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1.1 RIS L5

A% 50 Hb 3R AR N S A YA DG TN S R
WK 2B B X (43°63'67" N, 122°07'23" E) . iZH X
o A 2 R B A TR R BE 177 m, AR K
o 350~400 mm, & & & 4 1 750~2 000 mm, 4F 1
S 5~6 °C, =10 ‘CHE 3 000~3 200 °C, JC 55 #
150 d &2 47, AE ¥ Xl 3~4. 4 m/s. T HER M Z VD
+ ,pH{E M 8.3, 1A & 1 0.036 % , il it A/ & &=
35.37 mg/kg, A HL BT & & 0.64%, 3 A Y &
77.51 mg/kg, HAWE Y & 3. 71 mg/kg.

1.2 Rt

TG 4k 2015 4F GAR Y N T3 FERE b | 2 5
R4S o R H B AL X A, 2 AR S0
FUM AR R LN AR S EEE T 0(CK),
100, 200, 300,400 kg/hm? fit) 3 JE s & &= , BB}y IR R
(B NFE=462%) , /NN 16 m*(4 m>xX4 m), 3
FE LIS A/NX 4 T8 E R AT R AT E R R
2 mo

2016—20194FF 4 A 10 H (4r 88 A7 H 10 H
(4552 1) 3% 82 4 47 % 0 Oy =X 3E47 N 38 il 2
B AR Y O A AR AU —2F (50%0) L, B0
(CK) , 50, 100, 150, 200 kg/hm?, 43 %1 I NO, N50,
N100,N150,N200 %7 , [a] i} £ 4~ 4b B F 2016 4F 3R 7
W — R P A BENE (S BERRES , & P R =44%)
200 kg/hm*, #f A (S AL 81 , &% K % =60%) 200 kg/
hm?, Jiti A S 7 B 8 08 5 i AT HE TR -

YRR B 18] 40 91 8 20204 4 A 10 H 5 A 10 H .6 A
10H .77 10H 87 10 H , & /NX R FH 5 a1 BURE 12 L
TR B TRE A 0~20 em, #% 4 7335 BUR & 1 FE 2%
TG R A% b AR AT UK AR TP DL g 0 S - g e O
(R i Wl 12 1t 0 2o S0P UG ), AR 434 2 mm H9 07
Je TR BS 2 2% i i 4 L 0 R AT AL (C) 4
A(N) 28 (P) BmSF pHESMER. 20204E7 7 1
H R Al A0 ) L 76 5 A b 21 b 8 B 33 rh iy
200 Bk , K S B 4 A ME B4 A S0 56 = B A

R PG 7K Wik T 5 L B4R T, BT 105 "CHEAR P Rk
15 min, FF 2 65 CHET 2= 4H 5, R 5 HIAE ) 8 i
U BT 0. 125 mm i , i 5 26 A A HAEIFFRic &,
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RFAE
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A S PR P - R SR T AR A — IR SRR A L
I s, AR 3O R R E R A P 37 CR B R
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FHR B 1R re 5 3000 7 1 38 pH {E Fi L 525
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BT 2250 BT FLEAS TR U0 Ak 3R SRR AR T R R+
SRR Y 25 5, 45 R 5 40 R B A ) b o 25
133 #r , B 2 7KFFRid P<<0. 05,
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Bt & it KT 1, SRR N A R NP C:
P 5 %} BEAH F 2 15 0 (P<<0. 05) , Hor N & 48 186 i
T 67.07% ,N:PHEI T 53.40% ; C: N bifi & Jiti & /K F
M 32 5 5 3 T T R R A, 7E N200 /K F 3k 21 5 /ME
(386.94) , 3%t FEB#AIE T 38. 85%0 5 45 Ab B R A P & i
P 80 AT 6 BR(P<20. 05) , {H 4 /it 20 AR B R 1) P &7
HEBEZER(EKD,
2.2 WAIEX LSRG
2.2.1 FHCH At IE AT Foh N200 it &
KR S AR T pH A B S R (P<0.05), 5
Xof FRAH HE, 23 IR AR T 45. 26 % .8.39% . i it L 7K F-
R = o A ORBNE Tl N 5 = B S I N i P T A
FERTE, BHEN:P & F I N200 43 £5EC:N
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Table 1 Content changes of organic matter, total nitrogen and total phosphorus in L. chinensis under different
nitrogen application levels
fEhR L
NO N50 N100 N150 N200
HHLKC/(gkg ) 515.63419. 57" 530.22+31.03" 517.08427. 76" 531.55432. 06 530.88421. 87"
2AN/(gkg 1) 0.8240. 03" 0.96+0.07° 1.00+0. 06" 1.10+0.05 1.37+0.02
4P/ (gkg ) 0.23=+0.02° 0.19+0.01° 0.20+0.01" 0.19-+0.01° 0.18+0.01"
AL C:N 632.954+27.07" 556.42+37.92 514.67+2. 66" 485.71429.57" 387.08419. 70°
AW N:P 3.49+0.11° 5.12+0. 16° 4.94+0.08° 5.9240. 20" 7.49+0. 36"
WLk C: P 2209.35+112.55"  2846.91+111.99"  2543.02+32.81"  2869.06+78.57° 2899.28+209. 21°

T« R AT AN [R) 5 7R AN Rl R 2 R A o T B ) 22 57

5 NP 5 xR e B A 3 M 22 5 (P<<0.05),C:P
EETHE LIEH (£ 2).

3 C Nk R KT 1 4 e A S [ R

i 38, b 78 N200 4b BEF N A B3 T X

®2 FEAMEKFETLE

(P<<0.05),

(P<<0.05)., 3w C AP & &40 5175 N200 4b 3
NS0 Ak B R 35 B R K AE, 23090 6. 61 mg/g . 0. 83
mg/g, 5 v C 1 P 5 e 16 A [l i 8K 7 8 3
25 (E 1),

pH. RS E At Bt T4

Table 2 Changes of soil pH, electrical conductivity , OC/TN ratio, TN/TP ratio under different nitrogen application levels

- &b
iRy
NO NS0 N100 N150 N200
&R 92.674+22.95 83.4+22.05" 70.86+19. 85" 58.46+20. 26™ 50.73416. 39"
pH 8.9440. 39" 8.8040. 38" 8.5740. 34" 8.3740.37% 8.1940. 34"
A C:N 0.9840.07" 0.9240. 14 0.91+0. 15 0.8940. 26 0.8440.25"
AWML N:P 0.2240.02" 0.2240.05" 0.2540.07" 0.27+0.05" 0.3240.13"
BRI C: P 7.48+0. 86° 6.71+£1.09° 7.76+£1.76° 8.0342. 05 8.65+1.70°
T < AT AR 2B 26 s O ()it 60K - A 4 Bk 1 I 1) 25 57 (B 3 (P<<0. 05) o
— — a
Ts0 6 a a a a4 — 8 a — 1 a
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NO  N50 NI100 NI50 N200 NO N50 NI100 NI150 N200 NO  N50 N100 N150 N200

VKT KT

AT

1 AEAERKETLERAIKR 2R . £HIETU
Fig.1 Changes of soil organic carbon, total nitrogen and total phosphorus contents under different nitrogen application levels
T < AN ) Bk 3R R A [l il 807K SF - 4 A o i) 22 5 9 35 (P<C0.05) , [l .

2.2.2 RIEAiest EIEEEEBRG S BE A KT HE(P<C0.05) . BRI . o S 1k 0B FI e B il 5 Pk 35

O3 L T 26 05T S b R I PR R R, 7 N150 AL FE R 3 50 0% A (L 45 5 60. 21,0, 62 F
3o A Ml O M R RS S R E BE M 40,54 mg/g.

2% 5 MR WG PEZE N200 4 B R iA B o oK (H
(21.79 mg/g) . Bt K- $2& &, A 58 0 i 0 PE 2
S B0 S U S A, HONT100 N150 4B R I 2 25 F Xt

2.3 FEAFHESTHESUHNALEESHT
FENFTRESTEPC NEREEWEFEME
KR (P<C0.01) , 5 IR 1% v 8 25 1FE 47 ¢ (P<<0. 05) ,
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Fig 2 Changes of soil enzyme activities under different nitrogen application levels

T TR RN AN [l s 220K T b S P ) 22 v 35 (P<<0.05) .

5 5 pHAH 2 & AR (P<K0.05) ;5P
oy 5 - R TG T R BE O DA
F X F(P<<0.05); F B C:N 5 43 C N & 2 1
B KR (P<0.01), 5§ % pHH 2 %
FHIEM KR (P<L0.01) , 5 + 3 b IR G 6 M 2 0 2%
FAA KR (P<<0.05); FHRN:P 5 1 e N & i &

WEEFMHEERP <0.01), 5+HECEHRE BER
I pH 4331 5 i 35 1A DG OC R (P<<0.05) (58 3) . LI
RIS £ C N SRR B T LR
(P<<0.01), 5 5 3 M pH & W3 i H XK R (P<
0.05); HHEh B R B VG E 5+ i B R 2 3 A
KFEFR(P<0.05)(F£4),

R3 EYALFRHESLESUENEXEST

Table 3 Correlation analysis between plant stoichiometry and soil characteristics

i EERIR - B WAL C:N A N:P
I il 3% e 0. 54 0.93 —0.50 —0.88 0.87
A T2 it 4 0.82 0.72 —0.93" —0.79 0.82
ot A A T 0.60 0.49 —0.81 —0.61 0.59
TR Tty 0 0.70 0.58 —0.88 —0.69 0.68
ALK C 0.54 0.99" —0.63 —0.97" —0.95"
AN 0.63 0.99" —0.71 —0.99” 0.98”
LT P 0.32 —0.22 —0.35 0.21 —0.08
R —0.61 —0.93" 0.74 0.96" —0.93"
pH 18 —0. 60 —0.95" 0.72 0.97" —0.93"

TE R AT WA AL R R AR 5 — 0 L R AR 5 #Rle S35 3R OR S 3 (P<<0. 05) il 8 35 AH 56 (P<<0. 01), NI,

3 it
3.1 BRI F B F T BRI R0

Tl I AT LA o AR A TR OF R WA ) NP
T MAEYR N C NP IR AT A — & B e

FE X NP A ) A 803 e A T LA 3 C: NAE A C:
PH BB o ARG BF oy R, SE R R4y C A
Bt % it KT R S R P SR EEE N R IR
Tk ) 38 K T A 3 X g A AR R
B AT SRR AN I A 45 SR AR it I S
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Table 4 Correlation analysis between soil enzyme activities and soil chemical properties

Bk A BBk B B G pH
I Tl 3 A2 0.94" 0.93" —0.49 —0.87" —0.89"
A TR T 07 0.63 0.70 0.05 —0. 85* —0.82
o AL S I 0.39 0.46 0.05 —0.71 —0.67
R 35 0.49 0.56 0.87 —0.76 —0.73
Hb F A N i S BN, F 5T 4 S R 1L AR KEF W R W] L T 0 2 Tt AU i T

T e JE L AT A RIS A SR A5 R — B, R
e v RUER AT LS e R ) R

ARG g5 Kb R F RS> C: N AR BE & it A
A 1S 0 B BRI N P A B e R A B £
Wi b T R A 3 ARG B A 2 R AL, Y N
P<T 14 i 28028 ek Ok A e A K BRI PR3 AR
TG 2 R4 N PO HAE AR 5~10 Z 8], i3
T 2600 Ak 3R S R X6 NCER B W, (H R 5K ) AR K
S I RE 2R D0 U0 b N T A A AR TH 32 R
2y, AR AE Y 414U C: P R it 40 oK 3% Wi T i
X 55N X 8 b S B R A S R AT A0S i B
FELE AR 3R B 38 e U A TR R U0 U i - 4
L R AR O B KT B B L R L N
FE A RH BB A SR
3.2 RBXN TSN
3.2.1 RAEHFmst E3ERAKE TG Hm  HIEAN
FE Y E RN EERIEZ —, RHA RN 2 EAR
A5 ) - 33 A AR A 1 B T EL T 4 5 ) R S - g Y
P REPEAR P, AH GRS R WY R it A T 2 A
mAFE AR SR EHFEAIER R, HIESASE
S A A 1 AU RN RR O B L it R Y B ma] DL
BERI AR SR AR R, JLA i A K
SR e C NP & RN W) R R I, Herh N
RN B2 P A E AR BONRE ST
B F 5% 45 SR AR AL, Ud B S i EUIE AT IR R Y
i R A LB AR R, BORAC R b A A AL
TN BN K AEL X T A A A R B Y R AT LA AR
KRAEHAE

S R AR R AR R OKOE I S AR A
I R B i AR ARG e e R R N
#, 200 kg/hm?Jifi & 5 A0 BN 55 %5 BOAH b A2 A6 25, AR

mE T E R X R h TR KRR, F R+
P NO, LR, B R 5, 86y R L R
b o 1M AR YA B R B it R K O B v R R R R
E S ] I 2 o e a7 N N A v S N e W
U ME LAAE B K o 5 3 3l S R AT

AN BHS 0 IR R T B R AL, 2 X IR AR A
G TN A 25 3R 85 5 B , - B pH (E B 728 6 W+
BORBRANIEN k" A¥EREEE
AR IS £ pH A F R EEJEHZ - A
T 56 v - HE pH A B % it 20K 19 AS BB 3G 2 R IR
A E I R Ik B AT R A AR AR L X U I
it N 2 DL 3 R Ak T R R BRI Y A+
M AN 23 368 - TR AL Eh B Ak o L Ab 3 K 1 A
A4S, B R L T pH A =8. 4 B, 2 B AR PR B A
AP, X 5AGR I 45 I A — 5
3.2.2 RAeHImst XEEEERHG YA HHEN 1Y)
AP R R R 2 5 R BT,
AR RN A= Ak 2 B 1 R 3 5 0 e - 3 v il
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S NSE S AH G A B & B, R I L R N L RE W Al 0o 4
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K] G W 35 R 22 5 X S AT AP R A5 i — B0 A
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B SR A T 22 I S A S S S A
o AR DGR R I 1 0N R AR R AR K
WE R, WP I3 2 39 O, 7 A R AL S FE
WA o A I

ASBIE 5T 3% WY 48 il 807K V- S o S R T TG 1 2 T
BN 5 AR F , 75 N150 7K 7 - 598 78 0 il 0 7 o
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LTI A R Kl m e R R B A
JoT B S 30K B A8 E B L B 98 R IR B I O
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2.3 ¥FEAFUHESIEFUENEXESH

18 3 e S | P A R ORI S B AR S T TR Y
AR AL 73 A 2 BT, 8 e 480 M0 T 2 e L A R O e T
T PR 8 A AT B R e C N & i &
SR pHE, RN, e 3R & & A SR pH E AT
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VI, 156 W1 3 i 48 it %0 A 6 i - S8 1 T 1 O i bR 4
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4 it

FERR R W0 V0 Ak 4 i E AN T2 B 55 b 52 40K il
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YR 1 N P RESE R A OB 5 39 b aT A 4 )
FAM 5 F7 00 & i 5 4 RIS M e K T B AR G 3B
SR AT 48 55 39 e A 5 T L DA AR 2 e 3R T
BB AL A R T2 R 5 3% 4 F G R A R
FH L2545 43 - MR R R 5 B AL A O B R AE BRI
U b, = b HE 7E i A B 200 kg/hm?,
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Effects of nitrogen addition on stoichiometric ratio
and soil characteristics of Leymus chinensis in
Horqin artificial grassland

WANG Xue-li"?, QI Kai-yuan', WANG Peng’, WANG Zhu-tian®,ZHOU Li-ye"
(1. Inner Mongolia Minzu University, Tongliao 028000, China; 2. Grassland workstationin Horqin District,
Tongliao 028000, China)

Abstract: [ Objective] To investigate the stoichiometric characteristics of Leymus chinensis in Horqin and the re-
sponse of soil enzyme activity and soil chemical properties to nitrogen addition. [Method] The stoichiometric charac-
teristics and soil characteristics of L. chinensis artificially planted in Horqin Sandy land were studied under different ni-
trogen application levels, 0 kg/hm?, 50 kg/hm*, 100 kg/hm?, 150 kg/hm* and 200 kg/hm?*, respectively. [Result]
With the increase of nitrogen application, the contents of organic carbon and total nitrogen increased, while the con-
tents of total phosphorus decreased. The addition of nitrogen fertilizer effectively increased the content of organic car-
bon and total nitrogen in soil, reduced the soil conductivity and pH. The activities of urease, phosphatase and catalase
in soil were improved with the highest soil enzyme activity achieved at 150 kg/hm? nitrogen application level, which
were 17.78 mg/g, 60. 21 mg/g and 0. 62 mg/g, respectively. [ Conclusion] The application of nitrogen fertilizer can
improve the enzyme activities in the soil, thus promotes the transformation of nutrient elements in the soil, and is con-
ducive to the absorption and utilization of nutrients and elements in the soil of L. chinensis. Comprehensive analysis
suggested that the recommended nitrogen application amount of L. chinensis grassland in Horqin Sandy Land is 200
kg/hm®.

Key words: nitrogen fertilizer;leymus chinensis;soil enzyme activity;stoichiometric characteristics; physical and

chemical properties of soil
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