R F} = i R

2022 E5 HE 455 2

M A [l FERE RS P A iy
L3 G i) g DIFVES IR
BNE

WRERIARFER G FRIFAFHE R, R

 E | AISHELRERAROXEEFENNUNEER, MADRREZX
ATEMEEONEEENTZREFARER, EENVA LKW ERNST™
TKERAOX—ORE, USHTENEKBIETEBIARNR, I
EBBIRER T NEEMENNET2. HEMEENIX DN BRERZIn6Y
WS, HRGSREE: (1) SRRBENFRSKENERTEBNTE;
(2) s BUNEBHE2KENETEBWNINRESD, KNNETE2RS;
(3) BHREXRIBE/KEN 456% (FSENECANBUERERSR 7
B#IAZE 903.8 m*hm?, 7 8 BEDIAE] 1812.4 m'hm®) BWE ST TIKE
RIEKER; (4) 6-8 BKDIDBEEN TRSMNEVKHI KON BME
(long—term water use efficiency, WUEL) , FHERBGHKWIZSHE WUEL
BWERHBES; (5) MNETERSH 8 AKDIMBEBAHESNERN
B0y K DAVBRE (instantaneous water use efficiency, WUEI) , &7 B
AHEIRREN. KDFREKRY, RIMNKEEH THRESINER WUEI,

KEEIE | AIEM; 778, HERE; KoNBENX,; &Efis

Copyright © 2022 by author (s) and SciScan Publishing Limited
This article is licensed under a Creative Commons Attribution-NonCommercial

4.0 International License. https://creativecommons.org/licenses/by-nc/4.0/

KRR A RN T R b O A R SR 2 I R . 7T

EEEIT: BIE, ARORUAFERSRENES R, ML, TEMNSHERIE. SHHOBEIHR.
VESIA: BINE. RfADERENAROALEMEIBREFSAKORBRRNZIE [J]. RIRISHE,
2022, 4 (2) : 24-32.

https://doi.org/10.35534/aas.0402002¢



EMAEERENARO AL ERNE MK DN RRERNIZIN ’s

A BRI R, RO BRI B AL, SR TR A o R
R . T NS R IX KD, KBTI SR, X A TRl P 2
A 2K T G R T B o AR 4 = AR 0 R IR =G 2, AR AL & AR B
A RO A8 R AR . eGSR AR A 7 b il e 22
R POEEOLA BRI — KB Bl A2 A A B A e R i OB RE N S
LSRR SR AE R, X BEA T RIS 20 B 5 PR 3R s m A A A A A
E TR

Ap N 5 Mo 7™ B O PR 2 P, P B B o L Tl i Ol
ETEREFIK 7 M IR AP o AN S0 i F 5 e BAS [ E Bk k2 1] ¢
FEEAE BRI R ISR A K R BE A B RN 22800 SR K HE X A )
PR FDEE PERER M A DT TSR A X RN TR N A /A | IKFASE,
IHARARSCHT T AT XIHERE 72 (J0E . FAaie . mERE . 29 )Xo
DR € <108 =20 I O ) S TE B 5 R & S S B e Y D AN N T R i D
BOREK Iy R AR RIFE K R B 22 5 AN TR] Bl RS [R) REUCCZ TR FE 7K 2 800K
ORISR B 22 57 5 o B SERIF S P AR A HH N Tt B ) 1 K A e
AR FIEN K

AR 52 i N TRl o R KRR 5 AR B 7 K A B AR K A
HIIKIY, AWFTETF AN [ S WA A Y B L SR AR I DL T ™ o
SR A BE (MR AMARUE ) K FHIRGR (WUED) RS (Riie .
REZ ) ARIFINRA (WUEL) B HORE, SR RIS, DA 22
2 b A I B T K Ry N TRt R T 455 e e (AR A

1 HREEXER

WFGE DXL PR 52 T BRI AR Tl AR 04 P9 5 oty K B B O AR A A 0 B
BIXJE TR T R R R A, &F2 5 R, TR &
Z22 ZE R, TR AFSEAA R 1.7°C, AR K & 300 mm, 42 HH7E 6-9 H
A H R 2877 h, “PHRIXGEE 3.5 mis, XX DASEES R 3, R A R RUR 52
TR R, R R E, BRI RSB A VK SR e 5

WwWw.sciscanpub.com/journals/aas https://doi.org/10.35534/aas.0402002¢c



- EMAEERENARO AL ERNE MK DN RRERNIZIN

LRI A VR . BRI

2 it

AW e T 5 A A gF e, 6 A 9 HIER, REKE HHE . £1E
I AE SRR UK R + AL E IR AR = A s o, 2E TR e AhkAk
PRAEPCR AR R B 28 AR 0 AT, XS R R A 7 X kAT 4 AL, & 3 D EAE,
a8 e, A KB FEEE TR A H R K S (O 27.29% ) , Wk 4
AR, BTSN T FIA o bk A B —f2 B FH [R] 5 K & 1) 85% 15
RO IK b P i R B] 77K B0 65% T #hk Ad B = Fi B ] 457K 2219 45%
Aab B DY Ay W SRR R BEIK R TR R R Y 3 A AR KOG IR E (S A ).
SYEER] (6 A FA)) A (7 A M) o HA A RIEME A KRR, R
WG —pese LK, BeKE N BRI 85% . 5 P B 3 1 8 7 ) 4 b
Kb B R E

PRI EA R 5 H 17 H GREW) 6 H 4 H (Z0EEW) .7 H 1 H (il
M) 8 HOH (M) fMo A 9H (FIAEH ) 5AFESIE T, EE0Wm
Mo BRI S OK R, B 3 W, AR AMK R R (R IT IR A K
AR A A TR R + K ) o TRIEHRL A Li-6400 {8 5 5X A 2 G0 s 430 4
—RPETOE A R bR, ARG HEE (P, pmol CO,m™s™) | ZEMHAR
(T,, molm™s™") &, MIEHFA]N 6:00~18:00, FERF 2h M —vk, AAALERME
3AMRAERES, A il sk 2 WEE M EE, IR A WUEI=P,/T, it
B WUEL, #0% WUEL R F A RFoR .

WUEL=W gy /ET

o, Wy BB — A KA B TR E (kg/hm®) , ET A4

FAEHE R KRB ZEECR (mm) , HAEH RO ARG
ET=P+I £ vS§

A, PREKE R E (mm) 5 1 RHE—BHRHKE (mm) 5 vS
SIS A IR K S i (mm) 222, 45 0 IR K 40
e TR -, RRZH +.

https://doi.org/10.35534/aas.0402002¢ www.sciscanpub.com/journals/aas



EMAEERENARO AL ERNE MK DN RRERNIZIN -

3 MIRGHR

3.1 ARE*MKAMENINE SIS

3.1.1 AEFKEETHE=EHETMN

REWTOKIE, PO R2ER AN, ik, FErAYE /ey
HIIK AL BRSO 7 B A . TCIR R SRR IR R, VKRR AR B B R
HITE 8 Al RR K, HAMKAHE =75 A 1y it foe = B X A0 7= 119 52 i) 350 45
Ko HEA9AMZIGE, BT W R A T B AR K o0,
PUE AR B THMACR A0 B0 o TRl U 8 A WX R kAT Y
I TEIB VK E RIS AL E A 2 AR IL SRR, P iR iR = i

3.1.2  AEIFMKALIE N & B 4 7 B 3 B RS T

X F R KON, JCIM AR K AR EE A K R PR A TE 6-7 A 0y,
T FR SR AL A= ) i G K e R R e 7-8 A6y, PRI K AR B A T B4R VK B
AP A I TA] . X TR S AE FAE T, AMKAEBE—FIAR B — N A g K
A R 6-7 A4y, iR AL B = R % 5504 A= 4 i 1 K A D A st 40
& 7-8 Ay, PR b S —FIgh sk b — 481 T8 A PRE A K Rl Ak,
TERAAER TN, KSERT, PKEREEEE 18 A Y K R 2 iR bk At
Bl—, HAWYpny 3G — MBS A KB 1 i D MR, a0 R A e
Z=9 8 HAWCR, I b K Ak BE =2 Mrs AR W K i 2 i i AE AN K OT 6
RIFE 7 ARIXHARCE AR K S (L& BRI ) 7453 903.8 m¥/hm®, 7 8 J HIXI4K
LR K R A E] 1812.4 m/hm’,

3.1.3 AFEEM T X R E =B &N

TR IKFR A S, IRAG R - ] B2 R SR 2 .
Tr 2200 R, A8 4 FhAb B IR 191 7 BE I TE B2 KF- 2 0.05 (Y LT A2
BER. Ptk AfEEHEE, O RRREN .

3.2 AEFMKLIEINE IS IERER] WUEI 8IS0

T RRIL IR, 57 AV, WKEFEREEERDEEHEAR, &5

WwWw.sciscanpub.com/journals/aas https://doi.org/10.35534/aas.0402002¢c



- EMAEERENARO AL ERNE MK DN RRERNIZIN

HORH WUEL7E 8 913 TR, ARt 77 8 AT ia sk, ik
P 7 BRI S S5 s o 6T AR KRR BR VK FOR UL, 3 Ahkh K b 3R
W R TH S BOEAE 7 AR 8 HRIREA %, 8 ARIZEBERIL 7 A
() WUEL, 7€ 8 A #I, FuFRMEEA A T4 5 Rk UK ALY WUEL, #h/K AL 3 =545 F)
TR IRIBVK A WUEL, X FHf b B FIRIE AL B8 5, = Fbkab
PRY AT i ARRE 7 AW 8 HAIRYGA B3 WUEL DL K 8 H 4] Y 2 % 3,
17 R % B R T O 7 AR Z8 I R

X (Duncan) ZHE T 20T &L, 168 E KR 0.05 AERT,
XEFKRERMEALETE, RN R, 4 Fb3xt 7 A v 8 H P14
G | ZE I R WUELSE R A 22 S R B g ()@ — 28 748 ). i,
2 P8 B K ) B S BORD R A HERR A P i, ik FH AR K = b B Oy X H AR

BiE
3.3 AExMKAMIEXIHE WUEL BYSZZ01

T PARR KB 5, 7E 6-7 H WUEL He i i 2 b Kb =, 76 7-8 A
WUEL i B2 M 55 . X TR E M =, 18 6-7 J WUEL &/ 1) 2
WiF%, 76 7-8 H WUEL i 2 kb K Ab B = Xt TIRFE AL B4 + vKE &
18 6-7 H 7K 43 R RO B e (2 T 97, 76 7-8 H WUEL f5c e 19 2 #h K Ab B =
PRI, XFTOKFEMEAEEE (T2 PR iReE) M5, EHRAEKEE
& (6-8 H4y) , WFREHE M EIK (RKARE =) B A] 847 14 & dhoas iy
WUELS,

3.4 WEIBFTHINBZRDT

ST FRAL FRAR LG, AP Kb = A SR 28 AL A A K I 2R R AT HL ™ B
157.52%, WUEL 4111 59.54%; #MKACHE =FEiRIG L AL E 18 + K F A KT = HE Al
H N 108.01%, WUEL 3401 36.20%; 1A T BARE VK B3, 70 MR Y 3%
AR, 3 kb K AR B RE 4R M O 7 T WUEL, K F I,
SRR IE =4, Bk, EsRUE, X FIKEREALEEN S, TieER

https://doi.org/10.35534/aas.0402002¢ www.sciscanpub.com/journals/aas



EMAEERENARO AL ERNE MK DN RRERNIZIN -

TR ZIRRE, 5 IS 5K B WUEL B85 & 12 488, A KAb 3 = 2
BT N TAMK TR T 5

4 HR5HE

TERRAERHES:, TEK IR B LT, AR K SR ol 2 R B 4
TR SR TRE, WK AR, 2805 b, HZRBA R TI0K . [F,
FE )L 233 ik — ZR 9 %) £F B A AR R 3 /K B AR B8, RITEBOK 5T,
TYARN 2 F R LS i, annl vl . RS, BTN sy £,
BB AL EAE SR 7K RA T BE N e ST, BT A AN R Z /K, 4K
B R WUEL ¥{H A WUEL 3 H e T 7 H 2 2 b b w4 rh i g 44
HRBAJEIRSREN, 28R RERS, (A5 HORE 1 7K S (R A (It yel A 7K 43T FE A
KACI = WUEL) &% T s, By sm 2078 & ad B AE T R 2RI 7K
g3, R, 5 HAH B R B ] T SE R K R AR S . B, 127 H
Gy JCHRBRENNE, BRIy WUED H B{E— e bR 3 — fs . (HARRERY WUEL
18 7 HARRIRZ BIK S0 Wa 09520, ARAR 2 AE M SR s /K Ab B = A 1% 50 T 30
R o

ARWFFIRAE TR T S50 TR, ST 2ok T R XN T A
) S RER AL E A FIVKFAE RS T 5, SR I Y o AR RS S5 0F Y, 47
A TR B A AR IRIEA I 4518, B SE BN 5t A T 5
R UK R AL A = 7 K E bR, X PR O LATR AR 1) =R
16 8 HANHATICH], [FIR7EIR B AN ST R 097K 43, S E 7 H A0 5oy 1o R
K (AR RE R AN KR ) 355 903.8 m¥hm®, 78 8 HHJiAE] 1812.4 m'/hm’,
AW LG K53 a B BE N SE PRIEFAE AL, [R5 IR WUEL #1 WUEL,
HA BBt  Z T a0 T 22 T2 XA WA N TRR, Mo 4R
WA R TAERFE DA TR M 5 b AT AR R

ESE B

[ 1) 2=t 25, Ahate. PEETE AR R R 2R [T ]

WwWw.sciscanpub.com/journals/aas https://doi.org/10.35534/aas.0402002¢c



20 EMAEERENARO AL ERNE MK DN RRERNIZIN

TR, 2003, 12 (1) @ 23-29.

(2] AEM, 3G, B, HEGEERH 2S5 R
[J]. BHizEdR, 2009, 17 (1) : 27-31.

[3] Fhb, DAk, s, 5. MEMEET AL E T KR IR RFEK &
Bgsgm (1] . FHbeF4fR, 2008, 16 (6) : 636-639.
[4] BotoR, mth, sKIBeHa. FKES IR ST P b T 52 XCR 45 5
PR AR MR [T ] R SR, 2009 (1) @ 39-39.
[5] sk, RES, REZ, . AFEEKAEXE/NEZ KRR S
BRI [J] . fORRERFSE, 2011, 32 (4) : 37-37.

[6 1427, ANRRNERE 7 2O KR 5 KoK sy R Isgm (1] . St B,
2010, 38 (8) : 37-39.

(7] Ex5, skKBEM, HEZ, & AFEHEE 008 E 1S A KPR Sk o3 F
FARCERsZm [ ] . FlkRE, 2006, 23 (9) @ 75-78.

[8 ] XNEF, fambuk, #75  SAEE A8 K20 IR XS K 433 8 o 1y K H:
PUEL [J] . Bk, 2009, 18 (3) : 207-213.

(o] Fhtf=, RRE, Ihilss, 5. ARAERSMLETE (EK) KSFRE
MFEK BB 2 (1] . FlRE, 2009, 26 (3) @ 39-42.

[10] #histf, skIEmR, DT, 45, dUntib X540 B 7 dEA AR FEK R 4L
FKSFIRRCE (1] . B2, 2007, 16 (1) @ 41-46.

[0 ARt NS IR S AU N RIS [ ] IR,
2000, 11 (1) : 47-52.

[12] ZE00e, Zmeds, Wk, 4. JETARPs S0 SR 5 i X A Yy d A .
DL S B Ml we i ol (0] . M A=, 2007, 31 (1) : 23—
31.

[13] PhEZE, A5, HEh. B EREmEAE IR R (1] . Y
Blefegik, 1997, 15 (2) & 162-166.

(14 ] 598, SFmE. MPPCRARPE SR (1] . ekl REE, 2005, (4) .

https://doi.org/10.35534/aas.0402002¢ www.sciscanpub.com/journals/aas



EMAEERENARO AL ERNE MK DN RRERNIZIN 3

107-110.
[ 15 ] Fischer R A. Growth and water limitation to dryland wheat yield in Australia:

a physiological framework [ J ] . Journal of the Australian Institute of

Agricultural Science, 1979, 45: 83-94.

Effects of Different Irrigation Amount on Yield
and Water use Efficiency of Main Herbage in Inner

Mongolia Artificial Grassland

Dan Hanzhi

College of Grassland, Resources and Environment, Inner Mongolia Agricultural

University, Hohhot

Abstract: The construction of artificial grassland is the necessary way to
alleviate pressures on the grassland in Inner Mongolia. Water shortage is the
major limiting factor for grass growth in artificial grassland in this region.
Suitable irrigation quantity is the key to solve the problem of water shortage
by both increasing grass yield and saving water. In this study, we selected two
local typical grasses Agropyron cristatum and Medicago sativa and conducted
irrigation experiments with single sowing and mixture sowing of the two. Then
comparative analyses were explored on biomass, photosynthesis and water use
efficiency of the two grasses under different irrigation schemes. The results show
that: (1) The mixture sowing of leguminous herbage and gramineous herbage
is helpful to enhance the yields of the two plants; (2) Squaring period in the

early August is the best season for the harvesting of Agropyron cristatum and
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Medicago sativa, when the yields of the grasses are the highest; (3) Treatment 3,
of which the irrigation quantity is up to 45% of the field capacity, the amount of
water recharge per unit (including precipitation and irrigation) is 903.8 m’/hm’
in early July and 1812.4 m*/hm’ in early August, is the best water treatment
choice for both grass yields increase and water-saving; (4) Rain-fed condition or
irrigating a little water (treatment 3) is effective to increase long-term water use
efficiency (WUEL) of the grasses from June to August. Irrigating more water
(treatments 1 and 2) started to affect WUEL only after entering the flowering
stage of the grasses; (5) Rain-fed condition or irrigating a little water is effective
to increase grass leaf instantaneous water use efficiency (WUEI) in early August.
However, because of intensive sunlight, water evaporation is high and it is more
effective to increase WUEI by irrigating more water in early July.

Key words: Artificial grassland; Yield; Photosynthesis; Water use efficiency;

Irrigation quantity
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