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Stocking rates affect the resource allocation patterns of Artemisia frigida in the

inner mongolian desert steppe

GU Chen, CHEN Wanjie, DU Yufan, WANG Yating, ZHAO Tianqi, ZHAO Mengli "
College of Ecology and Environmental Science, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019, China

Abstract ; Studying the patterns of plant resource allocation is of crucial ecological significance, as well as investigating how
these patterns respond to environmental change. This study intends to provide a reference for grassland degradation and
restoration, as well as grassland grazing management. Therefore, we investigated the biomass distribution of Artemisia frigida
in the Stipa breviflora desert steppe in Inner Mongolia under different stocking rates. A randomized block experiment that
included four different stocking rates was set up in the field. From these treatments, the total biomass, above — and
belowground biomass, and biomass from different plant parts were collected and analyzed. Our results indicated that: (1)
the height of A. frigida significantly decreased with the increase in stocking rates (P < 0.05), and A. frigida cover
significantly decreased by moderate and heavy grazing (P < 0.05), although its density increased remarkably under light
grazing (P < 0.05). (2) The above— and belowground biomass and total biomass of A. frigida significantly decreased with
increasing stocking rates (P < 0.05), and the influence of 3 —year interannual effects, stocking rates, and interannual

interactions on total biomass and above— and belowground biomass was significant (P < 0.05). (3) The biomass was
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differentially distributed in A. frigida segments, with the highest values measured in the roots, and lower values in the
stem, leaf, and flowers or fruits, respectively. Furthermore, the biomass per plant part significantly decreased with
increasing stocking rates (P < 0.05). (4) The biomass distribution ratio per A. frigida plant part was different under
various stocking rates, with root biomass distribution increasing with moderate and heavy grazing (P < 0.05) , and biomass
accumulation in the stem significantly increasing with light grazing and significantly decreasing heavy grazing (P < 0.05).
In addition, light and moderate grazing enhanced leaf bhiomass accumulation (P < 0.05), whereas and fruit biomass
significantly decreased with increasing stocking rates (P < 0.05). (5) Finally, increasing stocking rates reduced the sexual

reproduction ability of A. frigida, and promoted its asexual propagation ability.
Key Words: Livestock grazing; Stipa breviflora ; steppe biome; population characteristics; biomass allocation ratios
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otk ( Kochia prostrata) 1% (Artemisia frigida) 55 ,

FHEORIRETES 1 )2 ERERZ R 1 m, {BFE 40—50 em (K375 LT E5AUZ , HIRIREE H B ERE 2%,
AP A AR, S AT S SO A TR R T R TR S
1.2 RS E Jr vk
1.2.1  HHiEN

HCHORE T 2003 4 6 A IFAG  TEN 520 5% 22 540 T DU £ R AR B 25 7o 5t b | 16 Bt 4RH X130 A4
)12 50 hm® KRR FE AT AR 2 R BUBORE . SR 58 2 BENLIX AT B A b 4o 12 4>
N3 AN (B IRER) BN XA 4 DB (4 D 3E AR (B 1), 4031 XF B (CK) 32 BE ik
(Light grazing, LG) " & U ( Moderate grazing, MG ) FI 5 & iU 4 ( Heavy grazing, HG) . #ZX & REMKIK N 0,
-0.91 ,1.82 F1 2.71 57 hm 24" 40 3E B 0.4 .8 A 12 H o AKX NAY 4 A0 5E 2 FEHLHE
S, AR PR TR IEA AT A5 4.4 hm? o HCHCRE 5 B4R S PR . DA 2003 4EFI 2015 4R B4R HUHOY N
AR 6 H 1 HIFGR, 11 H 30 HE R, B HRR 6 st 4 FHAZ/NIEH B HRE, BT 1 6 AT RN
Yok KB

CK; LG, {HG; {MG;| HG;|CK; |MG,|LG; | LG; |CK3 | MG3! HG;

Block1 Block2 Block3

1 RENRFMXATREE

Fig.1 Schematic diagram for experimental plot and block
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Fig.2 Population characteristics of Artemisia frigida under different stocking rates

[ia)— I P o AR [ 7 R 7R S [ Ak B ) 22 55 (2.3 (P<0.05)

2.2 BEBXRE A RS

R E L b R A A R KM R, X IR K R R Ok =, v B O OGRS, RS
P& ) 22 55 R 3 (P>0.05) A1, HoAt kb BHia] 22 55 3% (P<0.05) o 3 4 b U A, X IR 4 2 2
SRR U, PP R RO R RO 3.7 A 14.5 45 (18 3a,3b) o AW G 2 AR FE SR BE C E REAR, X R
A i 2 T A AL B (P<0.05) 52013 47X BRAR VR 2 38 B e b B s e 3 B0y 3.9.,10.2 i 16.8
15,2014 F1 2015 AFXF HR 4351 24 5 5 e v B8 T80 B BE OO 2 4.6 1 14 455 (8] 3 ) o 30 3R AR BRI
K3 R GAEBR I AR R B e - N AR R B (R ),

W X A A Yt B E R, 22 S5 6 R A W 3 B A E R A BT S FEAIK (P <.
05) , X BB > 52 B2 OO HP BE IO > FRE L . 0 BE 2S5 10 25 0 e AR U 50 B O b B Tl 2 B e i) 3.1.8.7
7.7 A, B9 AE a3 i 02 2.7 .6.8 14.4 1% A6/ R ry B & 11.0.63.4 F1190.3 5, 78 H B ORI 8 B
T, AE/ FILTIH R (K 3d)
2.3 BE X BT UR S C Y 5 MR

A BRI IOAS SRR AR S ZES M > A/ B BE BT A A R IR T T RS AN [E] (B 4) o AR Y
A3TE A Bt 2 B SR A48 KT 3 K, F R R 61.3% , e K P BE AR 49.4% IR 2 5 Ko R 5 5% B 04 R
43.9%F1 41.9% , fe/)N ; B S5 W 18] 25 528 Bk 25 (P>0.05) A, HoAth Ab 3] 25 5% 1 35 ( P<0.05)

http ; //www.ecologica.cn



74 TR A R AT P S SR R v R TR E A R R R 5

100 r
100 r
o o 80
s 80T =
L0 Lo
g g L mE 60|
g5 @ £5
2 o
&
g 2 40 | g 5 40t
& )
. :
2 20¢F 2 20t
0 L 1 1 0 1 1
CK LG MG HG CK LG MG HG
# & & Stocking rates #H & Stocking rates
200  a 50 r
02013 a o CK
m2014 Pl _:[_ LG
150 @2015 P2 o MG
EEu) 20 m HG
#H 5 100 'C%
Fic )
E L2 W 20
S X
&= b
50 | #
by 10}
2SS dygy b
¢ d
o U - - riz N 0
CK LG MG HG Fing:
#H & X Stocking rates ¥ B 5T Modular unit
B3 AEHEXRLELEVE
Fig.3 Biomass of Artemisia frigida under different stocking rates
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Table 1 Biomass of Artemisia frigida based on the two-factor ANOVA
: WA it T AR I AT
EES FI Aboveground biomass/ (g/m?*) Belowground biomass/ ( g/m?) Total biomass/ (g/m?)
Factors [

4 F value Pr>f F value Pr>f F value Pr>f
4E Year 2 138.34 <0.0001 104.16 <0.0001 32.07 <0.0001
AbFR Treat 3 215.05 <0.0001 309.89 <0.0001 215.03 <0.0001
A AbFE Year * Treat 6 82.74 <0.0001 81.97 <0.0001 32.28 <0.0001

B2 7 R A R , ZE 00 73 BE LU S RS I8N R B OB R R 29.7% , J1 B R /N R 20.2% , S5 E
ALFAH b 22573 .35 (P<0.05) 5 X HE S Hp EE U4 N 26.4% Fa v, — 38 Z [ 22 3R 8 3 (P>0.05)

- 1) 3 C LU 161 it 2 7 23 1 72 Ak R 34 55 ZE AR RL, 0 B O 5 o B O 23y 23.65% 1 22.35% , ik 3
TXTHR(17.19% ) R B (17.6% ) (P<0.05)

AE/ R B 3 BC HUA9 B 288 B 3 AR 48 0 i 8 2533 98 ( P<0.05) , X IRER RN 12.7% B2 BTN 4.9% , IR, 9K
J5 R EE TN 1.9% | B EE TR /N 1.0%
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