| T T

W +Hiindd 999

55 54 45 5 4 )
2017 4E 7 H

——

+ o il
ACTA PEDOLOGICA SINICA

: 10.11766/trxh201612160445

SREEMBL SR HIER S RESLEIHRY

FHAESZ 0
Fug' gt mprpE"?

HooR!
(1 PR MBI KA IR B 22 e, BEpifie 712100 )
(2 LN ERVEILAL Y E Fr SR IR S =, BeVEdgue 712100 )
(3 Hr A BR3P 5 ol X R i 98 B, dEET 100081 )

1K

B E  HAREERIREEEORNAESKX, MR KERKAE, RERE L., %
RSB VIR L SR e X R AR BE SRS IR S j:%%??ﬁ?li}iékjk4tahrfgaa% EAE
BIAS LR, SR )R, 30k E 73R ERIGIE (g KEMKRME ) M4t EK
Vo, ELCAERAEIF R RRIC S, b T b IR o, SRS E TR TR R TR R &
TSR, 45REN . %ﬁ%(%m)@@mw KR O B R GRS I R R R
AR . A ENBR AR R SR e bs O, 3PN IR AT AR R T 4.47% ~ 15.35% . 5.21% ~ 6.25%F
um%~m5%,Ewu%ﬁﬁﬁ%ﬂﬁ%m&oﬁﬁ%%@%W(ﬂmﬁ),i%%%ﬁﬁ%%ﬂ
W B R A AL R A 2l . A A B WL . . B . RN Ak 1 i A A A g 1y
WEF G, HUSCRECAWR . BERSICE, MINHN LG NG, BRI RS, BESIEE

(T

Vol. 54, No. 4
July, 2017

T REEC N, AT REAVURRE,

B i DX+ B AE B A R0

AEAT 2 TR O PR S
C. NEFRASKRREOE Y] o BRI Rl B 2R M0 D 0 03 T ek |

+HEC - PFIN : P54
RAFEROL, AR

X217 WHALEYE; &4 08; C:N; C:P; N:P

FEASES S154.1 Rk FRIZ AL

TH b 5 5 Hl Ak 3 A i S £ I R AR O VA AR
X, EMAIGTEIRLA X, KR, KRR ™
B TR R R S A AR R IE . L IX
T A 7 R R, TR B R — A — A
R, WEAEY EEN/NEMEK, KRN
PISESR S E . gt %X 2 R IN 2 5 i
BEAY52.8%, HIRPIKIET0~100d, ERET
eI IE, IF H i T s = A kA T SR T
KOO E R LYK A [F] 5T R K 5 1 30 %
TSI

* BRI (4l ) BHF LI (201103005, 200803029 )

IR S R AT RS R R SR T, Ay
A= 25 FR G R A A2 B i A R i 3R 0 it
F o DT ) o 41 B A0 AE £ U 3 B i R 4 A bR R 2
Bio A E YR IX A LTS KO R
i, AT B T RE R R A S . RS R R M
PG, EE LT S AR Y T RS R R
PRI, BSR4 -t AN e B IR A T 3 2 T
1l T DX R e i

ZRACHAT SEAC L Sy | 8t A AN PRI R [ R Dl ik
MOV, BEOSSCRA L4, $m LR D .

 PGIERARHEO AR RHIL 55 2RI AT i i

(ZD2013012 ) % Bh Supported by the National Agro-scientific Research Programs in Public Interest ( Nos. 201103005 and

200803029 ) and the “Basic Scientific Research Expenses of Major Project of Scientific Research Innovation” of Northwest

Agriculture and Forestry University ( No. ZD2013012)

T WIRAEE Corresponding author, E-mail: wenxiang.he@nwafu.edu.cn
PEF RIS A B (1993—) , B3, INARKUIA, ®-LaFed:, EENFAYAAEENI . E-mail: wdu9393@163.com
Wk B 2016-12-16; YeEMEBCH H i 2017-03-02; (EE8CF AR B (www.enkinet ) : 2017-04-13

http: //pedologica. issas. ac. en

S

2017-7-20 8:56:18 ’7



W +Jindd 1000

| T T

1000 + e

——

S ¢

54 %

W M, it A LIS Re AT 208 = L IO s
P, IREIER R Y R R E A LUR S
SR LT HR R R R B R SRS AT T
WERESSHSRGRAEE . FRIFEE
R AT BRI > b e . o A | R
FEHEAR S7 VR ) 1 B A R RS AR
7 g T

ERkFIEFREMRAESRERE TS
ZHEAFTE LR Y, REEEK (C) . A
(N) . B (P) 3R FHAMTEN LR . &
SR U EX — T H, #5%C. N, PIEIR
FEAEHLE, A BT8R A A R G ad g i [ R K
HAEIBLE] o B AR A 24k 2 1 B 5 ol s
NI, IR E WS SRR L SRS
PR, FREEShA . FRMEE S IR L R AE S R Y5
AR RS QIR 2T S TR S S A (GRS
FEEDTHYALC, N, P AESFATT B
METT AT, XoFARAR AR R Ml 2R S AL A R
Ed A — B FSE 1O (ER A 38 A 56 7 )
AT A o pb T R R T 5 B B R R,
M HEC, N, PEFRMIRBLE S I, 37501 KAl
D)2 BRI 34 = ) . is AR ST R ISR
SR, AT AR A R AL RN L R
e AR E R S, NI, JTAER, —LERFSE
0 TF U 85 2 A5 A 2 T R BRS¢ S A A e
S, i, AR U A Ak
o A B, KA A PR K i AR,
C:N, C:PREFETK, SELHERAL, £k
8, FEE UG A HUIR S AR 3 sl L0 %
KA + 9 S R 2R AR B T R W, A
MU IC ML AT AR Tt 6 6 008 255 -t 248 4 - 18 55 40y
PR, AT, At EFEER AT
B AT AR A PR A R

A SCE AT TE A6 SRR R I K B B R AR
JEXT b R HEC, N, PO & AR
FRAERYSZMm, S TE b P05 X 4 A R0OR) S 85 e 4
HEHEHE R

1 MRSk
1.1 ARXER

R T8 L S R P R BB A K B T
KL BAIA (107°44'703"E, 35°12'787"N) ,

WKL 220 m, ZHL X HEFCEIE 8 T e A6 A Rl 2
Ty 2 N B M R U, U R I TR A
YRR 1C, TEML171 d. M EEE, £
HAE2 227 h, FUE2 994°C, 4EHFE/KSSS mm,
HEWHIAAY, 28 TEKET, WK
[F] 2=

G 1 S AR YT (MR
+, Cumuli-Ustic Isohumosols ) , H:JF k5
=+, HRERE, SRR m, sk
I, AR R, RERT HEA DL 5oM6.96 ¢ ke
£R0.79 g kg™', ©#0.66 g kg™, Bf#AE13.74
mg kg™, ARH24.6 mg kg, HALEF161.39 mg kg,
pH 8.11, I XHE R Z A DwE, HERF
B o BFFE XA AR 77 AR AR T R AR B K RN
HO RIEE K, B TR AR IX
1.2 IRt

I FE4FP AL B . RN . 45 (Phaseolus
radiatus 1.) . K& [ Glycine max (L.) Merr. ] #
KHME ( Glycine ussuriensis Regel et Maack ) ; 4&
/N ( Triticum aestivum 1..) K ZEEAE 4TI,
BONg: AREEAE . Np: M LA 80% (1108
kg hm™) | Ny: b MUEA S (135 kg hm™) |
No: YHbF MG = 120% (162 kg hm™) . 584
Jrge, dLreAabEn, HEHES R R, D
BRI EIX, AR REIX, EE3, BlIXH
FSmx6m=30m>, /NXEF30 cmo

ARG R 20084 TF b K e A0k 8%, FR4F6
HIRWOR 58 /42 o Sr B A g I8, 9 H b A ek JF
e e UIWER T 3, BRIRE20 em, #E
H22 500 kg hm™ (LAEEEIT) o 105 WIHEFPIL /N
#, RICTEA/NERERT—KAPEREA ,  [RIEH P,O;
120 kg hm™; /NEUCHRJGHEF P05 40 kg hm ™.
1.3 TEMHGXESHERNE

SrAIFE2014426 H (/NEZWR T ) 9 H (&%
EEE2 ), DAAERENZ0~20 cmt
R, A RERL O S e A bR . A LB AN
ok, ARMILKE:, 2B HNaOHE R —H et
Wtk , el AN H0, A8 NaHCO,
R —RBT Hg e
1.4 HiEaemE

AMFoE i LHEC : N PIHME ML R &g L. R
FiMicrosoft Excel 2010F1DPS7.55 8 AF 43 #r 8 ¥
W EVE R B/ 3 25 7k (LSDE ) o

http: //pedologica. issas. ac. cn

S

(T

2017-7-20 8:56:18 ’7




W +Hiindd 1001

| T T

4 34 o EEE . SRMRACXHE AL R LR S AR A R A R AR R

——

1001

2 4 R

2.1 NERWIRFGFBEER LIEF DT

A LA A 23 - 25 A T AR R A 4
Sy A EEAER, HOE B AR AORIE LRI )
AR 7. RN, INEWRHRIE, &AL
WA EE8.39 ~ 10.61 g kg™ Z A28 4k, Hidr, S
Sb PR LR B 1 A W = TR AR, H =R
SNz 25 5 0, A R EE R NUT T
(10.07) >K%&E (9.62) >%5 (9.12) > KN
(8.73) , FHIK I B LR AE X+ 38 A LA
SEARERN, SNAFML, =MARE G E
Ab A BLER & A TR E AR, HNAb
A LR & i (9.58) fefi. BRSNS, ALk
SHRATE9.18 ~10.65 g kg ' Z Wk Eh (F£2) . Hik
PR AR BRAR EE, 2% O FUR AL BE R R T A ALK
TiE, ROAABBT AR, BE KT
AW (10.55) >%5 (10.10) > K5 (9.80)
~RIH (9.59) o Jifi A4 B A HLER & 2 (A
B m TNAE L, A7 LAk & 5 e K & N A 3
(10.30) o SORIRALFEAT L, 8 A 2 00 kb 2 4
SEAHUBR G 08 R 4.47% ~ 15.35% , B RS B 0E R
2.19% ~ 10.01%, J5#HEATHE/N, HEEE TS
Qb B ) BT ORI B b

A g8 A AU HE N A A BUR R IR R, £
AR ARG, AR LR A5
A A Y NERR R, AREENT
0.90 ~1.08 g kg™ ' [a], ZEACALIR 4 A & RIHE D
EE TR (0.96) , (H=FhagAnab B2 /] 2
SARE . AZRSEG AT EYEERE TN,
AhEE, NARFRR SR SR (1.03) . SIERE
JG, RAGETE0.93 ~1.28 g kg 'ZAIZE L, BI)E
SRNE AL B A E S B W TR AR, A
RN AME (1.13) = K5 (1.12) >4
(1.10) >{RH (0.94) . SNAEFAH L, (AN,
WEM AR SR (1.11) AREEGE. fIEHEER
T ERR SR, SRR, AR 4
REHIRTHRE (17.02% ~20.21% ) % EERT
(5.21% ~6.25% ) Bk,

A TR A 2 A W, AT AR R AL
RMFabr, T IEAZRE . RERERE,
- 1 Bl A R AT M 52.56 ~ 74.25 mg kg

48.39 ~ 67.58 mg kg™, FM, BHIELRAC)S 1 1 el
R R . BIERT, 20 A0 Ak A0 el e 2 5
AL 4 FUR TR) HL 45 it 0K B B AL /238
RFNAEHE (63.82) o LRAEHHIESS, Bl &l & &=
BHEM RN ZME (63.41) > %5 (58.19)
> K5 (56.73) >4KIH (51.73) o N, 5N bR
FREE T R A S . SR, SR
Aib P SRR R R, R LA S AL ER T
MR R, HBEGHEE (22.58% ) & T 8 AT
(14.35%) .

Sl e IR S W E AR AR, R L
PERIRIIN, B2 I B AR A I A sk
AR N E RGN T0.96 ~ 1.14 g kg™
), & 0 A 3 4 Wl 15 it 55 K PR Ak B 22 ] 22 S5 AN )
B, HiEK N2l Eb TR EER . &I
BIES, TS RTE0.94 ~ 1.23 ¢ ke ' Z )48
fb, HBEHAKG (1.16) =5 (1.15)
> 2k (1.10) >AKIN (1.02) o XFFliti &AL B,
BESEIR IS, A N AL H g 20k & & B E 1K TN,
AbFE

- HEAT RO R B AE W L WO AR A Y G
LB B E /Ny A LB AL 5, AR P - S {1k
BE T B4R 0 L ANEWIRE, A S
HAE10.10 ~27.67 mg kg™ ' 2 [a], K/NBF R K G
(21.90) >M5 (18.34) >4tk (14.92) =~1{KIH
(14.30) o SIKRMAFEA L, RS A& &
T MR A A, D) AR SR T AL AR T AR RN
W, 5auny e, £ 2KT I A R &
RUWTCRE RS, HEN MRS ERN. S
FEJF, HHEA RS RN T19.19 ~37.18 mg kg™
B, EIEA RS A TRRRT . SRR AR
ML, (ARG AE B T A o i
PETHIRE 740.25% . SEALEI RS, 45 i &0 b B
A R & i Y o 25
22 AEZEEERXKFTLEESUFITES

FHE

AR E A g A R, HIEMC N, C: PAI
N : P4350o8.81, 10.55. 1.20, LT 40 ~ 10
em+JEFEHIKE (1234, 52,65, 4.20) ',

HIHEC - NI ETAFE B R . /N2 Isk
Je, RINAREE3EC  NEYASL L E8.92 ~ 9.35,
M RO 15, SEABALFEC @ NFES.46 ~ 10.112
|, Hr, gGhEE (9.06) /NTFARIA L

http: //pedologica. issas. ac. en

S

(T

2017-7-20 8:56:19 ’7



W +Jindd 1002

1002 + ¥ iR 54 %
Rl NEWIRE LIEFDHHE
Table 1  Soil nutrient status after wheat harvested
o it 51 A LB o AR e AR
Creen manre N fertilizer rate Organic carbon Total N Alkaline N Total P Available P
(kg hm™) (gkg") (gkg") (mgkg") (gkg™) (mgkg™")
VNG| 0 8.81 £ 0.05a 0.95+0.01b 60.07 + 1.18a 1.12+0.01a 12.65 +2.64b
Fallow 108 8.39 +0.20b 0.90£0.01c 53.40 +3.54b 1.07+0.01a 13.07 +3.00b
135 9.01 £0.13a 0.99+0.01a 56.73 + 1.18a 0.96 + 0.02a 10.10 £ 4.32¢
162 8.71 £0.47a 0.98 £0.03a 56.73 + 1.18a 1.05 +0.05a 21.39 + 8.28a
35 0 9.01 +1.14a 0.91 £0.03d 60.90 + 11.80h 1.00 £ 0.10a 13.92 + 1.08a
Mung bean 108 9.10+0.17a 1.04 +0.03b 64.24 + 2.36ab 1.12+0.03a 14.52 + 1.44a
135 9.25+0.12a 1.01 £0.03¢ 68.41 +1.18a 1.14 £ 0.05a 13.75 £2.28a
162 9.11 £0.02a 1.08 +0.02a 61.74 + 1.18b 1.10 £ 0.06a 17.49 + 0.60a
Kid 0 9.01 £0.12b 1.02+0.01b 65.91 £ 0.00a 1.00 £ 0.03a 24.36 + 10.08ab
Soybean 108 9.83 +£0.62a 1.08 £0.03a 67.58 +0.00a 1.08 + 0.08a 19.69 + 0.36bc
135 9.78 +0.51a 1.01 +£0.02b 65.91 +0.00a 1.10 £ 0.06a 27.67 £ 11.40a
162 9.87 +0.70a 0.98 £0.05¢ 52.56 £ 0.00b 1.01 +0.12a 15.87 + 6.48¢
N 0 9.98 +0.17he 1.03 £ 0.05b 68.41 + 1.18b 1.06 £ 0.03a 21.22 +3.96a
Huai bean 108 10.16 + 0.28ab 1.01 +£0.03b 60.90 + 0.00¢ 1.02+0.07a 17.06 + 3.60a
135 9.54 +0.20c 0.97£0.01c 55.90 +0.00d 1.06 + 0.05a 18.17 £ 0.60a
162 10.61 £0.15a 1.07 £ 0.06a 74.25 £+ 0.00a 1.12 £ 0.06a 16.89 + 1.20a

e RIPBUE N FIE + b2 . ARG FREFR IR [ — SIS AL BN A [a] il 20 b 30 22 ] 7 22 5 3k 31 8 K F (p < 0.05)

T Note: The data in the table are Mean = SD. The different lowercase letters indicate significant difference at p < 0.05 level between

treatments the same in green manure treatment. The same below

F2 FIEEERTIEFSHE
Table 2 Soil nutrient status after green manure incorporation
S it 28 AL o B SR X A RO
Creen manmre N fertilizer rate Organic carbon Total N Alkaline N Total P Available P
(kg hm™) (gkg") (gkg™) (mgkg™) (gkg™) (mgkg™)

RN 0 9.44 £ 0.72b 0.93+0.01a 52.56 + 0.00ab 1.06 £ 0.01a 28.44 + 0.96a
Fallow 108 9.77 £ 0.32a 0.93+0.01a 48.39 + 1.18¢ 0.94 £ 0.08¢ 20.54 +4.92b
135 9.89+0.01a 0.95 +0.03a 54.23 +2.36a 1.00 +0.01b 25.30 +£ 0.36a
162 9.25+0.90b 0.95 + 0.04a 51.73 +1.18b 1.09+0.01a 20.03 £ 0.12b
235 0 9.48 £ 0.48¢ 1.04 £ 0.09¢ 55.06 = 1.18¢ 1.03 £ 0.03¢ 28.01 +8.52b
Mung bean 108 10.06 + 0.20b 1.10 £ 0.05b 56.73 +1.18b 1.09+0.01b 19.19 + 3.96d
135 10.58 £ 0.03a 1.08 £ 0.05b 60.07 + 1.18a 1.10 £ 0.02b 23.09 + 4.44c¢
162 10.29 £ 0.35ab 1.16 £0.01a 60.90 + 2.36a 1.17+0.12a 37.09 + 8.88a
Kid 0 9.18 £0.22¢ 1.20 + 0.04a 51.73 £ 1.18d 1.23 +0.00a 26.32 + 1.08b
Soybean 108 9.94 + 0.25ab 1.12 £ 0.05b 57.57 £ 0.00b 1.07 £ 0.02¢ 33.78 + 13.08a
135 10.28 + 0.20a 1.13+£0.01b 62.57 +4.72a 1.20 £ 0.03a 22.58 + 0.36b
162 9.78 £ 0.15h 1.04 +0.05¢ 55.06 = 1.18¢ 1.13 +0.02b 25.13 £5.64b
PR 0 10.65 £ 0.30a 1.05 + 0.04c 67.58 +2.36a 1.12+0.01b 29.37 +4.92b
Huai bean 108 10.61 + 0.48a 1.13£0.02b 59.24 +0.00d 1.21 +0.01a 37.18 £5.88a
135 10.43 £ 0.38a 1.07 £ 0.07¢ 61.74 + 1.18¢ 1.13 £ 0.00b 33.11 £ 5.88ab
162 10.50 £ 0.49a 1.28 + 0.00a 65.08 +3.54h 1.14 +0.00b 32.60 + 8.28ab

http: //pedologica. issas. ac. cn

S

2017-7-20 8:56:19 ’7



W +Jindd 1003

| T T

4 FE A

——

RHRAXHE AL R L R S A A e

T 1003

B

B, ME (9.90) FMRE (9.43) AbFRE & T
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AR, FREH SR 0 B TR A A R N R T 4
C:N, HpRGAMEERRE A, 55814.22%, 5
NAEFRAH L, BRNARFRAL , A £t N0 Ak 334 5 2
P 7 RHEC o N, HIEK/NE N, (9.77) >
N, (9.49) >N, (9.25) >N, (9.03) .

+3EC : P IE I CHIE DR . /INZUER
Ja, IRRALBEC : PRYAEMLIEFIJE7.83 ~ 9.36, FIHME
H8.34, LRTALFRC : PRYEALIEFIES.11 ~9.03,

oN, &N, @N, BN,
120
11.0
Zz10.0+
& 9.0r
2 80¢
® 70t
6.0
5.0t
4.0

120,
1.0}
100}
9.0}
8.0}
# 70|
B 6ot
5.0}
40

kC:P

121
o 10}
é 0.8
R 0.6f
204
0.2+

B4 Green manure treatment

TE: EhAL ¢ ER/NERGRIGEBRABELLM, B, D, FRGAEBIEEMAR L. Noo Noo Nyo NSRRI Z KT R0 kg hm ™,

108 kg hm™, 135 kg hm™, 162 kg hm [ 4b 3,

KIME R840, SIKNAF LR E25F. KRGS0 E
AEFEC - PRYFEFE 435 4 8.89 ~9.75, 8.99 ~9.99,
SEHIME A 5N 9.19H19.46, B % TR N A4
Ab PR, AN B KO T A AL B AC s PO R 2
o BIESIC)E, IRIFAFEC « PAYASfb i F 2
8.51~10.36, FIH H9.41, L& FIE G AL FE
C : PR AL IE 40 ) J£8.76 ~ 9.61, 8.78 ~9.50,
SRS N 9.22/19.18, SIKNM L EE R . K
TALBEC : PYEFE NT.44 ~ 9.28, EXI(E K8.48,

FART RN SR LRACALEE . 5N A AR L,
A N FIN A 3 5 25 45 5 1 H3EC - P, 9 K/
M EN, (9.42) >N, (9.32) >N, (8.78) =
N, (8.77) &

0.0 e Z5
PRI Fallow 5 Mung bean KE Soybean A& Huai bean

ZRAEALFE Green manure treatment

AN PR ] — SR AL A PR ) it e b T2 I 25 5 B3 (p < 0.05) Note: A,

C and E stands for ratio of C, N and P, respectively, after wheat was harvest; B, D and F for ratio of C, N and P, respectively, after

green manure crops were incorporated; and Ny, N;, N, and N, for treatment 0 kg hm™, 108 kg hm™, 135 kg hm™ and 162 kg hm™,

respectively, in nitrogen fertilizer application rate. The different lowercase letters indicate significant difference at p < 0.05 level between

treatments the same in green manure treatment
BT AR SRIE R i K- T A Sk U L

Fig. 1 Ratios of soil C, N and P as affected by green manure crop cultivated and incorporated and nitrogen application rate
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Effects of Leguminous Green Manure on Soil Nutrients and Their Ecological
Stoichiometry Characteristics in Weibei Rainfed Highland

DU Wei' WANG Ziquan' HE Wenxiang" **  GAO Yajun" > CAO Weidong’
(1 College of Resource and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China )

(2 Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi
712100, China)

( 3 Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China )
Abstract [ Objective]l As an important agro-ecological region, the Weibei rainfed highland needs

urgently measures to build up its soil fertility and improve its eco-environment because of its infertile soil
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and severe soil erosion. High in stress tolerance, leguminous green manure crops grow normally in severe
ecological environment. Cultivation and incorporation of such crops may help reduce soil erosion as well as
improving soil structure and soil fertility. [Method] In order to explore rules of changes in farmland soil
nutrients and ecological stoichiometry characteristics as affected by cultivation and incorporation of green
manure crops in summer fallow seasons, a field experiment was designed to have three different species of
leguminous green manure crops [Mung bean ( Phaseolus radiatus 1..) , soybean ( Glycine max (L.)
Merr. ) and Huai bean ( Glycine ussuriensis Regel et Maack ) ], four nitrogen fertilization rates (N,
0 kg N hm™; N,, 108 kg N hm™; N,, 135 kg N hm™ and N;, 162 kg N hm™>) and three replicates for
each treatment, laid out in a split plot design in a tract of farmland in the Weibei Rainfed Highland, and
conducted for six years in a row. Soil samples were collected at the end of the experiment from each treatment
for analysis of nutrient contents and eco-stoichiometric ratios of C : N, C : P and N : P. [Result] Results
show that the long-term cultivation and incorporation of leguminous green manure crops improved soil organic
carbon, total nitrogen, alkaline nitrogen contents significantly or by 4.47% ~ 15.35%, 5.21% ~ 6.25% and
11.00% ~ 14.35%, respectively, as compared to CK (the fallow treatment ) , and the effects of Huai hean
were the most obvious in all the treatments. Two weeks after the incorporation of green manure crops, soil total
nitrogen, soil organic matter and alkaline nitrogen all increased in content, but the margin of the increase
of the former was higher than that of the latter two. In the treatments with Huai bean, organic carbon, total
nitrogen, alkaline nitrogen, total phosphorus and available phosphorus all increased significantly, either in
a short term or a long term, indicating that the effect of the green manure crop of Huai bean on soil building
is the most obvious. Huai bean, high in number of root nodules and in nitrogen content, is a crop widely
cultivated in the local area. After the incorporation of a green manure crop into the soil, soil C : N declined
for the first short period of time, but in the long run, soil C : N was increased, which is beneficial to the
accumulation of soil organic matter and improvement of soil nutrient balance. The ratios of C : N, C: P
and N : P in the experiment field are all quite low, because the soil is low in soil organic carbon and total
nitrogen, but high in total phosphorus. Soil carbon and nitrogen are the two limiting soil nutrient elements
in this region. In the process of improving soil fertility, it is essential to focus not only on dynamic changes
of total carbon, nitrogen, phosphorus but also on nutrient balance, especially C : N. In the practice of
agricultural production, it is a must to ensure soil N supply, and in addition, enough attention to input
of organic materials in such ways as incorporating crop straw into soil and expanding application of organic
manure, so as lo maintain the balance of soil carbon and nitrogen. [ Conclusion] Soil C : P and N : P is
closely related to dynamics of soil carbon and nitrogen contents. Cultivation and incorporation of green manure
crops in the summer fallow period significantly improves soil carbon and nitrogen status, and hence is an
effective practice to build up soil fertility in the Weibei rainfed highland.
Key words Weibei rainfed highland; Green manure; C : N; C:P; N: P
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