A B XS

o B £ 2 5| X 48 E (CSCD) L 1 7

% [E CABI >C# 048 /& 5 7 # T

FE AR XA ITE ST (P BRSNS ET)
AR EAEZEARRT

ISSN 1004-5759
CN62-1105/S

ISR

QK1902093

Indino (21008 B’ M i

Indui [e100S > i M

E———. e Y

BEEMEFTER
Post—biological production level ‘I

§28% Vol. 28 2/2019

FE & FA CAOYE XUEBAO



R
(CAOYE XUEBAO)

201928 H28% FE28 (AW
B X
MR X
AEGRICTEE RIS BRI AE WS e TR, %%, ¥E, Z(D)
BENMIACHR R TIEIRIE RS FI BRI o veeeerernrreeeeeinneeeennenn. FASE, B, TR, 2£012)

FEEBEHYMT R BRI B E R IKEHEI B - oooveeorreeervevonnnennnenenns
FeBEAEY) B R B E R TEAEY) — LB RGP R TER oo
K RBLRL XS 3 T i S AL 78 A P B R K BRI IR BT - oo oo v e
RPEF KPR BRE AR TFEM TR SEEEARPETT oo
FRBGEHEER TEERETEARERI B Z BB IR - evererrenren e
BESHBEHREZEFARPBEEYAE=ER BETH, e
S EERBES TR RIR PTG ooorrrrorrerromreeiennniona
MESREETEREENRERRSEREYKSEEROHFE

RUEEEFEE R BEREINTS QTLELL oo

S T 2 A K R e B TR 2 ORI oo

BT SRAHME SRR LI woovevreveennen

PEALHL I R 5 /N 5 R ROR ARSI covvvvvvsoes e
B M R BT 0 R A E AT oo
FEETRMEERME T BEERAHERBALEDRBOBRE oo

ZHW, A, BEE, T2

e ZREROC B3R Rk 45(33)

oo B, WL, FB, HUD
WA, WEE, EEF, HGD
o ML, B, BRERE, 6D
e B, R, WA, H(73)
e BEXCHR B, B OH B (88)
e R, H, BT %102)
ceeeeeeee TR, ML, FRERE, Z£(112)
wEE, NET, W, S2D
- EEW. SHE, #EE, $(133)
KEE, HIEE, TXFE, H(142)
o BEL, MM, M. £(156)
o EHB, EXE. FEER16S

FEER
CENTURY BRIERFAESREN LRENKDSRWATHAR oo EIBE FER, EX, HATD
it 55 8 %
HE X EE R AV RIS AT IR e ooeoerorrrenvereenneeneneennnne T3, BFIBE, H4HE, Z(190)
KENEERENFHESHFRITEECSERBLI oo FRE, Z2EE, RIT, %$(197)
REMBRLES PRGTYRBEARWDMNGTHLEOROERE oo HFE®R, TRE, TAE, FE0D
EES
CEEAY 23R YRGS v oovvomvorvesvesvneuenuenons owscees mmmesme 5 (216D

HEER ERS AEHFAEMEBRLUAESRAER) FRAFBEXUEHGRARE HERITHKTIH, &%

HATIEE A B 5 : CN62-1105/S % 1990 » m * Ad % 216 * zh » P ¥ 25. 00 * 2000 * 20 * 2019-02 * n



ACTA PRATACULTURAE SINICA

Volume 28, Number 2. February 20th, 2019

CONTENTS
Soil physicochemical and biological characteristics of Tamarix ramosissima Nebkhas in different degradation degree
+eeesess DING Aiqgiang, XU Xian-ying, ZHANG Wen, et al(1)
Effects of mulching on soil environment and water utilization by roots of Lycium barbarum
- XU Sheng-rong, ZHANG En-he, MA Rui-li, ez al(12)
Factors influencing leaf nitrogen and phosphorus stoichiometry in plant species of Ningxia grasslands
«eveeernee LT Ming-yu, HUANG Wen-guang, YANG Jun-long, et al(23)
Distribution of newly fixed carbon of Nitraria tangutorum in the plant-soil system -+ LI Xin-le, BAO Fang, WU Bo, et al(33)
Effects of water and nitrogen supply under drip irrigation on the production performance rate and water and
nitrogen use efficiency of alfalfa -----reerverenrciiiiinninnn e HU Wei, ZHANG Ya-hong, LI Peng, et al (41)
An evaluation of smallholder seed threshing and cleaning technologies in seed production of Cleistogenes songorica
cv. ‘Tenggeli” »+ oo evvsreenseminiiniinn i sie e ensnsns s TAQ Qisbo, JIA Cun-zhi, WANG Yan-rong, et al(51)
Effects of surface-layer accumulated temperature on major growth traits of spring maize when un-mulched or
under clear or black plastic film mulches ctoseseerereeeriineisicvicinns e SUN Shi-jun, JIANG Hao, CHEN Zhi-jun, et a/(61)
Evaluation on production performance and economic benefit of the single alfalfa filed interplanting different forage
CTOPS N SUMIMET -+ s+ srseesereesrersesvescnscnsenisnnsonsncneerenennonnsninns L] Yuan, ZHAO Hai-ming, YOU Yong-liang, et al(73)
Molecular typing and biotype classification of rhizobia of Medicago sativa
svsnreeenee. KANG Wen-juan, SHI Shang-li, MIAO Yang-yang(88)
Isolation of heavy metal-tolerant Sinorhizobium meliloti and the effect on copper uptake of alfalfa, perennial
ryegrass and Sorghum bicolor plants grown on copper-contaminated soil
- YAN Jing, XIA Li, SHENG Xia-fang, er al(102)
An analysis of genetic control of flowering time in alfalfa with QTL mapping of active loci
« HE Fei, ZHANG Fan, ZHANG Tie-jun, et al(112)
Effects and trade-offs of shading and drought on clonal growth, and sexual reproduction in Arthraxon hispidus
+ XU Xiao-xia, LIU Jin-ping, YOU Ming-hong, et al(121)
An evaluation of agronomic traits and genetic diversity among 51 oat germplasm accessions
- WANG Jian-li, MA Li-chao, SHEN Zhong-bao, et al(133)
An analysis of genetic diversity and linked agronomic traits of Heshangtou wheat in northwest China
- ZHANG Yan-jun, GOU Zuo-wang, WANG Xing-rong, et al(142)
Effects of complex saline-alkali stress on seed germination and seedling antioxidant characteristics of
Chenopodium quinga -+ +sserssesienienneninin e ZHAO Ying, WEI Xiao-hong, HE Ya-long, et al(156)
Effect of y-aminobutyric acid on photosynthetic characteristics and carbohydrate metabolism under high
temperature stress in perennial ryegrass «teecsceeceieeeesees. WANG Ri-ming, WANG Zhi-qiang, XIANG Zuo-xiang. et al(168)
Progress in application of the CENTURY model for prediction of soil carbon levels in different ecosystems ‘
- WANG Xu-yang, LI Yu-giang, LIAN Jie, et al (179
. Effects of enclosure on the soil organic carbon and its active components in desert steppe grassland
«evevseeeee YU Shuang, TAO Li-bo, XU Dong-mei, ez al(190)
Effects of flooding and planting density on the photosynthesis of Hemarthria com pressa and Cynodon dactylon
cottage seedlings esvereerrerrei e e L Xiao-xue, LI Chang-xiao, SONG Hong, et al(197)
Effect of boiling and extraction on dry matter digestibility and intestine-digestible crude protein levels in plant

residue following Chinese medicinal herb preparation ++:«-<--------« TIAN Xiu-e, WAN Mei-jiao, WANG Yong-jun, et al(207)



(B FHIENEREBEZRS

The Fourth Editorial Board of Acta Prataculturae Sinica

£# £ 4% Emeritus Editor in Chief: f£4kf& REN Ji-zhou
P i@ Advisors: & J¥ CHENG Xu
# 4 HUANG Ji-kun
Z=# 7R LI Jian-dong
ZFZE B RONG Ting-zhao
Eli8 % YIN Yu-long
F* %R Editor in Chief: B4R NAN Zhi-biao
Bl F 48 Associate Editors in Chief:
&R Z= Members: ALLEN V G(x£H)
CLEMENTS Bob(@# K #|iF)  XB#:4E DENG Xiang-zheng
it X GAO Hong-wen GOTO Masakazu( H 4%)
#ZU % HAN Lie-bao &L HOU Fu-jiang
#HZEYL HU Yan-kai W& HUANG Bi-zhi
w5® LAI Zhi-giang #%& 78 LI Chun-jie
Zs i F| LI Sheng-li A=Yk L1 Wei-wei
KN LIANG Tian-gang #E & LIN Hui-long
X E# LIU Yu-man # %i % LONG Rui-jun
MATTHEW Cory(Hi#i2%)  K4&# MI Fugui
JE it 55 PEI Shi-fang )] QIU Huan-guang
258 % SHEN Yi-xin W B SHEN Yu-ying
T K 5t WAN Chang-gui 1 #F WANG Shi-ping
FHFE WANG Ji-min EfmE WANG Jia-qi
£ % WANG Tao F E % WANG Yan-rong
R WU Yan-min RIFE WU Xin-yuan(E E)
## 2.3E YANG Yun-fei ¥R YANG Zhen-hai
7€ {8 ZHANG Bo gk ZHANG De-gang
KBk ZHANG Xin-yue K #H M ZHANG Ying-jun
B #H4 ZHAO Xin-quan A & ZHOU He

= £ 4748 Technical Editors:
Bl 2R

1990 4EQ T, A Tl; 2019 4F 2 A 20 H H AR
o8k Ho (BE163HD

Ji ¥ = FANG Jing-yun
# L ® HUANG Wen-hui
X4t LIU Zhong-ling
%1 SUN Hong-lie
=8 R YUN Jin-feng

B Fr 4 ZHAO Xin-quan

a8 MA Qi-zhi

F % WANG Kun
¥ #+ AN Sha-zhou
# 9% 8 DONG Kuan-hu
& € GUO Zhen-fei
&5 FH HOU Xiang-yang
441 J1 Wei-hong (B 78 2£)
Z= & 5% L1 Fa-di
ZE [ Ak LI Xiang-lin
Xl /2%t LIU Gong-she
Fi kA LU Xin-shi
B & #F NAN Zhi-biao
f£4% & REN Ji-zhou
Ui 1% 4L SHI Shang-li
F i #E WANG Cheng-zhang
E % WANG Kun
F 1 WANG Zeng-yu
i hz 8 XIE Ying-zhong
=+ | =2 YU Zhno
gk B B ZHANG Ju-ming
K HH ZHANG Zhi-bin
J&#F ZHOU Qing-ping

et 7 PEI Shi-fang 3k BiHi ZHANG Xiao-yan 484 SHEN Zi-wei

{7 #: FU Ting-dong
B4 BE JTA You-ling

[ f$f XIANG Zhong-huai
¥ F{Y ZHANG Zi-yi

# B HU Zi-zhi
Z= i % L1 De-fa

% K QIN Da-he
4t XU Ling-ren

FE itk 3% PEI Shi-fang

F 7k & BAI Yong-fei

{§ 4 FU Hua

# E# HAN Guo-dong
PEK B HU Tian-ming

% E 1l JIA Yu-shan

Z= R\ LI Feng-min
LIANG Juan Boo (3 7§ i)
X E# LIU Guo-dao
%M MA Chun-hui
Nigel Scollan(3 & )

& ¥ SANG Tao

G B SUN Qi-zhong
FfEF] WANG De-li
F4iE WANG Suo-min

F 54l WANG Zong-li

# 7% )l YANG Qing-chuan
ALY YUN Xu-jiang
¥4 ZHANG Xin-quan
AR ZHAO Ha-lin
HMizw ZHU Wei-yun

Bt E 2 DUAN Guo-qin

ACTA PRATACULTURAE SINICA

Vol. 28 No.2

Started in 1990, Monthly; Published on February 20th, 2019
(Sum No. 163)

* &: PEMEEADS
* B PEHEEXS Sponsor ;
2ZMKE
AHRSE: FHH Editor:
EXHE: MATTHEW Cory
REBHI: (FAL2ER) GBI
Mgk - =2 7T RE IR S T B 768 5
fik 4w 730020
H13% :0931-8913494 (GRS D)
http://cyxb. magtech. com. cn
E-mail: cyxb@lzu. edu. cn
ER&IT: ZMATHRER
EsET: TEEREBASEBAFRAA
H 4h & AT RS . MO2966 Printer :
Ep Bl: 22 MNPREDSHRFTELA

Responsible Institution:

Overseas Distributed ;

Chinese Grassland Society
Lanzhou University
PEI Shi-fang
English Editor:
Edited and Published:

MATTHEW Cory

China Association for Science and Technology

Editorial Office of Acta Prataculturae Sinica

Address: Jiayuguan West Road 768, Lanzhou,
Gansu, China, 730020

http://cyxb. magtech. com. cn

Tel/Fax:0931-8913494

E-mail: cyxb@1zu. edu. cn

China International Book Trading Corporation

Overseas releasing code: M02966

Lanzhou Zhongke Printing CO. , LTD

02>

9T T 004575191

ISSN 1004-5759
CN 62-1105/S

B R A7 54-84

EM:25.00 T



