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1 #MRFTTIE

1.1 KX BEARER

TG H VB TE N 52l IR DG I TR R I X R
(E 122°21",N 43°57") I Py 52 iy Bk K 2 B ¢ [ X (E
122°28",N 43°53") , s P37 B AH I 10 km, 35 J& 47 2F
TRREEE . F AR 0~6C, =10 C4E R
3 000~3 200°C, LM 140 ~150 d. 4E ¥R 7K & 350
~400 mm, 78 & # & FE K 5 £ . 3 RE 3. 0~
4.4 m/s, BILTHE H HERA R+, pH A
8.0, HHEATHLT 0. 6520 . Bl A 36. 37 mg/ kg, H AL
it 3. 81 mg/kg, HALH & 78,51 mg/kg. AT E
0.037% . W5 BRI =AM A 56 3 + 328 7 g Kb
+ L BHE R 20 cm. pH {E 2 8.3, HHEAH HLT & =
0.64 %, 2E & & 0.036% . % fit & & & 35. 37 mg/kg,
M E i 77,51 mg/ kg, HAUWEE & 3. 71 mg/kg.
1.2 #rE5H*

BEB R AR 1 5 35 A o N 52l R
KRB Xl 2015 4 N T EAF 9 2 5 55 b, 75 8 B
2016 A N T HEA (14 F FERE b

TR KR BB AL X 2 %3t B T 0(CK) L 50,
100,150,200 kg/hm* 4 & (ND &, 73 5 No W Ny |
N, Ny Ny Rom s BB N IR R (RS &R 46 20) . [7] i 45
AN b B 2 756 i R (P, O5) 200 kg/hm?, 4 Rt (K, O) 200
kg/hm?® , 4351 FH 2 3 Wi TR 5 (P, O 3% 1 2 440) FlI 44
E (K, O &5 2h 6000 B M. NXHEH K 16 m*, 4
WHE R 4L 20 AS/NX . F 2020 4F 4 20 H (GREERD
HEAT N 38 il I8 38 it BUIE T & O 4 4 A i
50 2% i NE R PG 7 =X it I8 ) 57 B AT HE K . F 5
H 20 HZERHEE B DRI BT R AT BORE L RCE By
FEAT SR A O T Tl T M N A OGS PR B R AL T
A 10 HE F 576,

1.3 MEERSFHE

i 1R 30 D5 i (NRO & PR IS R 0 e s 5
Tk 245 BT (GS) I M 2 7% 4 E R iy i 0 e 5 T
R H (SP) & & R F % B 58 i G-250 be 8 ik
FEY U S A R R (AAD R K A B = L £ 7k
W s A AR Tk £ TR % A (GOT) R4 2 R A
W 7 S Wt (GPT) & 1 2 B 5% R 1) Jy 10 7

PR E AEIORE /N DX R 1 m® SRR B

5 cm, 0] S B i R 6 R X TS AR T E ORI T
fief L
1.4 HEHH

K BHE ] Microsoft Excel 2010 # {4 #1417 4 i1
FIGF BT I 7 A ] SPSS 17. 0 B A % $cdls 347 B
%05 22 W2 B (P<<0. 05) . BT A7 B 249 5% HI°F
YI{H AR (mean+SD) R,

2 HREGHMH

2.1 REKEXMFEHETEN NG

I 55 it 2805 1) AN DR 1 o Rk Tl DR R R LY
i R TR i T A L R it SR e 3
RGBS . 78 NoAKOFE R B ORI E B
LA Y i R | R P R R T B LY 3k B R (E L
B I DX R R W R T NG R N KO (P<<
0.05) M5 Ny Al N, 7K 28 5 AN i 2 (P>>0. 05) 5 T &
7 T L 3 B T Al A KO (P<C0.05)5
BT R R PR R T A B E AT
HABR ZKT-(P<<0.05) (£ 1. dobit B, B FE 3t
18 N K FEARFHRET YRR,
2.2 REKAEMEEHRFERYRSENZMI

I 55 1t 280 1) AN DT 84 o 2 R R B R M AR
T et R S A BE IR o A it 2R 1 G o g £ S
TG AR 3 . A8 N KSR B4 el DXOR & 4 B
0 T I R B 1 S B R L R el XS R
FAEEEASES Ny KFESFARE B R F
BT A 2 K OE (P<C0. 05) 5 T & 87 52 Bk B 1
AR A R R E S T H A AR K (P<0.05),
FE NG KPR B B KRB B4 2 B 1 0 o 2 SR R
AR KM IFE B E S THAMAE KT (P
0.05)(F 2). HUILUBLH L 7E N, KT IR 1 it
o 1R T 8 R S R B B AE N, KO i i it 20 TT LA 4
T AU R AR AR
2.3 REKEXNFEMFRERGEEENZM

Wt 5 il 2R 1) AN B 38 o, B B XS 0
GPT il ¥ GOT ¥ 1 2 it 5 it 280 &k 1) 18 7 252 56 1
TG BEAREH . E NyKF R F R J i GPT 3 1%
M GOT 1 Pk B e RAH  Horb 50 (1 GPT 3
N2 E T H A E K OE (P<C0. 05); 1 2F BL i A
GOT {EMEEZ & F No N F N, KFE. 5 N, KE 2R
N G B i 2R 0 S D8 o, B B XS B
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Table 1 Fresh and dry biomass accumulation of Leymus chinensis in response to different N rates

FE H RE 4b R PR R/ (kg » m?) FE=a/ (kg e m ) T
Bl X N, 1.2340.07¢ 0.60£0. 03" 0.48+0. 02°
N, 2.06+0.03" 1.0340.02¢ 0.5040.01°
N, 2.2340.02° 1.25+0.01° 0.562+0.01°
N, 2.18+0. 02 1.1740. 01" 0.54=+0.01"
N, 2.16=0. 05 1.1340.03" 0.5340.01"
B N, 0.7040. 03¢ 0.3620.01° 0.524+0. 00
N, 1.4140. 08¢ 0.824+0. 05¢ 0.5940.01¢
N, 2.4740. 08¢ 1.5740.05¢ 0.6440.01"
N, 1.8840. 06" 1.1740.03" 0.63+0.00"
N, 1.68+0. 03¢ 1.04+0. 02° 0.6240.00"
i RAT AR /NG F B RN 22 57 .35 (P<<0. 05) , T[]
R2 ARANZEKFELETIHHEEHRSEYRESE

Table 2 Soluble protein content and free amino acids of Leymus chinensis in response to different N rates

Ff Hh Ei=Ry N, N, N, N, N,
k4% X SP/(mg -+ g 'FW) 8.4140.31¢ 11.88=+0. 69" 14. 6240, 32° 14.2840. 86° 12.4340. 31"
AA/(mg+g 'FW) 0.4940.11¢ 0.6040. 05 0.8340. 03¢ 1.62+0. 06" 1.0940. 13"
B M SP/(mg+ g 'FW) 9.17+0.37¢ 9.3840. 33¢ 16.95+0. 26° 14.46+0. 08" 13.85+0.57"
AA/(mg -+ g 'FW) 0.81£0.04° 0.95%+0.01¢ 1.4940. 08" 1.6840. 10" 1.1840. 02¢

®3 ATRENEBKFLEBETOMFEMN FXEEEGE

Table 3 The activity of four key enzymes in Leymus chinensis leaves in response to different N rates

FEH ERAN No

B X GPT(pumol » g W —1+h ') 47.07+1.14° 51
GOT/(pmol + + g '"FW+h ') 16.3240.52° 17,
GS/(ymol » g 'FW « min ) 1.3540. 03¢ 1

NR/(pg+g 'FW+h ')  129.92+7.29° 168.

B GPT/(umol - g 'FW - h')  47.6441.93" 47,
GOT/(pmol « g "FW « h™')  17.20+0.59"  17.
GS/(pymol » g 'FW « min ") 1.32+£0.03¢ 1.

NR/(pg+ g 'FW - h™')  172.4142.74° 193.

9+1.38° 221.7144.97" 243.74+6.8

Nl Nz N:s Ni
L2241, 25° 53.81+1.41° 57.22+0.99° 51.79+0. 55"

6+0. 30" 17.9940.29*  18.61+0.52" 17.5640. 37"
.72+0.05¢ 1.93+0. 04" 2.15=+0. 06" 1.88+0. 06"

21+6.34 237.7942.52" 288.85+6.16" 217.61+1.90°

.61° 50. 55+0. 52" 54.58=+1. 32° 50.45+1.13"

0
4+0.35"  17.6040.42"  18.5740.55" 17.3340. 14"
0

. 05" 1.6340. 06" 1.8440.07° 1. 5440. 04"

v 212.2744.97

(9 GS 5 PR AT NR I 1 2 1l 25 i 26 A 39 5 e 3
Ja R . fE Ny KPR R 5 R GS & 1R
NR i P38 B fe KA He S 5 /19 GS T PR AT NR
P B3 e T HAR R F K (P<<0.05) . AT+
IR B GPT {5 PR A GOT % 4 24 B 35 it 50 2 79 3%

TN 52 e G B . e N KR R R
GPT i& A GOT i 13k B 5 KAE  Hoh S Font i
GPT ifi ¥ i % & T A %0 K7 (P<C0. 05) 1 5 K
R GOT 3P 83 & F NoKF .5 NN F NG K
2R 2 AN S B i R T AS BT I, O
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PR A GS {EPER NR 3E 4 Y b6 5 i 20 &2 09 38 AA TR IEMA L (P<<0.01), 5 SP & & &2
MG RS, 7 NyKET,EEMN AR BEIEAMHR(P<<0.05) ;NR IS AA fil SP & & £

GS % PEAT NR 3 P 35 21 e KAE L Hod 5 J iy GS
PR NR W P24 2 25 05 7 oAl 8 R K F (P<<0. 05)
(F3). HULTELI . AE Ny KSR, B FE 2 Fonf 5 op
GPT.GOT.GS F1 NR I ¥ & 5 . it 20 7T DA 35 3 o
R G M 2 AR T R R AR RE
2.4 FEFESRREBREGYWREEXES W
FHE b XA B fif B 7 i 5 T R A AA S
AR IE ML (P<0.01), 5 T & lt.GPT.GOT
MGSTEMRE R FEMLE(P<L0.05); TH &5
AA F R R R E MO (P<<0. 01, 5 T ff L.
GPT.GOT.,GS #1 NR {F #E & & #F £ M & (P <
0.05); T ff b 5 AA & & 24k B 3% IFE M & (P<
0.01),5 GPT.GOT,GS #1 NR i ¥ 2 5 % F 4 %
(P<<0.05), ¥t H GPT 5 GOT.GS.NR i ¥ &
SP & M B F IEA 52 (P<<0.01). 5 AA &5
BEFAME(P<0.05);GOT 5 GS.NR & & AA
S R IE AR OE (P<<0. 01) 5 GS 5 NR i ¥ 1

BFEIEME(P<0.05), HFHMEFREGRE &5 T
BT LR AA iR 3 I A G (P<
0.01), 5 SP & it & i 3 1EAH & (P<C0. 05) 5 T %™
5T EE A AA B R E E IEAE G (P<<0.0D),
5 NRGPEH SP & & 8 8 % EAH K (P<<0.05); T
f 5 NR 1L SP il AA & & 5 5 3 IE M ¢ (P<
0.05) ;LR i) GPT 5 GOT i o 2 B 3 1IE M %
(P<C0.05), 5 NR i ¥ 1 SP £ & 5 b W 2% 15 4 56
(P<<0.01);GOT 3&E 4 5 GS.NR 1 SP % i & ip %
IEAISE (P<C0.05);GS 5 NR i #£ 2 B #F EAH (P
<0.05) s NRIE MY AA & & 2 B3 EMHX(P<

0.05) 5 SPHEEMEEHFFEMKL(P<0.01);AA Y
SP 48R EBEIEMAE(P<0.05)(FE 4., HILVLH,

TR b 7 e a2 ST e T 1k B R B
A, RS- R 2 EMRER . AR T i
g A Al O B L DR A M T R R AR
AR DT B 7

R4 FEFEMMHAEREEXBEERSELSMBEXESN

Table 4 The correlation between Leymus chinensis yield and enzyme activities associated with

nitrogen metabolism, nitrogen-containing compounds in leaves

FE 4 it R TR&E T GPTEME GOTIEM GSTEM:  NRIEMH AAS®E SP&&E
B X B 7 1

T i 0.98" 1

T 0.81" 0.91" 1

GPT %1 0.82" 0.85" 0.81" 1

GOT %t 0. 89" 0.90" 0.82" 0.99* 1

GS &1 0.89" 0.91" 0.86" 0.98"" 0.98"" 1

NR {if 14 0.77 0.83" 0.87" 0.97" 0.94" 0.97" 1

AA & 0.93" 0.97" 0.94"" 0.92"" 0.95 0.94"" 0.90" 1

SP & & 0.56 0.61 0.62 0.87" 0.81" 0.87" 0.92" 0. 67 1
B fif T 1

T HE i 1.00" 1

T it L 0.95" 0.95"" 1

GPT i 1t 0.59 0.6 0.68 1

GOT i 1t 0.45 0.45 0.52 0.91" 1

GS &1 0.68 0.67 0.77 0.77 0.86" 1

NR 7% ¥ 0.81 0.81" 0.88" 0.94"" 0.84" 0.87" 1

AA & 0.92"" 0.93"" 0.86" 0. 69 0.45 0.51 0.81" 1

SP & # 0.83" 0.84" 0.83" 0.93" 0.84" 0.81 0.97" 0.86" 1

T fRFR 0,05 K ERFHS, «x 3 0. 01 K ERBFH X
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Effects of nitrogen rates on yield and leaf nitrogen
metabolism of Leymus chinensis grown in
Horqin sand land

HOU Wen-hui' ,ZHANG Yu-xia',DU Xiao-yan', WANG Xin',
BAO Qing-long”,CONG Bai-ming®

(1. Imner Mongolia University for Nationalities, Tongliao 028041,China;2. Grassland Workstation
of Chifeng City ,Chifeng 024000,China;3. Institute of Animal Husbandry and Veterinary
Science of Tongliao , Tongliao 028000, China)

Abstract: The application of reasonable amount of nitrogen fertilizer could increase the activity of key en-
zymes in nitrogen (N) metabolism, promote N accumulation and utilization and achieve high yield for Leymus
chinensis. This study aimed to determine the appropriate level of nitrogen for L. chinensis in the Horgin sand
land and its physiological mechanisms for high yield. Two sample plots were selected and topdressed with differ-
ent levels of N fertilizer (pure N) at 0,50,100,150,200 kg/ha (denoted by NO,N1,N2,N3,and N4 ,respective-
ly) ,using a randomized block design. The enzyme activities related to N metabolism and N content of the leaves
were measured on 20th May,and the yield was measured on July 10. The results showed that L. chinensis yield,
nitrate reductase (NR), glutamine synthetase (GS), glutamate oxaloacetate transaminase (GOT), glutamate
pyruvate transaminase (GPT) activity and free amino acid (AA),and soluble protein (SP) content initially in-
creased, followed by a decrease in response to the increasing N rates. Among them,NR,GS,GOT,GPT enzyme
activity and AA content reached the maximum at the N3 level;the yield and SP content reaches its maximum at
the N2 level. When topdressed with 150 kg/ha pure N fertilizer, L. chinensis grown in the Horqin sandy habitat
had the strongest leaf N metabolism capacity,which was most beneficial to its dry matter accumulation.
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