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5T 2003~2005 E#EAT, B0 s oy AL E
15 ( Medicago sative) FIVPITHE (Astragalus adsur-
gens) > 7 F A (2003 4E 3 7 29 H#F) ARk H
(20034E 9 H 6 H &R MIFh LB, M E 15.0
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¥, MRAER (ERK A T3 7R R AL X &
BRSO B R T E
2 HRE
2.1 #EHA
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PR (HEAE 3 A 30 B (B BB ARk %
w12 d B (R4 HS B 8% 4 A 17 H),
HIGHRE JHEIBAAHN R 3 d.2d, PITHE(As
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2.2 E£HERALE

2.2.1 REE BEH (2004 48) 4% A [
ST 2 04 Bk A7 3 A6 7 B A EE, A R B R = TR
i, LB TE AR —AE 10 pREE T H 005
I M7 8. 24~30.53 ¢ 0.72~4.50 g. F-H 5

14.94 g F12.48 g &3t 1 m® T 350.50 g, fF4
G723 505.0 kg, PHTIEAREHE 7 10 bR,
T4 B Rk M 5 29. 54~41.07 g.5.52~11.16
g T35 35.31 g M 8.34 g. &3k 1 m® T8
231.45 g, B AW 72 314.5 kg, BEFPAE G AP L
B BRI E RS N H RIS R X EIR B IATIE
£ 230 &t 1l m® TEE 462.8 g AT &
BRI S 4 628.8 kg, W R T, #/5
S5 =4 (2005 48) BB AR FE L T & O+ 45
ZEAHBN.

®1 200 FARBPATIHETYURELR

Table 1 Dry matter weight comparison of artificial pasture with different sowing time in 2004

B ] 10 ffif & 10 tk+ 8 I m?
wn F st 1] HiK Time FH(g) FHi(g) THE(g)
Plant Sowing time Stubble (M*d’\‘l\l/lfd) Fresh weight Dry weight Dry weight

per 10 plants per 10 plants per m?
5 —7 Lst stubble 03—30~05—31 72.51 12.18 1025.75
57 2nd stubble 06—07~06—30 65.62 10.66 271.30
ﬁﬁ& B =7 3rd stubble 07—08~08—09 54.45 9.43 560.00
Spring
SEPUZE 4th stubble 08—24~10—28 70.26 16.51 436.10
e 4 3 F 2293. 1F
P At & it Total 5
Alfalfa 5% 1ot stubble 03—22~06—02 41.98 7.68 591. 60
57 2nd stubble 06—10~07—06 56.23 9.94 556.13
S B =7 3rd stubble 07—12~08—21 42.84 7.19 375.00
Autumn
S5 PUZE 4th stubble 09—10~10—28 62.02 14.07 419.92
4 it Total 1942.65
#5—%E lst stubble 04—03~08—02 83.87 14.92 505.73
. E:}% 5 %€ 2nd stubble 06—28~08—30 132.30 24.42 500.00
WATHE Spring
Astragalus % =% 3rd stubble 09—20~10—10 16.84 2.72 —
adsurgens E 55 1ot stubble 04—08~08—01 54.33 9.40 542.85
Autumn 5 %€ 2nd stubble 07—14~09—30 91.23 13.26 -

TE VATHE RS KR 55— ZE AR BLA RN B,
Note: The lst stuble of Astragalus adsurgens is harvested before bud-appearing-

2.2.2 THRREHE o4 2004 AR T HEE
IFIR) 22 AL, R4 R RK A 3t P P o R R TR 5 — 7 24
TR RO I RIS SR EI BT Ra—
TP LA X 5EFTARZH & TR
G NGB BAMY &, BRAEREREDR 2
LR, KR,

HEAUL T E AR R Bl 8] A4 22 A B A AR RO
N

FREFACE T (R 5 .

— e(). 0904+40.0613¢ (1)

(0 =21.43 §=2.31)
AR B T8 GBI R .

Y =—2.9409,*+23.647, —24.089  (2)
(0=16.34 §=2.02)

FRRODITHE R —FE /)«
Y = o 023310056, (3)
(0 =38.8 §=2.78)
FRREDATE (55— H)
y = e*lAOO3+O.059L (4)
(0 =148.3 §=2.84)
EXBE R E RS, b Y ERTE
(g)» ¢ FEETHAGINE /Y11 B% H &L (A AL.d. B E 4 H
10 g 1), Q HFREFITH, S bRifEE,
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Fig.1 Accumulation dynamic curve of Ist~4th

stubble dry matter of alfafa in 2004
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Fig.2 Accumulation dynamic curve of Ist~2th
stubble dry matter of Astragalas adsurgens in 2004

P e 1 [ o R R A K 2
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A KRB IE 6 H 10 AL W 2.4 g/d,
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Fig.3 The Medicago sative change of the ratio between

dryness and blueness at different sowing time in 2004
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Table 2 Growth increment determination of underground root of artificial pasture
- I A ) FRE EAR Ho T ERbE H HTETE
bt i ke D ining ti Root length Root thickness Fresh weigh D igh
Plant Sowing time etermining time oot lengt oot thickness resh weight ry weight
(M—d) (em) (em) (g/10 #k) (g/10 %)
05—31 75 0.98 251.0 60.8
Gl 07—12 97 0.99 253.0 83.8
Spring
TS 10—2 10 1.25 446.2 195.
At 8 5 5 6 95.8
Alfalfa 05—31 48 0.56 47.2 16.8
S 07—12 58 0.58 53.4 24.2
Autumn
10—28 91 1.13 381.4 161.0
EiE 06—21 43 0.61 84.3 31.6
ATHE Spring 10—29 54 1.19 115.9 57.4
Astragalus
adsurgens s 07—02 30 0.59 45.3 16.0
Autumn 10—29 — 1.15 76.9 37.4

T+ 3 7 0 I [R] A B X B

Note: The determining time in the table is the harvest time of the pasture-

2.2.5 #EmARHS ERFEGEHRRGEL
PRI — A EEAR AR, A 20042005 42 300 B
Rk T T A B B — P A A R R BT 1] A 5 2 3
K& 5.6), Ansts ETH AR R, 1% 550 —4F
HEAK T BE AR A R TRk 4 55 — 4R AR ZE AN, it
2RI OB . 50— 7 B I 3 R ] 2%
FEE T 2004 4235 BB 2> I HBAE 5 A 20 BN
5 A 31 B B RAEKHEES I K 2.8.2.0 cm/d. £E
W IS 5 d A 12 d, 2005 4 i B a] A
2004 FEAR . Fe KA R ST 5 2.6.2.2 em/d,
HIERCR I G 12 d FIOFER, PHTHE 2004
2005 4F, PRAR I HBAEBERT(6 A 10 /),
BAA RS 2004 4E42.0 1.6 em/d, 2005 45
2.2.2.3 cm/d, AU, WRESHEK SRR I R ZEBL AR
AR, AT E A K AR R R (E B ) 2R A A
&,
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Fig- 5 Growth height increasing curve of Ist stubble of alfafa
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Fig- 6 Growth height increasing curve of

Ist stubble of Astragalus adsurgens

S WEAERLGRZRFEM

3.1 KWELEMETE

SRRSO YR G+ 7525 P 2 7 =0°C B
SR 168.7°C . B T4 9. 9°C. h4THE Sy
273.0C, BF R 11.9C, 45 AEREE
R S PR B . 5 T
LR 5°C KBOR 24 3 B AL i OC Y
HHJ 18~30 4, T3 91. 3~187. 1°C GRS
BT A BT YR K B Y BT R
R WDHTHE 51 15~18C 1 17~20C | faR
e W0CH R TR LS, W3 . T
R AERR IR RS A B R 2 5 B A
SUARAAR, RS S AR~ T
TJE’%‘%?S"C*,E{‘ZD% 846.9~974.2°C | Hr/p ki~
HAEFRNR &2, A 392. 3~075. 7°C, AR AE 14. 4
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~15.9CPATHEIR T~ P HE T =5 C B2 244.6
~2586.4°C, Hrp 4k ~ Bl % W 1567.7 ~

1869.1°C, < 20. 6~21.5°C . 4B Vb T E ¢
FRIREK I = TR .

"3 AIHEEFE—EZSKENBMEAEBERMH(C)
Table 3 Heat conditions required by the first stubble artificial pasturein every development period in spring
T
T b S~ T i
ey 5 1B 47 Returning green~tillering Tillering™~budding Budding™~flowering green~flowering
Y Pl SOWing Y Y Y Y Y 0 Y
ear ant time B Rl ¥ il P gt} b
Accumulated Air Accumulated Air Accumulated Air Accumulated
temperature temperature temperature temperature temperature temperature temperature
Y AT FHE Spring 70.8 11.8 575.7 14.4 297.2 18.6 943.7
S04 Alfalfa F3E Autumn  182.2 11.4 195.8 16.0 296.2 19.7 974.2
DATIE 4% Spring 550. 6 14.5 1567.7 20.6 152.7 21.8 2271.0
Astragalus _ .
adsurgens ~ PKHE Autumn 5451 15.1 1601.1 20.8 98.4 24.6 2244.6
At FH# Spring 57.9 7.2 392.3 15.7 396.7 17.2 846.9
Alfalfa 3 Autumn 74.0 8.2 412.8 15.9 376.6 17.1 863.4
2005 " i
DATIE 424§ Spring 515.5 14.3 1760.1 21.5 140.6 23.4 2416.2
Ast Lus
a;sr,jfgir; B Autumn  456.4 13.8 1869.1 21.5 260.9 21.7 2586. 4

ANFEFER P T BRI A AR, AR
SAEETE J ], 2004 45— 943. TCL 85 %
501.2°C, 45 =2 718.8°C | 2005 4E45—#:829.2°C,
5 501.3°CL 5 =7E595.2°C | X Fh 2= Y
JER K] 32 B 54N [R) 78 TR A R) A S5 254 (UL TR K
IR R RA S, TS B L BRI R, BIR
INER
3.2 4&MERBEESREHNXR

T8 2004 2005 AR50 —75 BA) T B S5HAR]
Z0CHR 5~10 em MR, B BEBHE  FEAK 2 A1
HARREGRA), RALTIU M. — R TES
PE T (PR M) BIEAE SRR, HARR R
K. Kz 17 0.05 BEMKFRLE, 5HKE

B KRR R UM AR B, SR ik
S BRI ARIE , VTR 2, — R 0L R AR
B3 . 5 K B Rl I B E K R OE b i
ZT PRI A RIS R,
ARHARREC, B E g THREN £
%, TRTESHIEAMERZED, BB X R
KT HEREH, Wb, PITIEAHE RRORT %
TEETE AR BB T LR, UETREE AT
AT IV FRH 5] B T B A A6 M A 0
Pl i & E Y AR Y], =R AEHIE I T,
ANV AT i AT EE B 0 B, ARG R B 5 em ]
80 em MK, HKZ@EiL T 0.05 B KP4
By, XM T SRS BRI E ST

T4 AIHETESSREAFHAXRK

Table 4 Correlation coefficient of artificial pasture dry weight and meteorological factors

O Fo A TR H g Bk iR Soil temperature
Yes Plant Sowing Accumulated S 'h Precinitati
ear an time temperature unshine recipitation Sem 10em 15¢m 20cm 40cm 80cm
weypEqs Bk Spring 0.645 —0.073  —0.259  0.791 0.803  0.811 0.823"  0.841%  0.903"
- Alfalfa FK4E Autumn  0.758 0.007  —0.321 0.868" 0.875* 0.879" 0.887* 0.892" 0.931""
IHATHE #+4% Spring 0.687 0.127  —0.285 0.811* 0.817" 0.819" 0.827" 0.832" 0.877"
Astragalus B P * % *
adsurgens ~ PCHE Autumn  0.817 —0.111  —0.015 0.828* 0.830* 0.826" 0.825" 0.740  0.709
wypprgs B Spring 0.724 0.268 0.471  0.618 0.656 0.685 0.702 0.741 0.803
_ Alfalfa FI® Autumn  0.737 0.340 0.312  0.570  0.600  0.623  0.633  0.656 0.705
o N
ATHE 4% Spring 0.852% 0.100 0.068 0.821* 0.837° 0.843" 0.843" 0.848* 0.861"
Astragalus ) . .o -
adgfaem K4 Autumn  0.8497 " 0.059 0.013  0.847"* 0.864"* 0.870** 0.874** 0.880"* 0.895
T * FoREFE 0.05 BEKF, * * RoREEE 0. 01 i BE K,

Note: The * means passing reliability 0. 05 significant level. while the * * means passing reliability 0. 01 very significant level-
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60~80 cm , Huifi i A A TR 2R RIE SR TR
B 2 Ky FE SR B i an st B3y SR i
ST & B, 2004 AR g @ aE 0°C [5°C H #A4Ji th BE
fE3 A4 H3 A9 R, HRET 2005 5 3 7 14
H.4 A 10 B, —7=0CHIE 2004 44 2005 4§
£ 70.6°C, IR Z 100 h, PO TR S 5>
By T 2005 48, HoAr s 0 B 15 #i g 2005
FPEAT 6 d 0 8 d, PITHER MR AT 3 d 1 24 d,
RTTREFLR R AP TR Z .

L R RTE

L) B3R, PR 3 b T AR X
YRR AR 3 i T KA st R R A4 Y
O TARGTIRGE 1, PP HCED R B T AR FREIL
SERKAE AL IR B T YITHE , R R A A
TR R Bl

2) PIRRACR SR —FE B AR Rl Ze g 1<, T
PR e HE S PR A I A4 1 BRAE B AR ~ FH B IRt
X I B A A A O B, [ I an iy s
FREH ARG, R e & A 3N
XIENRH BEANRCR S A P8 e e B AR A0
EC-

3) PIRPHCRGR T I AR LS B PR AR 2
M SCREAN Y, FFH T TP KRR
Iy Bl AR B 15~ 18°C, ph4TEFE
17~20C, SR~ IR ERHE=SCHR
846.9~974.2°C, yYP¥THEFE2 244.6~2 586.4°C, i
HRJE R B ER B

4) LEREB AT T M TR TS, KA
R EERHIHN T, THR 20 R GREKMAE
DIARSC, P B A S IS B e T B ) 258, oK
ZIRmER AN, HRRN BoE R S E
PR 52 5.3 TEAR O, U LK R 3t AT S0 o 0 b B 2%
PR FER A D), ARy B3 X2 i TRk
M REPRI IEAL T ELZ AT T R, iR A A A
TREBAK HARE KRGS, ARG TET
SRR IR 2,

TARKE LA A DAL R A AR B iy dl
RATHET K N TR TR B S it sel /K 9% 90 s

11, WA KRG IRR IR FE G A RS (KRR E 515
BRI B SR A BT IR A A
BOBHEEAHE— LY 5K, B ARSI, WTAlE
i X KB 2 i BERRA, VR SR PR 22 it Bl
P EERMREL AT, R EEFHEREREK
s i]  PEEZK R S ARV, DA s (e (8 bR T e AR 7
FEAG, BN B UL FR K A O B SRFRTE
s i PRIERE EERAE A DATREY) AT AR (EAE Y
ERARL R E BB BRI EE Y
L UATRE AP RDRLRIRT YD [ V05 ] . H B ]
A TR X 7Ky B 7R R B ARG, 3
PR MR R S R A Y S A 2 Ty T
IR AR LR V.

2 £ XMk
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Climate-productivity analysis of artificial grass in different
sowing time in arid area of Shiyang River basin

LIU Mingchun"’, LAN Xiaoho’s WEI Yuguo’> LIU Hui-lan’,
JIANG Ju*fangz, MA Xing*xiangz7 YIN Dong/1
(1. Arid Meteorological Institute of China Meteorology Administration, Key Laboratory of Climatic Change
and Disaster Prevention of Gansu Province, Open Laboratory of Climatic Chang and Disater Prevertion
of China Meteorology Administration, Lanzhow, Gansu 730020, China: 2. Wuwei Meteorological Bureau
Wuwei, Gansu 733000, China; 3- Wuwei Meteorological Bureau, Wuwei, Gansu 733000, Chinas;
4. The Central Meteorological Observatory of Lanzhou, Lanzhow, Gansu 730020, China)

Abstract: In order to reduce the pressure of water resources in the basin, adjustment and optimized agricul-
ture planting structure; development grass livestock industry, after two year§ sowing seeds by stages experi-
ment, growth and development characteristics, yield forming laws and adaptability to climate of the two kinds of
grass: Medicago sative and Astragalus adsurgens under the condition of artificial planting were determined-
The result indicated: (1) The dry matter weight of Medicago sative and Astragalus adsurgens of the second
year(2004) in the spring sowing land was higher than in the autumn sowing land. increasing the yield by
3505.0 kg and 2 314.5 kg per hm® respectively - (2) The increase of grass dry weight and plant height sowed
in spring and in autumn was basically isochronous and the growth key time all appeared in budding and flowering
period- In this period, dry matter accumulation quantity of Medicago sative and Astragalus adsurgens was re-
spectively 70% and 63% of the total- (3) The least value. which was showed by the ratio between dryness and
blueness of two kinds of grass growing on the second year (2004) in spring sowing land and autumn sowing
land. appeared in flowering period which was also the best time to reap pasture- (4) The grass underground
biomass in spring sowing land was better than in autumn sowing land- The grass in spring sowing land was help-
ful for root system to grow - () It was the fitting temperature for pasture to return green that means daily tem-
perature steadily passed 5°C in spring- Under the condition of irrigation pasture dry weight was positively asso-
ciated with heat factor and the productivity was mainly dependent on heat and the requirement of autumn sowing
land and late maturing variety for heat condition was more urgent -
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