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P>23 43552 N, P [Ri#l ( Koerselman et al., 1996;
Gusewell, 2004; Zhang et al., 2004; Ladanai et al.,
2010 ) 381X H E R FEARRE C : N AN = P b0t
it b S e R34 T b, Fe b AR )
BN, FEOLN : P IEIRT 2K (He et al.,
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2006 ), WS EFEREYIREE N P G EDEAHXER
FE), ATDMERFIW A N 5 P A RAERR, A
N FRFEARYIN N « P<21 B, 52 N FRHl;
M N P>23 B, W3z P FRi ( Zhang et al., 2003;
FA5RAE, 2008; HRBEHGAE, 2010 ), HHETEMNAC
X7 T T A TR AR AN [A) RUEE RN X S AE 1k 27
THE2ARERIMESE L, A ARV AN 1 EA 2
Bt ERE S HAE AR R 8 T AR LA
AR

TS RGN T YR, BV
PERPIHE N A AZ T2 L f 2R, 35 R B2
B R A VUL | FIBELEH . PrFAE EAEH
MAERRGAREN . HTFRAFR . FRRBCR IS
KB BEFR AT IERIANA] , AR AR 33X it IS 174 g
DAL o HEAE AT AP | A A b T BR B A B L
HEsFEE Z RS, i AR A RS M
AWy (Craw, 1997; 4R, 20015 HCARHESE,
2002; ZEEIRAE, 2003; ZEAGRAE, 2004; HRKR
8, 2005 ). [FIR, AR DAARN A S BRI M T R
Fr e AGE W A AT SRR, I
H A BT 5 28 R0 0 il A== o E g b R ) e H
FRAITCER IS ( FEAG5255, 20135 =R, 2014 ),

PAWEAS D JR2E2E ( Leymus chinensis ) B8] KR
FIRL e S, A3 B AN R RS AR RN
WEENE EALEE, BHEYIRE S A= 01 . HYIRETE
ML C: NP ARSI R AARE, K ik
B A iz b DR A R i A b 25 5 i A e 1
A, VNSRRI BR . AR Ak
P — S TERL
1 MR57A=E
1.1 HREXBABR

TR b A7 T e B RO B2 5 B T A DL JR B
J RS R G E K B AR I o vk B, Jb 4R
49°23'13", ZR45 120°02'47", K 627~635 m. %
X JE T rp i o TR KRR ARE, AR
2.4 °C, Wy AR BN 36.17 CHI
-48.5 °C, 4FFIE 1580~1800 °C, JoFE 110 d;
PR K i 350 mm, ZHEHTE 7—9 A HARRE
Ko 2014 4EF1 2015 4ERYAERERN 2535020 405 mm
1230 mm a6 Ay KT B A e )
JRE E R (FIHBE>20 4F ), XERHERARE 1
W, NEIR R AEAE 8 AR, RGeS 1, M
TP PEAE Y O R R CE R, R R O R
B, OWARRFAE WS ( Vicia amoena ). JEAH
WA B ( Thalictrum squarrosum ) . 40 W [ 3k 4
( Pulsatilla turczaninovii ) . Dl il /R & % ( Stipa
baicalensis ). HEfa T ( Cleistogenes squarrosa ),

LA R ( Carex duriuscula ) W& 2.( Allium
bidentatum ), Z4ME ( Artemisia tanacetifolia ) 5% .
1.2 RIEi&T

o b 1 JCA 30 ) ) P 14 2 e ) o
Hi, F 2014 4F 5 ARSI IX . hiss 14
B AEARAL BRI R 2, SRR 2R AL X 21 15
I, SHFARER, 3K, HIF 15 AN, BN
XIEFA 6 mx10 m, HEEE 2 m B2 . FifS
F1 9QP-830 B R - UIARALAA T VIR AL FE, VIR
N 15 cm, YIRKTEE R 30 cmx30 cm, £ M
FAR ARTE 2013 4F T HEFR AR A L5 R 0~30 cm
1A N S 286 gkg! . &P K049 gkg! . 4
C H31.67 gkg"), HHLCK (YA ) FYIARILRL I
() 4 AT AE I B 18 /N DX R B8 225 SR R4 140 AT, 20 oA
HO (N 0 gm™+P 0 gm™). Hl (N 3.5 gm™+P 1.7
gm?), H2 (N7.0 gm>P 3.4 gm?) il H3 (N 10.5
gm™+P 5.1 gm™), it 5 AR, 154/hX, F
2014 4FF1 2015 4F 6 ARI#E A, Rty = &
BEMKIRA G N T i, N sBEAHISIRE
(CON,Hy, BAFE>46.4% ), P EEEAYLSLHE
FRES (P05 F 8>16% ).

1.3 EEFREREFERNERE

439 F 2014 4% 8 A ra) I 2015 47 8 H )it
FIREsh R . FEREA/ X NIEE 34 1 mx1 m (B8
MUEEDT, FRHLmANE], A7 I SC =G 7E 65 CrME
FEPIHE 48 h & H 5 K HET IS ROREPIRE A I B T ZeRE
JEFEAMRA, SR “PUSME” HBUR SR AR
“FEYIRE SR REAL” W B A R A i
EHFERS G FEMEER N BEEH LA
Y (CAB ), BEE 2 (CTC ), #EELA (CTN),
HIE 2w (CTP ),

FEXIE 5 BIRE T PR AE 3R, BRI
B3 NBELIRE S, FHERN 7 em B4 3 )2
(0~10 cm, 10~20 cm, 20~30 cm ) SRHEHL T T 5,
¥ 3 EZR EHER A A S = KT . 2R
e 3 MRS PR BUR A RS
W=, St 2 mm B, EBRAT. HAE
FEEZRY, ARG FIRFER IS -39 /5 40 51lad 1 mm
0.149 mm By 4805, fefaillE HEE SR S £
B EFEPR B . 2k (STC), £%& (STN),
%W (STP ),

1.4 HIELE

KGR (SPSS 21) XHAHSCHEbREFT 8
#2200, LUt AR S /E R N+, 40 DLREVR
AYrE . MYREM L C. N P S Ak
e eER AR i, R Duncan ¥:iEf 72 E HAR,
[) B X6 AR S A8 AR A T LR AT £ a4 87, D F
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# (505.8 g¢m™) R BEE T CK (P<0.001), 2015 Ck HO b HI - H2 H3
HERTALFRRIT CAB 7E 217-264 gm™ 2], H2 JLFE Treatment
=L =P > 25 r
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WA, 2015 44T AR AL HE CAB BT 2014 4E 21 .
(P>0.05), Z FFET 220%. <l
z
= 13 }
£600 r 2014: R2=0.763, P<0.001
-i 2015: R?>=0.109, P=0.502 l E20144F 09
2500 B20154F
§ be 05 ) ) ) . .
i § 400 ; CK HO H1 H2 H3
ﬁ E . ab K3 Treatment
;Lj 33 I % 2 ; 27 2014: R?=0.324, P=0.027 (©)
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B 5 (P<0.01), A[/NG 5 Il — B A A A - 22 4k 34 Treatment
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M=SE; Different capital letters represent significant difference in
different fertilization level (P<0.05) and different lowercase letters

represent significant difference (P<0.05); n=3. The same as follow
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Fig. 1 The variation tendency of community above-ground biomass

22 1EYWEEC. N, PEETHUREITELRITHE
BE & i 2

2014 4£F1 2015 4 ARG AL AL P A0S C.
Nl P SESHALZE (P>0.05), 2014 FHEY)
WEYE 2 (CTC) Mi4a% (CTN) AR fki [ 7E
40.91%~42.43% . 1.47%~1.98%, B&iAHP LA FFa
(Kl 2a. b), 5 CTC. CTN Z&fka#og ek (K
2c), MBS A (CTP) it AT K S 38 hin i
B - TF (P<0.05); 2015 4F, CTC. CIN &5
Bt AE K3 i B 7 T B R # (P<0.05 ), BR
2015 4 H2 B9 CTP & & EMLT 2014 45,
(P<0.05), CTP & SRS R S ) #a

2 HEFRSQENETH

Fig. 2 The variation of the community nutrient content

FEYBETE A 22T LU TR RE & A= 1 BH 8 A el
A%, 2014 41 2015 AFEORRIALERAIAE I REVE C + N
AL G 4 R 22.13~36.61 Fi1 25.12~3.14, Hirr,
2014 4F C : N 7E&AbPHE 25 2% (& 3a), H3
WEEHT CK. HO, H2 (P<0.05), {H C: NIk
Wi it A 7K ST B4 33 n 2 B 3 ) AR fk ka3 ( P>0.05 );
2015 SFHEYIHETE C @ N B AL 7K P (A 38 Jn 2 3
HE FTH AR S (P<0.05), 5 C: N 24k
PRSI, 2014, 2015 AEREVEAUC: PHIN = P
AT EE FES K ST B 2 B R R R ) AR b B,
Hi, 2014 AEREVEY C P AR AGR E B 2 OKF
(K 3b, K 3c)s
2.3 1#C. N. P REit+=E b33 iEAL A ME AL

+4E C. N, P Sk L EFETOM, ME
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Fig. 3 The variation of community chemometry

TR BRI (K 4), 2014 45 2015
4, RREALEETF £34 C (STC) FHARKR AR
WS A A B (P>0.05), 3 ANEEFH
STC #HHHEERESMMHATGNLEZHERD
# (P<0.05), 52+ STC W&EHH I —ZR
KT 20%~30% (& 4a, b), 2014 4£4> N (STN)
B AT AR N 2 218 R (1 4c,
d),3 1 1J2 STN & &EHARZ B EMZ I P>0.05 );
2015 4 STN 5 1t Fifi 25 it AT /K P (g B8 i 2 4 2 R
e (P<0.05), Hifr, H2. H3 9 0~10 cm )21
STN & i 2 & T HAALFE ( P<0.05 ), 2014 4F
10~20 cm +JZ24bFEA] A4 P (STP) SR E
(Kl de. £), Hi, HI 85T CK. H3 (P<0.05 );
1Mi 2015 4E 3 1210 STP & fE & AbF ] 25 A

WE (P>0.05), RSP SCrE IS TH AR L3
2015 4F 3442 STP & 44 W 3 i T 2014 4F
RZmH T 44%,

MAERRARE A, 2014 FEAHRIACEE TRy 3 4t
JZ STC FHIIET 2015 4F, [RARIE 1 28%~38%
ZIa; 2015 4 3 42089 STN SHE L 2014 455
1.29%~14.5%;2015 4F- 3 I+ 219 STP &=Lk 2014
5 4%~58%.

+3E C. N. P Akt Ho it AE vk B 16
MR BRRIREEE (AR 1L, I B AN (R P
HAREaF (1K 5), 2014 4FE 3 JZ2+3ER C : N, C =
P Fl N : P SZRtiAL KRS AN 450N, ARl
A3k 18.31~19.42 . 64.06~102.51 . 3.38~5.19, 0~10
cm.10~20 cm 27 C : N %8 FTita$,20~30
cm TJZH C: N GZE TR, H, CK b
20~30cm £JZ C: NHF 0~10cm 12, HHEN:
P 1 C : P ZREAHRL, 0~10 cm + /2B LA R,
20~30 cm )2 HAK, AR T REIRIE RS,

201543 Z I C: N, C: PHIN : P2k
JEEH 11.33~12.51, 25.59~53.49., 2.17~4.41, C :
N AR RS, B 10~20 cm 4, HiB+HET
R AR B K (B 5b); BEE ALK
A, 0~10 em )2 C: P MIN : P & T,
10~20 cm 2L A2, 1 20~30 cm LJZA T
R A XTI 2 4FE HUEAYAEME, 2015 4F C - P FIN ¢
P B 2014 4F 4y G R BE T 47.8%~59.7% F
15.0%~35.8%.
3 itig
3.1 FEBEXTEEE £ YER RN

FHHEAC AT T ISR A BT, SRR T
HEIEXT IR G T R TR, AR TS TV R EE
AR, M TR AR, E—EiEREN, b
HRLAEACE R, B Ay A Y= b > 1R
B (T EHA, 2015; 2530, 2015), A2
WA Y E AR SR A SRR, =L
TR, iRt T 2% (EE
2005 )o AR I X HENE K V-5V o b A ) O
FIAT T IESMHT, SESE TR S = e 2 (R S
HEMEKER, HHETAMMBX SR, BN ES,
it A 0 1 ) 0 o AN — o & T IR B (E P ol
BRI, B 10.5 gm™ WA Z LR
IRV, K it i i 8 A B ) — NS B, SRR
XA, BEEYE . YR ZREE . ThReREs
I E A AN L (Bai etal., 20105 & SCfk%E,
2015; 5745, 2014), ALY, 7.8 gm™ IR
Bt FH % P Sy B R B R A 1)
PRI, YR 30 g@m B, R
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Fig. 4 The variation of soil total element amount in three soil lay

XF e bt 1A IR AN I . (5P
MeVESE, 2011; BRI, 2004 ), MNZEE PEH S
AR, WEE AL E IR R ZE S (INER,
2014 ) AHFSE 2014 4FH A9 LS 45 R R,
BIf#iZE H3 (N 10.5 gm™P 5.1 gm™) Kt &
T, BEEAY R MOR LB B 3 Eka s, AT RE
J&E N P 2[RRI A HAEH ( FidsE, 2015),
N. P i & s b FEFREFIF F (N P) B9Em
RN, MR IR AR i T A s X A it A S ( 50
AR5, 1994 ), 2015 4E 48 KFIERNEH] 2 (N 7.0
g-m'2+P 3.4 g'rl’l_2 )N, BHUEER A . R,
2015 AR B A Y EILT 2014 4, TTRE
S TR U0 PN A R K R 1) R 8 sl K A 5
TREVE M A i AR A AR B (. 7K o2
Tl ) RAR B REVR P e i B S W, A ey

FEAMER T AL AR I ] AR R,
R A K 2 N R RN G 22 00 1 B b e A b L 7
IR (AN, 2013), AT, FEKFERE
FIZET, % X B o AR B Bt 2 B
i, KA AR AR AR ARV A LR
3.2 TEAEXEMESE C. N, P RETEILAIZm
YIRS C. NFI P EENEI, F—ERE
AARER T AR X 2 I A RSE BRI, T
LRI EF e R E S RGP RER o R
IAE PR A TR A P LR WA i A KR,
AL DI HAE S — AR A R BRI PR 2R A R b
1 (Egma, 2008; EF4, 2009 ). MANISF
W5 C - N BAML LA, MR EER) C 0 N
YA Bt 5 it A A ST ) 388 i i S B TR, X —2 R
SR NI AL, P A — a5 A DR P
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Fig. 5 The variation tendency of soil stoichiometric ratio in three soil lay

AR R em A X (E4E%, 2013 ),
2014 4FH1 2015 AEPAE RIS 4 C AR LA AR,
RS 4 N AR E AL K- A28 4k S B A [ 1
B, 2014 AEAEYIREE X TR R A FRCR S
IR R YR N, (HE A A T —
VEFIROCR (2555, 2001); T 2015 4F i 4R/
i (230 mm ) K T iZH X AEFE KR (350
mm ), XA N, BT R A
e o R S 2 (A (SR SR 3 AR ANGIL i L /B 4 S AN
AR R T A EA B S WIGER (Zhang et al.,
2004 ), fFFEERE], HEFEAMEYIE C N #HETE
16 Zidy (4%, 2009 ), ik b iy dbsrb iy
W5 C - N¥7E 22 DL b, imm T EEY K, X
AN T S e T i s X R R AR B = % . 172
2 H ORI NE C P AL, B4tk EA

B 3% (Elser etal., 2007; ASEF, 2011),
AR RS C ¢ P BERGAC K (38 = i i
K, BRUPR Tt A 2K S B B4 I mT R Ok T A
VAR KRR, N 2 P BEE ALK (43
KIMFEAE, TIfeE N, P IR St FHEREys N : P
A E R A R IS, SRR N
P/NF 14 B, FA =152 N BRHIAE £ M N -
P KT 16 B, 5z P RRGIRK A TP Z [T,
W5z N, P Ay3:FEIBR T (Koerselman et al., 1996;
BWHEE, 2012), WAANFEMFEN, N:P/NT
21 Bl NOFRHEI, N @ P KT 23 iR P RRG . TGig
DIPTSR N BRI, A X R o 2 b R Ry
N PR, oA ABA ) N = P E/NF 16 (RS
B, 2011 ), 254U EAR AT HE HEOBFSE il A, 7F
KK N, PIRFGE I, FTRRIKSOARTS AL,
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A HeEREE S B0LE ATk 2A TR
3.3 HMEBEXTEiE C. N, P REITELLAIEIT

ANFEEALHR BE T R R Z k2= 2 b,
AT LAE Ry - B a1 PR 2 AR 1 AR fe i FeAs (T /1
AR 2012 ), AREH, 2014 4EHHEC, NP I
B A 728 A X AN ) e 5 %) Rl o o 7 ¢ /> H. 6 A
R, X ST 4510 — 3 (B4 RS,
2013; Z=Hi, 2014 ), 2015 4F+3E C: N fI N : P
BT LR AR R, R RTRESE 2015 ARREKER
REZ, SR SHYAIHN RS, Rk
[TCE B Z R A7 3 ez v EAE SN B 2 b
B 3R 2T . o E A -4 C 2 NSEIETE 10 ¢
1~12 : 1 ZJa] (#E 5, 2000 ), i E 415 (2008 )
NN BT R 4 C - N L RECH 14 ¢ 1, AR
5 2014 4F A AP+ C : N 1E 18.5~19.5 2],
mEH U EACERZ . fEHARIRET, AL
BEH C: N M (Batjes, 1996), i3RI H X 133
4 CHKRER, HHEN: P WAlLIFE/R 4% N 5 P
PR, — Rl LA AW S, SR+ N - P
G AREAER (B4, 2010), BB THEY)
2 N BRH; MAE R N« P U e WAt~z P BRI ( #%
3%, 2013 ), 2015 4F 0~10 cm 1Y+ N = P Fifijiti
BRSPS Bk EFHRa s, L N P RETE
g, SRS N P BGR, N P YRR
TRTREhE T2 R PR
4 Zig

F it AT P AR R = 1 25 57, 2014 At AR Ab 2
H3(N 10.5 gm™+P 5.1 grm™ ) B Hi B4 A= it 5 i
1M 2015 4EHaEALFE H2 (N 7.0 gm™+P 3.4 gm?)
TR A

2014 4FF1 2015 AEA[RIEAL AL B M A YIRS C.
N Ml P SR8 AEE (P>0.05), REH A
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Responses of Plant and Soil C : N : P Stoichiometry to Fertilization in Leymus
chinensis Mowing Meadow

BAI Yuting', WEI Zhijun'", DAI Jingzhong', YAN Ruirui®, LIU Wenting', WANG Tianle'

1. College of Ecology and Environmental Science, Inner Mongolia Agricultural University, Huhhot 010019, China;
2. Institute of Agriculture Resource and Regional Planning, Chinese Academy of Agriculture Sciences, Beijing 010010, China;
3. College of Science, Inner Mongolia Agricultural University, Huhhot 010018, China

Abstract: The experiment was conducted to study the effects of plant community productivity, plant community and soil C : N : P
ecological characteristics of chemometrics In hulunbuir Leymus Chinensis Mowing Meadow, by using different kinds of fertilization
and different fertilizer treatment, in order to select the optimal combination of the grassland types and fertilizer rate for this region.
Our objective was to explore the influence of nitrogen (N) and phosphorus (P) fertilizer levels on carbon C : N : P stoichiometry of
plant community and soil with Leymus Chinensis Mowing Meadow. Our results showed that adding the concentration fertilizer
reduced community biomass on the ground was on the rise in 2014 and H3 (N 10.5 g'm™+P 5.1 g'm™) has the highest biomass (505.8
g'm™), but community biomass on the ground climbed up and then declined in 2015 and H2 (N 7.0 g'm>+P 3.4 gm™) was the
highest biomass (264 g'm™). The total carbon, total nitrogen and total phosphorus of plant community had no marked change in
2014. It is opposite change tendency that C: P and N: P; Other indexes were not significant difference besides total N of H2 and H3,
total P of HI in 2014. In 2014, the change range of three layers of soil C : N and C, P and N : P is influenced by fertilization
concentrations are relatively small, is respectively 18.31~19.42, 64.06~102.51 and 3.38~5.19. The change of the contrast ratio of 2
years, C : P and N : P in 2015 had decline about is 47.8%~59.7% and 15.0%~35.8%. It indicates that nitrogen element may be a
major factor of limiting plant growth and phosphorus element can make the nutrient ratio in a relatively balanced state by the view of
plant community and soil stoichiometric ratio in this region. The short-term fertilization for the region to ease restrictions on the
nitrogen and phosphorus element, but too much nitrogen element added could lead to a change in limiting factor.

Key words: mowing land; fertilization; biomass; plant C : N : P stoichiometry; soil C : N : P stoichiometry.



