
S, SEREW, 5. 810 H B eV A [H
b #2 R AKNOS-N & & 43 il 4 8.77 ~ 13.69,
311 ~ 346 F14.07 ~ 4.69 mgkeg, #AKFZH K5 H
>10 A >8 A5 #E U £ A [A] ki 48 A 2 4K H NOy =N
FRAE 10.00 ~ 13.36 mg/kg Z 0], 5 A MR A

B FE - R g Bk 2 R i 22 5 RBH B, 5. 8 il
10 H ¥ ] Y8 V0 A [k A% A 4 NH,'-N 25 i 45 1)
4 0.10 ~ 036, 0.51 ~ 0.83 F10.38 ~ 0.82 mg/kg,
B S RAE 1 ~ 2 mm FIRIK, BIKELI R 8 H >
107 >5 1, (A3 AN ZE AR, #ikt
R [ RE 42 A 324 NH,'-N & /07 0.48 ~ 2.22 mo/ke
ZI, e 05 ~ 1 mm BIEIK, Ht, #
W7 BV H B AR TEALA LA NO, =N &,
78.9% ~ 99.3%, HzhA&2RVERK, 5 0518

(T

kAR A B K NO, -N S HRE D& mE T 8 M 10 A,

WEVE VDA [ RE AR SR AR 24 5 A 888 /9 NO, =N {H

*2 EATEREIHNERIHARTRENENEUBSE ( mg/kg )
B3 >2 mm 1 ~2mm 0.5 ~ 1 mm 0.25 ~ 0.5 mm <0.25 mm

NO, -N

R+ 11.73 £0.22 10.00 = 0.50a 13.36 £2.37a 10.94 £ 0.56a 12.86 + 0.46a

5 g — 9.49 +2.02a 1039 +2.11a 8.77 = 1.29b 13.69 + 6.79a

8 Hih — 3.11+ 1.79h 3.46 + 1.84b 3.36 + 1.33¢ 3.37 +0.49h

10 Al — 4.54 +1.96h 4.07 £1.37h 4.69 +0.32¢ 4.16 +0.33b
NH,-N

R 0.78 +0.61 0.48 +0.37a 2.22 +1.56a 1.24 +0.96a 2.13+0.43a

5 AT — 0.36 + 0.32a 0.10 £ 0.05h 0.17 +0.12b 0.10 = 0.02b

8 Hiy — 0.83 +0.35a 0.73 £ 0.23ab 0.57 + 0.40ab 0.51 = 0.40b

10 A — 0.82 +0.53a 0.69 + 0.36ab 0.38 + 0.34ab 0.48 +0.11b
AR

R 54.80 + 8.66 54.00 +9.88a 47.63 + 13.93a 5227 +1.42a 55.53 +5.60a

5 R — 16.72 + 12.48b 12.58 +3.77b 10.61 + 3.20b 8.30 + 4.58b

8 AT — 6.37 + 1.39b 6.64 + 1.60b 5.29 +2.42¢ 5.33+1.78b

10 A ey — 6.25 +0.90b 5.43 +0.65b 3.95+ 1.83¢ 4.18 + 1.48b
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M2 AW, 5. 8F110 H #H i Jg Vb A
[Fi] R 42 A SR A A R0 5 12 0 I FE 8.30 ~ 16.72,
529 ~ 6.64 1395 ~ 6.25 mghkg Z ], HwE&E
WIAEL ~ 285 0.5 ~ 1 mm BB, dikFm
M5>8 >10 A, 025 ~ 0.5 mm H R4,
3BT A 22 SR L E VR AN TR R AR [ R
KA S0 & S TE 47.63 ~ 55.53 melkg Z ], 0.5 ~
1 mm A& N R, ZEH0TE, mRDA
(R AR 1A SR A A58l ot 0 o 250 TR Ut b [ A2
IR, 5 HHFHEF IV AR IRIRAR B R ARG 20w &

RIKTCHLA (NO, =N+NH, =N ) FIAG Rl 5 A&
KZ, WK 2a, b s, HREEEKE HE
2a ATHN, 5. 8 J1 HEI YR VD R IR A AR A AR {4
THLA S REEIEAE, R 405120 0.3598 Fi1 0.4608,
M7E 10 H & R 056, R°=0.9310, itk n] I,
A 7] 6 T8k s 39 ] i v (A1 SR AR T HIL R0 () 428
W Tk R A AR, FE S5 A AR 8 A =
BFI, ZEEIEEMERON, 7E 10 A &R, —
FHROFOY ., E2b LI, 5. 8. 10 A B Y
TR £ 45 R R IAE S S R e, R
23 5 S 0.9756., 0.3885 F110.2924, H bfi %5 & #E -
M - ZRET AT, T H R A WA
I, FE AT R BN [ R T 3 I v R T 3R A A
Uit A AT OB L R, 5 T AR HE R £ s B
B .

(b)
16 - *SHRW _ y=-0.5214x + 37.566
o 14+ msHiRY R*=0.9756 P=0.2587
g _
g 12r ATOH Y
w 107 y:—0.1271x+12.566l ‘
& 8r R?=0.3885 P=0.4346
&
2 or
= o4l
2L y=-0.1178x + 10.86
R?>=0.2924 P=0.4138
0 1

0 26 40 66 Sb
TR AR (mg/kg)

B2 mATERESMERLARGINE (o). AR (b) SEMEXMHE
T B EAD RO 3 DB,

B
2.3 BT R BV IR L AR IR TR A
R AR A
P T BT T S BEYE U R U b AN Rk A% ]
o
14l Y =0529x+37257
Sl s R*=03598 P=0.5542
E CRERE0
E 0T AoAmw
hé‘ 8 y ==0.1305x + 6.6966
=R R*=0.9310 P=0.7411
B 4r
y =0.0337x + 3.5565
2r R*=0.4608 P=0.9431
% 5 10 15 20
HER - THUER (mgke)
3 atig

P SR A By 43 A1 VR S R 02 e - SR 55 g
AE 3 BERE B TE SR, 2 B PR . L
Y. BHERSEE  E A kT
VA RS IS SERRAE , AR R A Wb 8
VoA [ X, WO T B B K S I K
L AR A ST YR YD 2 T AT
49% ', AR IRV IE H b R A AT SR R, 4k
LRV A B PR R R (2 BRIk
B, WEAFAE RV LR R R R, AR
TR E R RAA KT 0.025 mm [T 2,
] T 52 B R U8 Vb AR 4 T 2 R AR T A A
1 0.020 ~ 0.060 mm (51.8% ) #10.08 ~ 0.25 mm

(41.7% ) Kl Xl 2 ARSI vb Ll <0.25 mm
T SR AAR Ry =, T S /N SORE 2 L B 81 1 75 TR AR
1o Rossw MWD FI GMD {i 8 K 34 2 B 1A R AR 254>
LA AT 5 e, A s L AR A
T, ASTR]E B A R VD R AR Ry, MWD FI
GMD ¥ 8 AR FUE W £, SR B B e v 1) 11 2R 1Ak
et 2E, TEKA MBS EERT, Y
AR R S KHE” WL I e AT
T, SRR YD <0.25 mm {0 A1 58 Ak Ak X
U DR 5 R R E M EAS LA U X, TR H
GEAABFAE 0 3 R o A SR S e e v, i HL
TRAN T 35 B A 0 - 65 4 114 5 L AR i 0, [
i, 38 B AR S A AL RSB 1K
P SR 4% LL 3] 0 1 398 A SR A MWD, 3845 - 192 A1 SR 14
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stk O IR, ) T AR e A
Xof PR Y5 e e S 5 Y A R AT SR AR TR I AR T
HE,

IRZHBFFEUESE, DURRY) — 7K S IHT A Uk ) LA
AR s AEYITE IS SRR - KA

A P8 BRI - Y Vb LR R R B R A 2
Wb sc it . e80T TR B, R SRR
UKL S B A3 1 R KR (SR ) F B A
FEIRZS 2, R Vb B A . 7R P AR
L1 B DX 2% Bel + 438, NH,'-N il NO, =N i &8 2 75
>2 mm BAR ARG 0, AR T g e v A
RIRHEA & LA K, milerd NH,-N &
BLATE 1 ~ 2 mm FRARF PG LR R RS
TURPIH, BRI RO R TR W [ A S R
TEFR AT E AR Y, MAHEIE S R A 3L
B ESAATE L ~ 28005 ~ 1 mm A BAF, X
B, T B BLR YD RORL AR R AR NH,-N Al
A RSO D W B I A P P

BT T YR R N B R SR 1 - R R A
B m Rl s LA YR . 2R, SR E SN
SR SR R R E AN A, g
A WA 5 4 8 0 A R AR 1 e HLAT B 35 1Y A T 5
M), 4 R0 e 2 - 49 ML A T B T TR e 0 1
EPH R RRAEPE TP, B b S B VR I
AN AR [T SR AR A5k Rl o e A O B A AR T4
K, AN E R A S B T YR v R Uit - A SR R 4 AL
(AH DA . AN [ A2 P SR AR 2 4 O 2R I R P8 4k
T EIRAIGE

4 Hit

(1) T = BRI AR M A SRRSO
e M AT R BT AR S, <0.25 mm R A2 A1 R A4
e A7 5 70.8% ~ 87.5%; A~ [m]HE Ik B Ui v 11 2R 44
Rozs. MWD FI GMD 2 8L 2R 8 H >10 H >5 . #{ ]
e AR AR E T B A IR L, Jerbrh <025 mm
Tl 1A SR R A FH 3 = Bk K o

(2) B 7 5 Brlle vb 45 R 42 B R AR TEHLA LA
NO, =N K F, 1 789% ~ 99.3%, FHEIR + A6 ki
EARIA NOT-N Fa B2 & T 8 f1 10 HI. &~
[] VEE R N R V0 NH, N S 2L 1 ~ 2 mm RLZ%
R f o B TR U0 AS [ A28 3R AR AT Al 15
R BT L RPR AR R, Jevb 1 ~ 2 A
0.5 ~ 1 mm HRIA R0 S REw .

(3) 5. 8 H & Je Vb e it + 45 ki 42 AT R Ak
TR S /2 IEME, WAE 10 H & 20Kk
5. 8. 10 J] B YR U0 FOHE U A 45 R0 A B SRR AT L
e A8 R AR G
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Distribution characteristics of available nitrogen and phosphorus in the aggregates of sediment and the irrigation
silting soils in Ningxia section of the Yellow River

ZHAO Ying" *, LIU Xiao-tong" >, MAO Xin-ping" >, LUO Jian-hang', KE Ying', ZHANG Xue-jun'( 1. Institute
of Agricultural Resources and Environment, Ningxia Academy of Agriculture and Forestry Sciences, Yinchuan Ningxia
750002; 2. National Agricultural Experimental Observation Station for Agricultural Environment in Yinchuan, Yinchuan
Ningxia 750002 )

Abstract: In order to make clear the characteristics of soil aggregate and fertility in irrigation silting soils affected by
sediment input in Ningxia section of the Yellow River, sediments were dynamically sampled in May ( spring irrigation ) ,
August ( summer irrigation ) , and October ( winter irrigation ) in the main river; and in contrast to irrigation silting
soils, the mechanical composition, mechanical stable aggregates and their nitrate, ammonium nitrogen, and
available phosphorus contents were determined, respectively. The results showed that sediment aggregate of <0.25
mm accounted for 70.8% ~ 87.5%; aggregates of >0.25 mm, mean weight diameter, and geometric mean diameter
of sediment were showed as August>May>October, and its aggregates stability was significantly lower than that in the
irrigation silting soils. Nitrate contents in different particle size aggregates of sediment accounted for 78.9% ~ 99.3% of
mineral nitrogen. Available phosphorus contents were even higher in aggregates of 1 ~ 2 or 0.5 ~ 1 mm in sediment.
Mineral nitrogen contents in different aggregates between sediment of May/August and irrigation silting soils was positively
correlated, but the correlation was negative in October. Available phosphorus contents in different particle size aggregates
between sediment and irrigation silting soils was always negatively correlated. Therefore, sediment aggregates of <0.25
mm have a great influence on aggregate structure in the irrigation silting soils, and available nitrogen and phosphorus is the
highest in different particle size aggregates of sediment during spring irrigation period in Ningxia section of the Yellow River.
Key words: Ningxia section of the Yellow River; sediment; mechanical stable aggregates; mineral nitrogen; available
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