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Responses of Medicago sativa and Astragalus adsurgens seedlings growth and water use to soil moisture
regime. XU Bingcheng, SHAN Lun, L1 Fengmin ( State Key Laboratory of Soil Erosion and Dryland Farming
on the Loess Plateau, Institute of Soil and Water Conservation, CAS and MWR, Northwest A& F University
Yangling 712100, China).-Chin.J . Appl. Ecol .,2005,16(12).:2328~—2332.

In the semi-arid area of Loess Plateau, seasonal drought often occurs during the vegetative stage of grass plants,
leading to the subsequent serious reduction of their yield. Aimed to study the responses of the seedlings growth
and water use of two perennial leguminous grasses Medicago sativa and Astragalus adsurgens to different soil
moisture regimes, a pot experiment was installed with five treatments, 7 . e., adequate water supply (HW), mod-
erate water stress (LW), soil drying gradually from HW (DHW) and LW (DLW), and refilling water to LW af-
ter soil drying from LW (RWL). The results showed that under HW, the seedlings of both M. sativa and A.
adsurgens had the highest biomass and transpiration water use efficiency (TWUE), and M. sativa had a signifi-
cantly higher biomass than A . adsurgens (P<<0.05).When the soil moisture content declined, M . sativa had a
higher reduction rate in biomass and TWUE than A . adsurgens, and after the soil moisture regime changed from
LW and DLW to RWL, the biomass of M. sativa and A . adsurgens was reduced by 47.8% and 27.9% , respec-
tively, as compared to LW (P <0.05). At the same time, the root/shoot ratio (R/S) of M. sativa and its water
consumption per unit root increased significantly, while the TWUE decreased significantly( P <0.05); but for
A . adsurgens,its R/S decreased significantly ( P<0.05), while the TWUE and the water consumption per unit

root had no significant change.

Key words Medicago sativa, Astragalus adsurgens, Seedling growth, Soil moisture, Water consumption.
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2 ME5HE

2.1 kb e

EBRARLAETEMATE. 05 8 g XA R K
SETEH T (Medicago sativa) . Zm T EH N F 1B R,
BERRSHRY AR IRRETERE TR S ZfHE
% B vb AT B O 58 5T F PR A9 2 T B B AT BE ( Astragalus
adsurgens) SEBEVITHERHHEL, ZRFEFEKEE
RSB EME ERE S,
2.2 BERF®E
220 ZREANF ZRERIFELIRFESEHRLE
FESERE PGV36 Bl AR A K %8 (Cmp3244, Con-
viron8601, Canada) N #17. EH L B XEE AR
YRS BAIEL, S TR R R IR TR G R B R A A L A
YK AR S B R (R—HmREERE, £
RAEENE S THMOEE LB —BRETE), ERHBEKE
FEF A B R R B, R DARE R VR4 R A SO N
EHENH, UHEHPNRTEK. IESREEY HIE
BHAEKESEAE T El, FXREKS LI, BE
FEEEIR IR 250 pmol m ™27 BB JFHAN 12 hEHIM
BEHAIR B4 B 22 T (7:30~19:30) 1 14 T (19:30~
7:30); 10 /& # K &3 2b B AR, Y6 3R A F+ 4 375 pmol  m ™2
sTLEBWEBEIER 26 TH 18 T, BB AR, I XHE B %
HAE75£5% . RAZRAHE BHEABRER 17T on . TH
10.5 cm & 16 cm, SRR T L 2 500 g, LA FEE L, B
L ZEEREHR, BARS THERFKE(EZSK
)4 18.4% JHE S KE N 3.8% 20, St L E RS
KitHh4.2%.
2.2.2 2RSS  FEERFLSEEIME T ESINN.H
HLIK 3.182 grkg N (EHEMEIMEINMER), 2K 0.257 g

kg TCEME PR EMIE), BUE A 12.69 mg ke T (HBEY
BrEE), 285 0.566 g kg ' (HB-BRARMEE-HER LA
%), BB 0.641 mg- ke (R EMBRRBHIILAIE),
BHH 83.6 mg ke W(BEBMERE-RTREE). A FHFL
SRS, BT EE 1 ke TR 0.1 g ZIN0.08 g4 K
MO0.04 g8 PMARHE, BEFHRERE 0.55 (I N T
46% ) KH,PO, 1.0 g(4i P & It 10.48%, 8 K & f&
22.82%). ,

223 BHESKSAHE FHTREMENBRETIHA 22
H3%F, b A 50K 5 4R 7 B R 3K ) 80% BAE.
HTFHPEREE, RRT 3 A3 HFHEKSLEIFEE,
R EH 10 B KME B ABEKAEK 2 2KF, 45508 H
[ /K Ik # 80 % (ERR &KL 14.72%, 55 HW)F1 50%
(EREKE9.2%, RENLW), BEREH 15 ¢ BHKE,
BEAT 1.0 cm . HW B LW 4 H 12 d /5, 55 )\ 80% FC
M S0%FC LKA HATE, A E % (DHW) F K B
(DLW), 1A Z AR FEFE 15 . TAKE 50%FC b H
(RWL)TE DLW 42 12 d /&, BT 29 50% By 4 0y s 3R
EEEELIBRLE D), AERENE. £LER MRS
T3, EARLE AUGELEER. FELEY
HH 3K,

224 METEHSHEFE DEBEKR.RAKETE
BE(+2 g)iHH, B H 1500 Bk 2 KF K, KA
MPMEEEMA HEEFEESHEEZNEENLHE
BRKE, BREMBHERE ORI A EMEBEKE.
MoKAEHERFE, REREARSMERRSOEEEHRA
EBFAEKE.)FEHEYE KOS LEHMMERE, 2R
2250 v, BAR SRR Lok i T, M MU B S H TR
S TEEAKLS, 80 CEATHEER, B FRTF(BE
H0.01 g LHTE SREKM ESH TR EYRZM
ABFEYL. EYEREL(R/S) I THS 5 L#a
EYRTEZE. 3)ZEBME(TWUE) . /K44 3 1A 16 517
PR RN/ B K B (gDW - kg™ H,0) . 4) #4i
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Fig.1 Structure map of soil moisture treatments (soil water treatments ended at the same time).
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2.2.5 SIEAHE  BF A RBBEF A Excel 2000 55 5 it
TR, RSB 7 2447 (ANOVA) 5 2 5 B 3
HRIE (P=0.05).

3 ER5HH

EREMYITIES Py &

HE 2 TR, T4 EKT (HW) B 5T
HIYRERESNEYR. 5 HW M K, DHW I
IWAETERERNEMRSFTHET 65.8%
57.0%, WATHEST BB T 62.2% M1 50.3% . T 5
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DX ETEH AR E K. B RWL 4, &
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FTHE, LI HW TR & K.

11.00
10.00
~9.00
g_&oo
& 7.00
CF [a)
£ w600
+ 2 500
£
£ 400
& 3.00
2.00
1.00

1.00r
0.90F

3.1

T T T 1. 1T T 1T 1T T

111
1 1aa

|
K B fikK i ®E
HW DHW LW DLW RWL
H2 #RoLBETEHEE(D)ADTE(DHHEDE BE LD
Fig.2 Seedlings biomass, R/S ratios and transpiration WUE of M. sati-
va (I ) and A.adsurgens (1) after each soil moisture treatment.

¢]
e 2
-
< [=}
T T

[ NYTRE
Root/shoot rati

[=]

=

=

bt
93
=3

het
[
F

g
°
o5

g

=N

=)
T

o

[

>
T

I 5%
Transpiration WUE (gDW-kg ")

g
=

3.2 HEMPITESREEY RO

K HESEE BMYIT I YR IR R
SEHAN. 5 HW A E, LW B T BB MY R/
SHABERS 8.3% M 165.6% (B 2). DHW 5 &
FEAYDITHE R/S $ HW 435I 755 18.1% 1 153.1% .
M5 LW A, DLW 43 5 B3 F T IE R/S 4351
B 15.4% 1 12.9% . % 2 LW-DLW-RWL &b 38
5, B8 R/SE LW BERS, PITIHEETR(P<
0.05). HW 5 RWL A T ERERAE L (R/S)BES
TIITHE, LW FYTHE B E =T 578, DHW A1 DLW
T_HERABE.
3.3 EEMPITH AR BRR

HW £ TEHEMYTESN RS RSN
TWUE, B15 B & & TV (B 2). FEK e
(IW)SHEFEMYITIE TWUE ¥ HW 48 8 %
TRE21.9% 1 10.0% . EZ2HN B DLW 5B E
KE LW K F(RWL 438), HiEH TWUE h B %
BT LW LE PITELEESH, A TEED
TWUE 8 T, WITHE TWUE BE S FEE(P
<0.05).
3.4 HEMPITHEHHESEKE SRR REEK
b

HE3 AR, HW. LW fl DLW & # T & 5 F
WEMEFKREY B E S T, A L#E%H
[, ¥3°8 HW > LW > DLW, 3 H RWL > DLW,
RWL 438 J5 8 75 FIYb ITHE B #B /K B 3B 455, 4031
1024 711027 g H,O/Mi(P<0.05), RFYITHE
Br BT 255 KA DT KOIE B 4R S ke KRR D L A
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Fig. 3 Water consumption and water use per unit root dry weight of M.
sativa (I ) and A. adsurgens (1) seedlings.
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BARBREKENE, B HW TOITEREESTH
BN HE3HAEHUERES TYITE
DLW fl RWL % 8 & /KF(P<0.05). 5§ HW #
H, Kl (LW) SHEFRAURERKREES
W, Wb FTHEN B 3F TR A LW F| DLW H 3|
RWL AL, B MPITIER AR B KEY E2 8
ik, HEN RWLAEEEST LW, ¥
HEAS L AR5 B E K F(P>0.05).

4 i

4.1 HESUITEGREY R EBRESHKE
REZ

HEMYT HEE R K S R R e A T
(HW 1 LW) B A B AR & (B 2), FXTF 158
Ko FEFEH (HW F LW), H 15 F 4T EE7E R K
FEA(LW. DLW fl RWL 2 3B) Bt R’ 8 E
TH, %t HW,LW . DLW fl RWL 3B T EHF MY
ITEEREMR(Y) 5EBRKE(T)BEERE
B, _HBERMEXR HPHEHE Y =26627T +
437.76, r* = 0.9944; YT HE Y = 332.31T +
179.93, »2=0.9928, B T /K 41 75 B L[V o )
TFTEHRBEMDITERHEK.

ROHKHW) TEEANEHEYEREES
TWITHE, TWUE B ZF & FYWITIE 16.1% (P <
0.05), X T E MK FRFEHRF LD EMAK
SRR (WUE) R E . Bolger S EIHES
=MEARBRET RS WUE MEREH, R
BRE—WURETHEMNER S, ZHNEHRE
KBE(ET)EFBINELXFH(-2=0.87-0.97), 10
BRAFB-MHERATEEN 8% . HEMEHRHE
HEREYEMN WUE MRS KEARFR
EU@«%ML

EARDGTHFGT, HMEREFEEENEE
BT A 7K o Wl AR R B8 AR B AR R iy
ik, WUE % % FI{F L 5 4 () %4 T R R 58 18 &Y
R BB NEEMUITIES e &
MEEBFKBENMERRARNTTUE S, R EBRE
KETWITHEAY B MERERTEHRE. EKK
% (LW, DLW fl RWL) & £ F, ¥ITHER N
TWUE B ETE &1, T 8K GBI T E s Rk
WEE/ANTEAE (B 2), REWITIEE AT + KK
M IS R T BT .

4.2 VWITIEEIAAK KSR HSHKER
TEK 535 BRBEH MBI FFEE o, Y &7 23K

SMENA RS G EZ AT —EE NV, A
% W L T 40 R B9 R 5 R R 47 9 4 S
B e RAR RSB I — T E RN T Y
ok, i bR IR ERIR KD, 3|,
WA EAER R AR —EE N, BB R K. [
it R AMRERAN EBEEESEZ —, £
T ERRFENICA R R AR A0
EEmATER LY R FE H M, L ESE
2 B B KS FE R B, R R AR L, B
FRTRESC SV RIEEMIER WUE, LFRF
RREAIX T R 0E N EE A7) AT R P VITIER
WS AR T (W) LK D K FREE
(RWL) 4R35 /MY R/S L], TWUE 1 B (iR &
FKBTMAARE (B 2), FERWPDITIEM F WUE
BEl YT RETE B KA B R EE R
ERGER XA TR ERYMMEEE
RIS, TR B R K AR5 SR H.
4.3 EREHPERRKRY
BEEK(RWL)GEFERMURBEREKER
LW A B ERE (B 3), R/S KA, TWUE H B ¥F
T (B 2). Hunt 503 B &2 B M FRE
B, FTAE MR KRB R BRIk, AT #ET
B 5K G B B P A e X R bR g ok B
BUP N, ERBRAKS SHRERE, BEEEN
R R AR R R A, R TFHE LR, Hi
E#5 TWUE W T FEE 5 &M 8K 8 KB
POEIHFE. BT LSS, L Bk T E K BT
EMEERSET W ELT, ZHREET M
B, 1EKGEENER T SREEELEREA
DA K RK B TWUE TR a8 RER G
7o B SRR TR B i RN > — 10,
iRk, BT R TR X E A TR,
BEIEMIPITIE R 2% B 75 U = HA A1 18 Fr, LAMRIE ¥
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