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The Adaptability of the Import Alfalfa Varieties and Status of Ecological Water
Consumption in the Semiarid and Liable to Droughts Areas of Ningxia

LI Yongping!, LIU Shixin!, JIA Zhikuan’, SHANGGUAN Zhouping®,
LI Mingfang' and CAO Xiuxia’

(1, Institute of Agricultural Sciences of Guyuan City, Guyuan Ningxia 756000, China;
2. College of Agronomy, Northwest A&F University, Yangling Shaanxi 712100, China;
3. Institute of Soil and Water Conservation, Chinese Academy of Science, Yangling Shaanxi 712100, China)

Abstract; Comparative experiment on the adaptability of 15 import alfalfa varieties in dryland between
2003~2005 were studied, The results showed that there were significant differences in growth speed,
shoot biomass, water consumption rate and water use efficiency among different alfalfa varieties in
drought condition. Water consumption rate of growth period in the second year was 1. 16~1.53 m*/
(hm? « d), and water consumption rate of the first harvest account for 65%~71% of that in the same
year. Soil water deficit appeared since the second year, soil water deficit was 60, 9~123, 5 mm among
0~2 m soil depth, and the average value was 87. 8 mm. Soil water deficit of the same soil depth
reached 121, 9~165. 5 mm in production year(including beyond the growing season), the average val-
ue was 143. 1 mm, and soil water dgficit efficiency of production year was 0. 454~0. 607. According
the analysis of ecological adaptability and the lower frequency of soil water deficit (P=70%) year af-
ter year, in the semiarid areas and semiarid areas liable to droughts, the benefit growth period not ex-
ceeded than 5 year for adapted precipitation resources of the region, and required carried through

grass-crop rotation,

BB :2008-09-05  $EEEH:2008-11-12
BEWB : B RXF L #9 H (2006BAD09B04) ; F X 863 T H (2002AA6Z3021) M7 H A H B X1 H ¥ 8,
EE®M:FEAFA95—), B . FRA FENTEFERYEKERAAREYRERE T EHRITHE. E-mail: nxgylyp@163,

com



14 ZARVE: TEET RS X RG] E 0 FE R SEARR + 129

Key words; South mountainous region of Ningxia; Conversion from farmland to grassland; Alfalfa va-

rieties; Ecological water consumption; Water deficit; Grass-crop rotation

B RE L & Fh X KRS — LR
RE, AEERA Y K ERLRRKRRHK
BRBO P RIEEREER. EEZEHIEKIE
BAESTENMET BEEIEERLGTL
HARERMRY TR BELEARAEEN LT,
MEEREBSHEK, HEFPERT —RIIKAE
AR, AR 51 B T i R A 255 I b AR X
2 REREHANARS , RBE = P HEH
SRR R IR AL, A 7 K P RN X B
SRR TR SN o ) A S R K R R K 2 R
BEMXEK. EEX5IHH 16 MEE L FHHET
T A N R @ R A SR K KK R R
B, KRB R K EN MM MEL FHEM
REREHE N FELRANEE " LAFE
ERtEREN. '

MR Ak

11 # #

BT B Sk T G R ARRL B R 2 5158 o E S
LA, TEFRLZFE. WA FTRKE,
WL-252HQ.WL323HQ. B £ . WL323(#) . /R
M4 (H).WL323MF, & &, & §E J& 5. 53K 401
+Z.BEAN201+Z. &2 ML, BetERH 14
R X 4 7 SR
1.2 H %

2003—2005 FETHEI TRREXWiFREH
% S B TR, ST B B, B EE Y N B
N NX R 21 mf FTEE 15 em, DX EAA LI
%% 20 17, BEPLHER), B 3 1K, T 2003-04-30 #5
. BFPRTE S S —E M ERE (w(P)212%)
600 kg/hm’ , H 5] % # 5 K H—E.,

55— 4% 2003-04-30 #EF, ME BN 5 A 12
B, WEMA10 A 1A EKH 142 d, A KB
R 272. 6 mm; 5 (2004 E) K4 146 d,
FRTR & 211, 4 mm; & =4 (2005 ) £ K i) 131
d,FEFI R 174. 3 mm; A EF R L ERF—#
HRERRIBE =  ZEBE— N (S S 1E
VIR = A=) o
13 MEHEEF

HEAKERETENSHARKYPEN®RS 4

KA MR B H R T B R B, B
EYEFERATET&E,

MEEEAREKBNEE LRI SR,
S HEEKE(ET, mm); K>S EHK
(WHD),Bl WHD=1—(ET—R)/R,R ER H
FAEKPSRAFEENERHRE(mm), BEAK
AESEGIENMEFEE (GRHIEETFWH
FH{H

REEBERKBRSHEKRETH.HTEREE
KR s #E K 38 BE (WET) \ 268 R 50 (T) Fk 4
KPR (WUE) , B . T=(ETX0.67) /BT
YRR E R <1000,

2 BREAH

21 BE#HKBETIL
BREEAREHRAR. W URIKER 8L
K TAKE FEKBRFEKRETBEARAEED K
(FD), E—FEFKBE— M 13. 2~15, 00
m®/(hm’ « d) 5§ 2~3 A4 K HFEK IR & 4
KB AETREWE D, ZREBEE R, K
BEX, Bl E—EREEBELYE~BWE
KBEREENREGMHE, — K5 2E 650~
Ny . ARSHERBEEMSD LAY =BEHE
SlL.HFEABHEKBRESGFEZR. 2FE 17.4
~2.95 m*/(hm’ « d)[A], ¥ K 20. 55 m*/(hm’
D EFEEEEHFEKBRERFTERME, —BRE
10. 35~12. 00 m*/(hm? » d) , FEE 4 K ER W IE
K. EKBREKEENEER ERBH,
22 BHEKSEFUELRL
HEBRMOEREYTESEHN WUE —iit
% 8.55~15. 6 kg/(hm* » mm), ¥ ¥ 12. 75
kg/(hm* e mm), HPEREERE. £¥E.EA
201 1K SR WUE ¥ E K 3. 5% ~
49. 1% (R D . FFEEKHN# B H,WUE 7
k3 12. 75~ 18. 30 kg/(hm? « mm) g, &
WUE #33 F 3914 15. 15 kg/(hm® « mm) 4 5
A8 % WL-252HQ. WL-232HQ. B # ¥ . WL-
323(8) WL-323Mf.E A 201 & & E. P4
FE4ERE WUE #E 9. 3~13. 2 kg/(hm? + mm) ],
E#1% 10, 8 kg/(hm? » mm),



+ 130 -

wmod ok b E #®

18 %

1 HETREKHREKE(WET) KSEFRR(WUE) EBRB(T)HEL

Table 1 Changes of water consumption rate (WET ), water use efficiency (WUE ) and transpiration rate (T)

in differences growth period of alfalfa

o K B K BAAKM A 7 4 B

The first year The second year The third year Among the

of growth of growth of growth growth year

i 2003-04-30~2003-10-01 2004-04-10—2004-09-05 2005-03-29—2005-08-21 2003-10-5—2005-08-21
Veriety WET/  WUE/  WET/ WUE/  WET/ WUE/  WET/  WUE/
mé/ kg/ m?/ kg/ m?/ kg/ m?/ kg/ T

(hm? «d) (hm? » mm) (hm? +d) (hm? * mm) (hm? «d) (hm? * mm) (hm? «d) (hm? « mm)
BEHE 14, 85 14. 85 19. 35 10. 95 21.15 17.25 10. 05 14,25 14,85
T & 14.70 13. 50 19. 20 11.10 19.95 22.35 9.75 14,10 14,70
[P NEEA 14. 55 15. 60 20. 55 11. 70 21. 30 23.55 9.75 13.80 14.55
WL-252HQ 14, 40 13.50 17. 40 10. 80 20.70 21,15 12. 60 19,50 14,40
WL-232HQ 14. 40 14. 10 21.00 11,10 19. 80 22.35 12,90 17,25 14. 40
R ES 14. 25 13.50 22.95 12.00 20. 25 22.50 12,90 16, 80 14,25
WL-323(8) 14. 40 13. 80 21. 60 12.00 21.00 19. 65 11,55 16. 05 14. 40
FI/RX & (H) 13.95 12.75 21,15 11. 10 20,10 19,65 9.75 12,90 13,95
WL-323M{ 15. 00 13.50 22.05 11. 85 19. 80 22.35 11.25 15.15 15. 00
] 14, 85 12,30 20. 10 11. 10 21.75 20.70 9. 60 12,90 14. 85
EKRH 15. 30 11. 55 18. 45 10, 35 24,15 17.55 9.15 12.75 15,30
WK 401+2Z 14.85 13.20 21.30 11.70 21. 45 21.90 10, 50 14, 40 14. 85
BEA 201+2Z 14. 25 12.15 18. 45 11,10 20. 85 18. 60 11.10 16, 50 14,25
EHE 13.20 11,55 21,00 11.70 19, 35 19,50 13.20 18. 30 13. 20
% 14.10 13. 35 21.75 11. 55 20. 40 17.70 9.30 12.45 14,10
EIRE S 13. 80 8.55 21.30 12. 00 20. 25 23.85 10. 50 14,70 13. 80
F-#3{H Average 14. 40 12,75 20. 55 11, 40 20,70 20.70 10. 80 15.15 14, 40

23 EHEEBYETK

UBTERKBSEY TE], SE#HKEBE
Xt AR SRR R R BT AT (R DL, TRELK
A FERREXEMEREUEKPKBHETE. &
B ZBH 515.4~824. 4, F K 678. 6, [G)AT, 7
s R A F B R WUE 8K, XTTREA T
WRE, — RS HA G EEEE, WK KGE
R R TRENT LEASELERERN
HBEEN . I TRBERE KK HFTFRE
BREZEEfY FEBRER B TREAMNM LAY
BAEREERE, KGR E AR ARERE. MR
AKEEHGHELHTE WA FMRREE) K
o Z R L, B R REE 706~807,%
KB AR L 820, N 762; hEHEY
AKE R E G WL-232HQ, WL-252HQ. B 18
T WL-323CHe) I E R 5 1L B 78 788 7 JULE 616
~p98 Z ), ZF M E R E T EERGERES
WBANERSHEA B,
24 EREXKMEBSKSRT

B EEEEAKROREKER. DREKE
SE5RSEREM EEEKEFEIHX(E 2D,
BT HFEK BB E MoK B 5% 3 K, pe ok g
mT LR EEE, ERERAKTE S R KERE,
HEABERMER BRKTHKE FANRETE

KB B A WA S 2K X A 7 B TR RN
HREERKSUT N —RIERZFEKIHTE, N
BREMPZRE - HEEBERIY, SHEMLET
BOMRH NEBELEEKPRAAEE FF
Tr 46 22 5 KB A6 5 B BL L 7O 2= 4b 70 B BFD 1 S
HERE B Bt =m0 .

241 —$EFBRKE BHYEYEER,
FEREAMT MM A RELR, TR MW
BX— i GO R — 2, AR B, —
£ 187.5~216. 4 mm (8] , -1 203. 5 mm; 4 & #
FEWE 272. 6 mm, BT LB KMEEKBFHE
WEVTHARNE, YELHKIRTIFEHEER
B, TR KBE—RAEHAKSYTH,0~2m -
B KB MSENT 62. 2~85.1 mm,

2.4.2 —HAHEHATE HELEKFRME
K, 2RSS RERSE M. 02004 FHH™
BEER . HERHFHEE - HEWRHYWREAKEN
87.9 mm,E _HELEKHEKAEN 123.5 mm, £
EBHELFEAKE N 269. 7~334. 9 mm, i F
(AR R 299. 2 mm, K4 HHS 6,
$A [ 0 o T BB LA R B TS IE A KX K A 43t
MER,BERENT R EAERI N0~
200 cm +ZE Bl K & 60, 9~123. 5 mm,
¥ 87.8 mm, 16 MEFAEKBGRKREE



144

EZAEE . TEHETREREX BT HHEESFENERAESEKRR

+ 131 -

0.318~0. 584 2 [a] , S F - HFK R E R 0. 409,
Hp+BASSHEMEBERKREREANE
BE, LAY 55BN 1235 mm, K EHK
0.584, HilL . R EREYBELBRTYE

FEFEX L KB ERE. B, —K
0L BP0 1E % 4F 6 » tit [ 4% i B0+ Sk 43 5 ik
BE B [E] St 27 |+ AR ) 0 Fh A PR A e
EZH HFBERKRINTRBELEHE .,

F2 BEANEKETEEFEFEEARR A SHRR

Table 2 Changes of water consumption (ET) and water deficiency status in different season of

growth and whole growth period of alfalfa

F-FERY BELERN EFEFTY
¥ The first year of growth The second year of growth Average of the growth year
Variety Et: 1719/ 3 Bt 198 k2 £33
£ ET ada W t
ET/mm = /mm /mm e /mm  WHD o ET/mmo o m WHD
ZEFT 210.4 62.2 282.0 —70.6 0. 334 397.6 —126.7 0. 465
WA 207.5 65.1 278.7 —67.3 0. 318 399.5 —128.6 0,472
Bl /R Rl 4 206, 5 66.1 297.6 —86.2 0. 408 424.3 —~153.4 0.563
WL-252HQ 203.6 69.0 272.3 —60.9 0. 288 422.8 —121.9 0.52
W1.-232HQ 204.1 68.5 304, 8 —93.4 0. 441 406. 8 —135.9 0. 499
HEE 203.3 69.3 334,9 —123.5 0.584 436.4 —165.5 0. 607
WL-323(3) 199.1 73.5 314.3 —102.9 0, 487 434 —163.1 0.598
FRR&R) 211.9 60.7 307.9 -96.5 0. 456 406. 8 —135.9 0. 499
WL-323M{ 199.6 73,0 3198 —108. 4 0.513 429.1 —158.2 0. 580
x4 216. 4 56. 2 294, 0 —82.6 0. 391 398. 4 —127.5 0. 468
EZRH 210.4 62,2 290.0 —78.6 0. 372 394, 7 —123.8 0. 454
#K 401 201. 5 7.1 310.5 —99.1 0. 468 425,2 —154.3 0,566
B A 201 187.5 85.1 269.7 —58.3 0.276 403.0 —132.1 0. 485
e®E 199.9 72.7 304, 3 —92.9 0. 439 4219 —151.0 0.554
"% 196.2 76. 4 316.1 ~104.7 0. 495 419.3 —148.4 0. 544
GEGE 198.8 73.8 310,0 —98.6 0. 466 433.6 —162.7 " 0.597
SE-H#J{H Average 203. 5 69. 1 299, 2 —87.8 0. 421 415. 8 ~143.1 0.529
TMEKE% T WEKR%
Soil water content Soil water content
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Table 2 Changes of soil water content in different years of growth of alfalfa
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Table 3 Analysis of ecological adaptability of alfalfa varieties

%% The first kind
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