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Abstract; As one of the main environmental problems of global change, the increase of atmospheric nitrogen deposition has
aroused widespread concern. Continuous nitrogen deposition has an important impact on the composition, structure and
function of grassland ecosystems. In order to deeply understand the response of community biomass and root-shoot ratio to

nitrogen deposition in the process of grassland restoration, this study took 3 natural grasslands with different recovery years
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(early 12 years, middle 28 years, and late 37 years) on the Loess Plateau as the research object. Six nitrogen addition
levels, CK (0), N1(2.34 gm™a™') ,N2(4.67g ma™') ,N3(9.34g m*a™') ,N4(18.68g m*a™') ,N5(37.35g ma™")
were used to measure the aboveground biomass, underground biomass, and total biomass of grassland communities, and the
root-shoot ratio and nitrogen response efficiency (NRE). The results showed that: (1) The aboveground biomass was the
largest in the middle stage of restoration. With the increase of nitrogen addition gradient, the aboveground biomass showed
an insignificant upward trend in the early and late stages of restoration, a non-linear positive response to nitrogen addition
(ANRE>0), an insignificant downward trend in the middle stages of restoration, and a non-linear negative response to
nitrogen addition (ANRE<O0). (2) The underground biomass of the community had no significant response to nitrogen
addition, and the total biomass was significantly different from that of the control only at the N4 addition level in the later
stage of restoration. (3) At the early stage of restoration, the root-shoot ratio at the N3 addition level was significantly
higher than that of the control and other nitrogen addition levels, while the other restoration years had no significant
response to nitrogen addition. In conclusion, the responses of aboveground, underground, total biomass and root-shoot ratio
of grassland communities with different restoration years on the Loess Plateau to nitrogen addition were analyzed and
compared. We suggest that pilot experiments should be carried out in this region to implement adaptive grassland
management , such as biennial cutting or light grazing (2 sheep/hm”) , to explore more scientific and effective management

measures to achieve systematic restoration of grassland, so as to meet the changes of ecosystem capacity and social needs.
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nitrogen response efficiency

Al i DUk, BEAE Tl g Al A 7 vh AL B R B, R0 U s , S 20T A
DUBETEME RGN i R A . AR R IR I A S R G E KR E TR D EEREZ 1 HEA
UURE I, B A= S R G S F R REZ B ™ S 32 > B b AR 25 FR G Ay il A 35 2R G 14 o 2 2 R
G AP 1 2 S R SR G e i 13 U B MRS RGeS T . R RS R G T A )
A RGNS iRe P A ThREm EER A,

AL ARV 4 A i AR A R G G ) B B LR A3, HOOS B AR 3N R G A A R D RE RO IE I
HA TR R RO AR R 2 — R R A S R G B E KR . R AES RS
3t F AR Wy T OO D) A% [ T 2 AR A v L A A7 . T B M A BRI B0 B A
T3t R T A DT R A A RGN ER R T R AR SR WA X TR SR I R, —
AU RE B 5 B B AE A R SR A 0 o (R T VR A [ 2 B, SR AT I 2 B A
WIREE AN GE T FIRRAR ) IS 2 B SZ 250 R I R 2R 25 R AR 7 D AR A
FERIE, RISV A 23 3 SRR R A 7 01, R 30 i U A AU 23 18 i 5 i B v 7 ik, B T R 2
SEGFRIGA T TR

HEMLRETS 1R 80% LA LA AE L T T T A e S R A Rk 2 R0 R A R A, A A
BRGEAGIR PG SR YR I 5 P b R T A A X S0 i A S R 5 S TR I DG R L R
R R U I A SR S R R SR S M T A X R e L B A SC I ST AR 2 (EL 8 SRAF
TEARK 2 57, e AE 22 B0, O IO B 7 b T A W At B 38 ), 0 LE R A6 DA eV o . 2 4
T R R A i TR SCARA5 2 RIS F T A R0V N f B8, R b T A A o B S S TR 1
o TEVEHL T AEY 5 R AT SR AN OGN N AT (4 AR b SRR A A T 07 A R

IRV AR E LU AN SR ARG A 11 A= 1 0 BC ) T SR B, AR e M A 25 2R e B 1 0 1) T R A, X
MR v M A W R B A R A A S A RN, 7 R DTRE R  S T T IEAAR A X AR 2R PR
(3 IO 0 LA SIS o b e U G A AR T, 06 T VR I R B AR L S L e A T

http ; //www.ecologica.cn



9826 JAE = 41 4

TAHIIRFSE (B2 I — B0 AT EE U ORI, B N AR W Rt S I AR 3s i b
AWy RO U A SN S WA B SEUCN  RAIN R b A= Wi i, xR AR e B R
AR LU B R0V i (AT AR 720 S B SR AR, S 2 (] e AR SRR v b L 3t AR ek g 4, {EL X
Mo AP R AR AR R TR AR LR FE R AR S R e AR TE LL (RS VI, KA R T o e
T i AR A B 00 et A 7 BT+ BRI RS

RIS XH AR A A A e AR ok SRR N SO TS, 3 AR m A ) — e el X A0t 2R AN [ T A S
£ 2 b T i 2R A 10 AR A B S T S R e o RS I e R AR SR T R 2 L E K
PRI RO X T 2013a FESL IR AN SE 501 65, 3 20 B 3 AN TR S A BR R 2% e i A v 3t b A )
it MR AR R AL AR o LSRR HE XS 6 AN ANk B A R 10, DA hg 2 DX R 2k 14 BRI R
AR AEEIE AR T R IR O B B IR AT RS A L R A A PR A B S R SR SE

1 #MREFE

1.1 B IX [ SR

W5 XA 7 B BT AR AL 2 55 1 R SRR X (106°21'—106°27'E,36°10'—36°17'N) , 14K
1800—2100m, % XIS MJE T il = 5 X, AP B AR 7°C, @ H 1 A CRYRRRIR-14C) |, &k
H7 A (22—25°C) , AFFKEE 400—450mm , FEFH 245 70 BE A, 424F 65%—T5% WK 7—9 A, 28k
i 1330—1640mm , 4 H £k 25000, FEAH] 112—140d,

TG DX B SR I Y R S A ) G D A R N O SRR AR G 5 (Stipa capillata) | 135
(Artemisia sacrorum) KEF 3 (Stipa grandis) , A FIERI LI B & (A.scoparia) (B B ( Thymus mongolicus) |
R EBZWB R (Potentilla acaulis) 7 F AFEHIFEAMELLILE 1,

*1 FIHHEMAOTEMERELRES
Table 1 Plant and soil characteristics at the experimental sites

Ak TR A YUR

. WEAEBR/a Soil total Soil total Soil organic 13 pH YR EERE  REM
Restore time phosphorus/ nitrogen/ matter/ Soil pH Richness Dominant species
(g'kg) (g/kg) (g/kg)

ARICESE (Stipa capillata Linn.) B /8 Z8 5
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