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Effects of irrigation quota and distribution on the

production performance of alfalfa in the first growth year
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Abstract: This study explored the effects of irrigation quota and distribution on the production performance of
alfalfa (Medicago sativa) in the first growth year. Three irrigation quota treatments were conducted: 3 750,
4 500, and 5 250 m*® « hm™?. Three irrigation distribution models were conducted under the same irrigation
quota of 4 500 m® ¢« hm *. The irrigation quota was divided before and after mowing at 35% +65% ., 50% +
50% s or 65% +35%. The leaf : stem ratio and stem diameter were most strongly affected; these increased hay
yield and improved nutritional quality. The next-strongest effects were on the growth rate and height in all
growth traits of alfalfa. An irrigation quota of 4 500 m® « hm™? enhanced hay yield and improved nutritional
quality of first-year alfalfa. The 35% +65% irrigation distribution could significantly improve the hay yield and
crude protein, reduce NDF and ADF(P<C0.05), and thus enhance the nutritional quality of alfalfa.
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LW ETE (Medicago sativa) B A Fe 58 5 8 JF
i T SRR a5 S R 2 B AR IR B
AR B Dy st 6 3V b b DX A b 7 ol 5 4
PR A T M ] R S A e R e B ok S AR
ML HEE L &5 3 s AR R BT = ms . K
I3 S R S8R T AE AR A LT T KOE IR o B Yy
R Z 0 B AR 100 K 53 75 SR A 2 ARl
TR E BRI Z — W ik — 2D A i ARl 3 7 1 ¢
SR LW T TAE T DR R LK oy T R 1 SR A
T o A A A R 2T BORN 25 K R S48 B8 A, ot
RO A 1 A5 I AR 7K 20 W38 T A AR I
ANZE A A R B B s P i R, e R
el T R X T K A 2 b 1 AR BBl & R Ok
TERMET A . [F a5 2 30 E 58 5 16k
B O Y DX, H T i 9 R R A TR A -
Herh 8~10 cm WAL B FF if K w1 AR H T B 45 Fh AR
o, AE R A R B A A T R i TR R AR
AR B R R A AR T i R T AL T2 5
PR B B T HE A5 A T A XK 3 1 R SR LA 1 N B
T AN [ E B 0 0 TC 25 1R T B & AR KB RE s An
] 7258 Al S A R T, DT G2 X Vi A A Y AR Y R Y
AEXT A D, TR A BF 5 30 o %o Vi 08 o A A KPR T
P NCE SR BT I A S 0 A W A [ 9 M E
B Gy TE R T E A A Y AR P R R B E SR Y
SZMa BIL LAY Ry iR 9 T A 1K LR RCE P R AR ISR
I 58IE S %,

1 MEERx
1.1 A

RIS 43 9 F 2014 4576 A 1 R AR 27 B 56 0
(44°26' N,85°95" E).2015 4F 78 A3 ] F Kl £E A1 4 if
Jr A b 7 v B X R B (44°31 NL85°52" E)iE47., X

o TR AR A A B i 06 v S A N IRt
HKEN1A48S g ecm, FHEHH RS = 24.3 g kg™ !,
B A 70.2 mg » kg VEEBUHE 22.1 mg ¢ kg ' ERL
1 186.3 mg * kg™ ') s A I T Kb 4 F AW AT R L R
bl DR g B IS A S KR -, RIS E N 1.56
geem P, EHEAEHLR SR 25.5 ¢« kg ' BRARA 60.8
mg + kg ', B A BE 25.5 mg » kg ', HAAN 330.2
mg « kg . KERAHE 2L A&, & 3
TG B L 43 9K 3 7T50(W ) o4 500(W, , 24 My i B &
TEE PR R AR M E) M 5 250 m® ¢+ hm?
(W), (AR, A 7 W o 91 0 T %o 224 4 1
A PR HEIR B S ) TE B m AR RCR AT $E R L i
T VE A 7 S PR oR A R R 4 500 m® « hm°
(W) Ay VG e 0, M s 1 7 AR AR R T e AR K
KB TR KRR ) 8 B — 2E X RS A
3 Tl T S 0 T R 22 1) X)) i R AR R
KR 35 % + X E i HE AR AE R R HE K B 65 %
CQu )+ 2) A1) 1) i VB T A 2 U T K B 1 50 26+ M1 s
T MRS FE YR A T K B0 50 %0 (Qu) 30 RIS iy T8 8 A 242
YRS HE K Sk 1Y) 65 Yo —+ ORI i T R A 2 UK T K A Y
35%0(Q) A 3 K. W MIHEAT A EME, 7E 50%0 1)
2y P N FL S I B A 2 I 0B B A B T B HE AT
TR b 3, LA VR R T ) R 4R U AR R R R AN L AR
XIEIHT 8~10 d A EI G 5~6 d #EAT. B, 6 8 3 4T
PR T 50 T A L i VR 5 Uk, EL AR TR s 1] 4 3 R
201446 H 24 H.7 H10H.7 H23 H.8 H 27 H.9
A 10 H,20154E 6 H 19 H.7 A 11 H.7 A 30 H.8
A28 H.9H 19 B, L& & A B0 5 Rk
L 1, BRI S B BL N R 2 TR .
1.2 iKER R

e A 5 R WL354, 2014 4E 4 F 19 H %
Fiv T R Y A N 2 Y ) AR B (5 %6 A Bk T

1 REPEXAFHRKESHKE

Table 1 Monthly mean temperature and precipitation during experiment

i { A {5y H# Month
Item Year 4 F April 5 May 6/ June 7 A July 8 H August 9 H September 10 H October
B R 2014 12.2 20.6 24.4 24.5 23.4 16.3 9.2
Mean temperature/C 2015 13.4 21.5 23.7 26.4 22.6 16.1 9.4
W Ak 2014 38.9 17.4 6.7 7.4 3.2 23.6 27.0
Precipitation/mm 2015 20.5 23.4 36.4 11.5 31.2 15.4 10.5
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Table 2 The irrigation quota distribution of different treatments (m* « hm™?)

kb 3 %5 1 # First cutting % 2 # Second cutting
Treatment X HIHT Before mowing X #| 5 After mowing X #|Hi Before mowing X #| 5 After mowing
Qi 787.5 1462.5 787.5 1462.5
Q. 1125.0 1125.0 1125.0 1125.0
Qs 1462.5 787.5 1462.5 787.5

AT AR N 5 em; BRXEI B .7 A 6 HEE
TRENE, 8 H 23 HEE 2 #EAHI, 2015 44 A 26 H
BB YAEREI .7 A 10 HES 1 ZEXE],
8 H 24 HEE 2 ZENNE] . PIAEREAN 7 X N T 4445 .
ATHE 20 e PR 2 em AP 18 kg « hm 2.7
FEAP IR B THEML % 8— 10 em )2, [FE 60 cm, B 4K
TR £ IS /D X K ] N R 5.0 m X 8.0
m, A A/NX Z M 1 m 580 AT , DABG /N X 2Z ]
IKAE B . BRK S T4, He 8 B 44 Y b 3
g e MR T . AR R K % 150 kg « hm * Al
A VAR B R — % 150 ~240 kg » hm 2, P14
PR T 5 2 X B 5 5 1 o K st i 2o i 9 AR 4R
“ i K R 1y R AT A
1.3 ks 5071k
1.3.1 =il ARk, R E L
W OFAE 5 % 24D ML UK 435 5] — B H g g 1L 3R
BNX KB E R, UL 1T m X1 m A—AED7,
BY T BYIORE 7 Y A AR (R = 5 em) AR K
# (Chenopodium album)ZFFRE JGFRE 0 B 15 AR
fif 5,3 KE A 5 S B 3 ) 300 g A2 A B R MY ] 5
5% T B 3 A K 2 e L S K R IR
B TR (kg » hm 2, BAIFEARIT .
R — i R (1 — K @))
1.3.2 BReille 00 A 7 ik i R 26 A [ Ad 3
{14 A /0N DXl AL 8 B 7 AR 30 4 » T 48 RO s H: )
b 2R BB B UL (em)
1.3.3  ZEHIE 8 bk I i ) B e 0 ik v Y
30 MR ERLAR R e AR R RO B BE B M T 5 om &b A9 25 M
(mm),
1.3.4  mPEEHeE eI B R R AN X
BYHL 300 g 2 SE BN AR Il SE G = ORI T FEE &,
SRIGHS B T AR S AT N 25 nh oy O FR R, A T 2R
it 0. BRI E AT .

2R L =/ ZE R i X100 %0 (2

1.3.5 SBilE B & A B (CP) &t E R H
PLIRAE AL, IR PE VR IR £F 4 (ADFE) 5 b M k3% 4F 4
(NDF) & 8 AR 4l van Soest J7 il &,
1.3.6 i AL B 5 70 Hr SR Excel 2007 #l SPSS
18.0 #EAT ¥l ab 35 43 M B A& AR IR L i OE
IR B 22 5 W 3E PR 40 B >R A Duncan 3, H Sigma-
plot 10.0 /.

EE RN N /NS R RS S = i Y HE )
G AR 2ty B R O B LG R R I T
AT, AN R R B R A R
BT UL s B AE SR 1 AE RIS 2 2 R I A W) A
ORI LSS 2 75 AT UL T s 76 578 % b BT
PET HTEHESERKERSRMERRSESTEDN
PLE AR 5 b PRk U T A B PLA R SR AL
ABFSE LUEHE & A KO 5 P VR IR 4 4 & i U5
h AT U

2 HBRESHR

2.1 EfEIRRES WEEEE AR 2EH

T A AR AR K B8, RR S E] 40 d
KA, ANBEMERG A B A A 1 3 A K R ) R
e BE ORI SE HONEE 1 FEXN RIS TR IR h 058 2
fi AR B . N RV L A B R E T L B 1A R RR
25 b AR B 25K S B e R TR e %) 498 i 3
ey, W, g3 R 2R T W, 4B (P <<0.05),
BRAEK O fZE AN, W, A EE W, W, Ab B BR
R L 25 R (P >0.05) , 2 B0 AR R Y
A AR R [V TR A [R] A AR U T,
YRS RS 2SR R SO Q
AR R, A A Q. Q. AbHE, HAS 1 H BT &
ARMERIERE N Q. Q BE KT Q 4,5 2 3
b Q BEKT Q A B, W AF 3 B A R AY R A
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(£ 3). AT T A A2 AR T R AR A (H S E
22 i Hi Ik B — 5 0 I e R S OR AN W d

ANTEHE BB 45 F R LB 2014 SEE fE 50 1 #Eh,
B T TBE A B K RS A Y AR AR TR R R
B e, BT R e B A R R, 8o
W, AbBE K, R 5k W, (W, 4B, H W, W,
AEER I E R T W, AR B (P<C0.05) . {H W, W, Ab B
] 22 AR B (P=>0.05) (3 4>, n] WL, 3 W 5 Y 4

R ) R T8 2 AN [ R E B E AR T L AR Y
AERFER T R R B Q Ak B R K, R gk
Q .Q AL H Q.Q. . Qy Ab ] 22 52 3 I 3 (P <<
0.05) , 7 Hl AR 4 4F 8T 7)™ 8 A8 0 12 BUAR [ 3
AF B (8] B A A 5 AR A AR UO™ i e B RS i R B
oA R A A A LA

x3 HEMKS HER EKEE.ZH

Table 3 Height, leaf to stem ratio, growth rate and stem diameter of alfalfa

% 1 # First cutting

%5 2 # Second cutting

R (¥E s 25 L Y| s N K Y|
Year Treatment  Height/ Leaf to stem Stem diameter/ Height/ Leaf to stem Growth  Stem diameter/
cm ratio/ % mm cm ratio/ % rate/cm * d7! mm
W, 57.9+£1.7b 1.3340.03b 2.23+£0.01b 59.2+1.5b 1.08+£0.01b  0.814+0.01b  2.26%£0.02b
W, 60.6+1.8ab 1.4340.04ab  2.3140.02a 65.5+1.3ab 1.14%+0.0lab 0.9340.03a  2.35%+0.01a
W, 62.94+1.3a 1.5840.02a 2.36+0.01a 66.1+1.9a 1.18+0.03a 0.9540.01a 2.37£0.02a
2ot Q 62.2+2.1a 1.4940.03a 2.271+0.01a 68.3+1.2a 1.3840.05a 0.98+0.02a 2.41+0.03a
Q. 61.4+1.2a 1.42+0.01a 2.2140.04a 64.1+1.3b 1.20+0.07b  0.8940.01a  2.3540.01a
Qs 58.241.6b 1.164+0.01b 2.08+0.03b 59.54+1.4c 1.01+£0.04c 0.7340.01b  2.194+0.02b
W, 62.5+2.2b 1.3340.01b 2.25+0.02b 63.4+1.2b 1.074+0.02b  0.83£0.01b  2.27%0.01b
W, 65.5+1.9ab 1.3840.02ab  2.344-0.03a 66.7+1.8ab 1.16+0.0lab 0.9540.02a 2.36+0.02a
_ W, 68.7+t1.7a 1.444+0.01a 2.37£0.03a 69.8+1.4a 1.21+£0.03a 0.97%0.01a 2.397£0.03a
2010 Q 65.7+t1.5a 1.4640.02a 2.4140.05a 70.1%+1.6a 1.3940.02a 1.0140.03a 2.46+0.05a
Q. 65.0+1.8a 1.34%+0.02b 2.38+0.03a 67.9+1.5b 1.22+0.03b  0.9740.02a 2.444+0.03a
Q; 61.4+1.4b 1.12+0.01c 2.29+0.02b 65.4+1.1c 1.03£0.01c 0.8640.01b  2.39%+0.02b

1 2 R B R B /NG o R 8] — 4R 45 AS [ A 31 A 25 5 W35 (P <<0.05) , % 4 [d]; W, W W, Al W, R 200 3 750.4 500 Fl 5 250 m?

« hm 2,

Qi 378 X T AT T A UG KB Y 35 00—+ N I TR B AR 1 B AR R Y 6504 Qu 3R ) U T IR R AR 7 UC LI K A 50 04 X I S 9 E A #E UK
SE AR 50 26, Q 7 ] F THT E E A 2E U HE K 1Y 65 06 + X B HE A ZE YR HEK Y 35% . R,

Note: Different lowercase letters within the same column for the same year indicate a significant difference among different treatments (P<C0.05),

similarly fer the Table 4; W; W, and W3 indicate irrigation quota of 3 750, 4 500 and 5 250 m® *« hm ™~

2, respectively; Q1. Q; and Qz was the irriga-

tion distribution before and after mowing with 35%4+65%, 50% +50% . and 65% +35% . respectively; Similarly for the following tables.

R4 200402015 EAFERLETEETFESZE (kg * hm™?)
Table 4 Hay yield (kg - hm™?) of alfalfa under different irrigation treatments in 2014 and 2015

2014 2015
Qb 7
T %12 %2 H EWies s 51 %27 FSWieh 1
reatment
First cutting Second cutting Total yield First cutting Second cutting Total yield
W, 3 614+108b 4 537+£124b 8 151b 3 734+£119b 4 273+£104c 8 007b
W, 4 450+ 156a 5 407+135a 9 858a 4 268+167a 5 3724159b 9 640a
W, 4 420+ 144a 55924+167a 10 012a 4 349+179a 5695+ 147a 10 044a
Q 4 338+131a 5 834+156a 10 172a 10 172a 6 0334+139a 9 916a
Q: 4 106£105b 5 206+145b 9 312b 9 312b 5 305+116b 8 938b
Q; 3 750+116¢ 4 402+108¢ 8§ 152¢ 8§ 152¢ 4 313+131c¢ 7 822¢
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2.3 HESEKRMERS TR ™R Z e &

KT R E A AR KRS TR R Z G
2 B A TR A P A AR R R Y TR R L 3
B 2 2 B 25 26 Kootk 5 7 B0 1) 1 Y 0 0
PLA . R E D FEAHRE R AT B &
FE YA AR A A MRS AR 5 T R B A LA BIR ik
HRHIERBEROYE TEMEFT RN R, HESR 1
MRS 2 R AR A, RS TR & A
TR B P R BRI Sy i 25 L > 250 > dkos L B
R R e RECE E R TR e R (P <
0.05). ULBH R r RIS B TARM TR T
1 45 A K AR 5 A R e AR R LG v Rk RO
FERIAL K AR 25 L2 S B T 5 2K
S i
2.4 EIFEMIR

AN ) JHE R A A5 F T o o O R ) G A A Y
MRS AEUCHLER 11 (CP) & i My i 3 K, HLA5 #E IRE &
f) CP &R/ R W, Ab BB KT W, W, 4b 2
(P<C0.05) (R 5), & FE W E T 1Y M v 3 4 4
(NDF) | B2 P ¥k 15 27 4 ( ADF) 55 ik 249 [56 38 0% 2% 1 184 o
LERREARE T i AR R e, B IR 5 9 NDF
ADF Sw¥h W, 23K T W, W, kb3, 4 Fr [a] A
[ 4b 3R B 45 45 R CPUNDF ,ADF & 2 % 91 4
[ AR R . R i AN Rt o B R R L
TS AER TR E R CP &R Q B K. H
WHH Q QB H Q .Q AR FEKRT Q At
H(P<<0.05) s % #H K E 16 1 NDF . ADF & #¥h Q,
BRI R Q. Qo ¥R H Q5 Q. 4
Q5 Q MM ERAEE(P>0.05,1 Q 5
Q, AbH[H] 22 5 3 (P <0.05),
2.5 EfaAERKERSEFNRZEN X R

NT T EE A AR KRR 5 B IR R R R O
2 B T R Y A LA A K MR TR R
KETE& KRS CPONDF & &7 E., 4%
T 2.3) e IR i 45 10 7 A 2 AR A
[l A KR FE AR 5 CPLONDF & & B934 B 8 b L 36
AW BB E RB(RD B & T &t 2 m
R* UL Wy B A R4 Ty /B A6 5 1
MR 2 FERIB AR A, BT 2 4Bk
A& 5 CP & RMLE T UG R b & A4 KR
FE B 1 P e Z2 R /INILT Ry i 25 b > 250 > A Kl

JEE=> PR, 2R TG ZERL AR R R A D E R B R
TRk P REC(P<<0.05) (Fl 2)., EREH 2 H&
ARKMERIER S NDF S #UGERARE (P>
0.05) (K3), HEMETT 5 R 5 B B g R BUE 1k
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1 BREAEKEREE 2ETESEZHENXE
Fig.1 The relationship between growth traits and the
second cutting hay yield of alfalfa
TE: o R BFEMK, K 2. E 3,
Note: * indicate significant correlation at the 0.05 level, similarly for

the Fig.2 and Fig.3.
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K5 BEXEEHNEZTRER(%)
Table 5 Nutritional quality (%) of alfalfa of different cuts
A W i b #E Treatment
Year Cutting Index W, W, W, Q Q. Q,
CP  18.01+0.26b 18.26-0.34b  18.87--0.19a 19.54+0.21a  19.4740.32a  19.03+0.16b
A1 UDF 40.0842.45b  48.34-2.19b  52.67+2.35a  49.5042.34b  51.36+2.17ab 52.5241.86a
SUCUTINE  ADE 38.864-1.67a  38.211.08b  39.084+1.52a  39.1841.09b  39.6541.26ab 40.08%1.46a
2014
CP  14.45+0.13¢  15.35+0.17b  16.38--0.24a 17.71+0.23a  17.0840.18a  15.4240.19b
w2 NDF  48.04--1.64a 45.77--2.06b  48.38+1.82a  46.14+1.59b  46.54+2.14ab 47.78+1.67a
Second cutting e g6 0611 354 35.8551.14b  36.68--1.29a  36.19-1.07b  36.67-1.21ab 37.52-+1.43a
CP  18.23+0.15b  18.41+0.19b 19.04--0.23a  19.62+0.24a  19.45+0.18a  18.89+0.11b
1A NDF  47.56+2.43b  46.23-1.98b  50.06+2.16a  48.064-1.38b  48.921.35ab 49.85+1.67a
rSteutting - ApE 37.894+1.43b  37.15-1.35b  38.24+1.13a  37.46--1.35b  38.4541.09ab 39.76+1.28a
2015
CP  14.61+0.12¢ 15.4340.18b 16.74--0.14a 17.884+0.16a 17.1440.21a  15.6940.17b
B2 NDF 45.2641.67b  44.6141.91b  47.86--2.08a  44.29+1.36b  45.76--1.59ab 46.5341.76a
Second cutti
ccond CUtng  \pE  35.2141.24b  35.011.19b  36.14%1.25a  34.98-4-1.05b  35.6741.14ab 36.48+1.21a

T AT A F /NG 7 8 378 4k B E] 22 57 1835 (P<<0.05) .

Note: Different lowercase letters within the same row indicate significant difference among different treatments at the 0.05 level.

% H& & Crude protein/%

% H& & Crude protein/%

17.0
16.5 |
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Fig.2 The relationship between growth traits and CP of alfalfa

http://cykx.lzu.edu.cn


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


588 ok OB o 5% 34 %
9r 9r
. 2

ik ® IS y=315.8x-708.9x+443.5
© 1=0.072x"-9.396x+348.9 © 48 R=0.250 ®
= R=0.356 =
2 4 N A
& € T
e L D o
P o
w46 8 46T
H 3=-0.032x+48.74 ® H
= R'=0.004 =

s b 1 as b ® o 8246x13725

R’=0.079
[ J [ J
44 1 1 1 1 1 1 J 44 1 1 1 1 1 1 1 J
58 60 62 64 66 68 70 72 1.06 1.08 1.10 1.12 1.14 1.16 1.18 120 1.22
#R = Plant height/cm mtZ thLeaf to stem ratio/%
9 r “or
[ , [ ]

Qe 1=546.3%-968.5x+473.5 481 ©® Y 7}7??:26825 490xt4 089 ®
& R™=0.376 & '
= =
% 47 % 47
O N A E | N e
e N e
R 46 ° @& 46
# $=0.631x+46.08 # =0.328 3x+38.99
+ Py R™=0.000 + Y R=0.012

45 45

[ ] [ ]
44 1 1 1 1 1 1 1 1 1 44 1 1 1 1 1 1 1 1

0.80 0.82 0.84 0.86 0.88 0.90 0.92 094 0.96 0.98
A K 3 F Growth rate/cm-d”

224 226 228 230 232 234 236 238 2.40

ZZ ¥ Stem diameter/mm

B3 BEEKMEREIUEREFESEZENXR
Fig.3 The relationship between growth traits and NDF of alfalfa

MU — B0, DL RO7 #4805 05 8 v 2% 2R R PRIR
TR 0 R 58 28 BRI 26 B O S50 > A R > R
(Sl NI

3 iTig

3.1 WEME o RO B R AR PR R 5 R

PN (7D R SR R i S JIIPS
FU G I HE Ty R T R DS B K
FRAR . TR TS DORR T T 9 BOR R T AR R
FK W 7 AT HE 7 20 96~ 30061 X T i £
DE A L T AR TR A TR T R R B
XEEE A AR S R RO R BRI R T B
JE LM BARCT bR B R DR R 2R
W G R A B A A R MR 22 i R A ™ A
KRR B REBE L O T (A T H A 2R
S AR R e = R A T A OG, B2
LR B AR RE 5 42 HE B 76 R i B . AR A
SR AT 3 BT IS K B BB AR AR

AR B B AR 0K 2 5 e = i SR A TR R
EER RN T ARBETE R B T HE AR Bl A A
BB ROk 2R L A RO O R B U
(1 T A T8 TR ek A 7 Y 2R AF TR 0] G T AR 2
UL K Y 35 060 IFAE X1 I JHE 18R A 71 Y 98 UK
(9 6500 » T Y 4F RS B RR i T 2R L L AR RO L 2R
HLY e R (G- 3)  BETRZ WA E A TR0 8 (R o). 3L
] 5 B A1 0 TR 0 O BE AT ) T T A R A B A5 A
KAERIGIRAYIE DL

3.2 HiEAERMERS R 2% &

B R T AR AR R O R ) BT
FEFRL L B B R R 5 2R R bR IR A G, L7 e
PR R R — B KO I RS 2w U O £
BRI R B A B A RO AR U S A
T A S K B K HLAR R B AR
JEE P A R R 0 RO 7 R A B RO Y O I A
AWFFERW] RS E T A AR B AR B 2R e 2
R Bk S5 A MR A Bn 5 1 R B A W R A A G

http://cykx.lzu.edu.cn


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


53

SRS A I E B S HE o A 2 AR A A RE B S R 589

KA. DRI RMERE L TS HEES 2
A AERERS TR R ERES S TH 13T
CPE DL U I A AR AR 2 1 3845 A KRS B 77
TEAR I ARG E P, FL AT BB I P O W A A A 204 4 1 3
ARG RS S LB 1 2R SR R — > W
f =R IR P . B A A RS H 2 1T
B AR OGP B R, LA AR OO O A R P
J T R R B R R 2K LG RS R R e R A T R
R TTHR AR BN . X 5 R 2 A B 58I B s X
T 7 DTk A K XA A B A v R
R ARG B T A AR I S5 e AN — B X
Je P R LA B A9F 5 9 A 4 2 RIRR i A — e o A
XEEE TR R TR, AR — B R L E 2
FLPRE T HOAR PR A9 g S8, 3 77 0 T 2 HA R
AR DA
3.3 HfESAERKMAR S IR M Z MR &

I i A5 A DR X B R B R B R
Wil o BIESE T Bt AR Y R ZE I L 0
AT EA R TR, HRAERERIER &2 5K
B (A ) 5L 0 35 SO OGO R ML AT 4 % 1 9 bk e 12
BFEMKE R, EWRAFTON R, 45 4 K
RO KL B B A B ST O/ O AR R >
ZEb L > A R > AR AR, A
WFSE & B LR 3 BS99 4, i 2R T R 3 IR A OG
Sk T R OGN ARRE R A
AR A AR A MR AR A i 25 T L | A K R X R R
& 1 TTER R I R TR (B 2) , SR ABE ST 45
R—E EEORHOVHIE A ERE PG fE i

£ % 3Lk References:

MR E A AR 2R 2~ 3 . BAES R R
ARG R H 5 2 S U, i B A PR e 3 21 4
VR A S RAFEELN LR, IR, B
M PP R I 2T A RV DR VR AT AR S R S 2R L R
FHOCR SR A5 I HLET 4 5% &t 5 Bk 0% R 25 0 LU TE AH
PO, 2% A R RO A v VR A 2T A e A DU
RNy A KR B = 03 B i > A R R > 2R
H> AR AR WY, B AE R Y AR A5 A K
PEARTE b3 55 v PR DR U 2 4 IR T U R 2 4 S B LS 2
SR AR R R MR AR AR A9 Ok 07 B A AU AR
RNy g ZE 0 = AR A G 3 = Fk g = B 2K L (8T 3D,
UE B 2SR 1A Y AR B RS A 2 i A e M A
JH X TTRE S B 22T R E R e e R A K. T
DL, ZERLRT LAAE D 1 A 8 5% b B P 2 4 o AR A
1 — T B AR

4 £5ig

1) 7 PR AR AL 25 AF L S ] Y 8 TR L% i R E A
SrPERT G T SR SR A R B R AR . A
(] 98 BE A5 2% F T N I P R AR TE U T K Y
3520, IR H I HE A HE R HE K 5B 6500, fiE
R T R R AR T T R RO O
R ALK v P R DA 2T A PR M DR AR AT 4 5 i, R T R R A
4 7 il o

2) WEHE 25 A R MR 5 ™ i BCE 3% i B U
R L ZE LE  ZERDOT A A Y AR T R R
EEIC SLRibE A TR SN R 75 [P REER L9 1K 7S

It

[1] Bouizgaren A,Farissi M,Ghoulam C,Kallida R,Faghire M, Barakate M, Al-Feddy M N.Assessment of summer drought toler-

ance variability in Mediterranean alfalfa (Medicago sativa 1..) cultivars under Moroccan fields conditions. Archives of Agrono-

my and Soil Science,2013,59(1):147-160.

(2] 9N & HoE IR, 242 0, B e 3 I DU 18 51 A E 8 50441, 2016, 25 (1) : 240-253.
Sun Q Z,Liu Q,Na Y,Li F,Tao Y.The history of the introduction of alfalfa to China in the Han dynasty. Acta Prataculturae

Sinica,2016,25(1) :240-253. (in Chinese)

(3] X&I5.mdbs, H, TRl NE  E KRGS . aR2%,2016,33(5) :990-995.

Liu H F,Nan Z B, Tang Z,Wang L ]J.Comparison of economic benefit of alfalfa, wheat and maize

A case study in Gansu

Province.Pratacultural Science,2016,33(5):990-995.(in Chinese)

[4] TIsmail S M, Almarshadi M H.Maximizing productivity and water use efficiency of alfalfa under precise subsurface drip irriga-

tion in arid regions.Irrigation and Drainage,2013,62(1) :57-66.

http://cykx.lzu.edu.cn


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


590 B R -

(5] 2=, E 5K A% /0 WL 18R W85 AL A% 11 R AK B A8 G % 58 46 5 A8 7™ 1 1 3 i ROl BLAR 2 41, 2016, 47 (1) £ 133-140.

Li M N,Wang X Y, Yang X G.Effects of water-fertilizer coupling on alfalfa yield under center pivot irrigation system.Transac-
tions of the Chinese Society for Agricultural Machinery,2016,47(1) :133-140.(in Chinese)

[6] Hendrickson J R,Schmer M R, Sanderson M A.Water use efficiency by switch grass compared to a native grass or a native

grass alfalfa mixture.Bioenergy Research,2013,6:746-754.

(7] sKuiEe, T, 3R IR « SUASEHR . B o4, 3K JL L7 i 2 I XA (] 3 0 5 =X 5 3 R k) 8 7 7™t B oK 43 R T 20036 11 5 T

o [ B A= 4%, 2015, 37(2) :68-74.
Zhang Q B.Yu L,Anwar A,Lu W H.Zhang F F.Effects of different irrigation methods and quantities on soil water transfer
characteristic in alfalfa field in Xinjiang oasis.Chinese Journal of Grassland,2015,37(2) :68-74.(in Chinese)

(8] PhUAT, Eh A A RRE , 4% f 210, X1 2 1. 0L & ) 58 46 1 45 7K 43 R FH 280 38 AR 7K 3 00 52 W)L 55 b 2 41, 2008, 16 (6) 1 636~

639,645,
Sun H R.Ma L. F,He SL.Li P H.Liu A H.Effect of irrigation amount on water use efficiency and water consumption coeffi-
cient of alfalfa.Acta Agrestia Sinica,2008,16(6):636-639,645.(in Chinese)

[9] TFiasconaro M L,Gogorcena Y,Munoz F, Andueza D, Sanchez-Diaza M, Antolin M C.Effects of nitrogen source and water avail-

ability on stem carbohydrates and cellulosic bioethanol traits of alfalfa plants.Plant Science,2012,191:16-23.

(10] SKHEII%. %%, £, B R oK TE AL, R IE . T 5 DA [R)8E E J7 20 B it I 98 i % A FH - 338 0 0% % 4% 2 3 B ik 9 352 Wi v [0 ¢
Ay A% ,2012,45(12) :2420-2430.

Zhang Q B, Yang L.,Wang J,Luo H H,Zhang Y L,Zhang W F.Effects of different irrigation methods and fertilization meas-
ures on soil respiration and its component contributions in cotton field in arid region.Scientia Agricultura Sinica,2012,45(12) .
2420-2430.(in Chinese)

C11] SR ML, T4 S0 SR AT IS, & S e 2 Y DX 8 A% 10 T it B X 38 46 17 46 A= 77 1 68 B & BT A9 32 o 30l 2 41, 2015, 24.(10)
175-182.

Zhang F F,Yu LL,Ma C H,Zhang Q B,Lu W H.Effect of phosphorus application under drip irrigation on the productivity and
quality of alfalfa in Northern Xinjiang.Acta Prataculturae Sinica,2015,24(10) :175-182.(in Chinese)

(121 5P, R Ao, SRl 250 R I8 =5 I 0 X 58 48 1 48 FE K L7 2 R BT A 52 0 el TR 2441k . 2014, 30(2) 1 116-123.

Kou D,Su D R.Wu D, Li Y.Effects of regulated deficit irrigation on water consumption,hay yield and quality of alfalfa under
subsurface drip irrigation. Transactions of the CSAE,2014,30(2) :116-123.(in Chinese)

(18] Py, 3548, 75 B 52 b PG b 5 DX 0 Oy SOXT 1 0 7 kB o 1) 32 W) el k2, 2015, 32(10) 1 1641-1647.

Tao X,Su D R,Qiao Y,Kou D.Effects of irrigation methods on yield and quality of alfalfa in arid northwest China.Pratacultur-
al Science,2015,32(10):1641-1647.(in Chinese)

[14] EZKHEAWEEJR.GB/T14924.9—2001. 52 5% 2 ¥y B & faRE 5 BLE I8 80 1900 A2 AL 50« i B ARME AR AL, 2002,

State Bureau of Technical Supervision.GB/T14924.9 — 2001.Determination of the experimental animal feeds for conventional
nutrients.Beijing : Standards Press of China,2002.(in Chinese)

[15] #B*ER 2% T2 R [RIFE I 5 200 58 28 1 76 7 ek S 7K R R 003 i 52 M 0 b 27 4R, 2014, 22.(5) : 1086-1090.

Guo X L,Li W J.Effects of different irrigation methods on alfalfa yield and irrigation water use efficiency. Acta Agrestia Sini-
ca,2014,22(5):1086-1090. (in Chinese)

(161 VFE R Ak, 28 DL, J5 M, sk AL B I8 22, 76 7. 1982 — 2013 47 37 i A [ Ak A K B 2 28 A B0 24 4%, 2016, 25 (1) &
47-63.

Xu Y F,Yang J,Li W H,Fang G H.Zhang S H,Deng H J,Dong J.Spatial-temporal change in different vegetation growth of
Xinjiang from 1982 to 2013.Acta Prataculturae Sinica,2016,25(1):47-63.(in Chinese)

[17] skAh. BB 2R E A, X @ B P EER L sk 4% 18P B SRAR R BT 0 98 48 23 58 B LA ROl TR % 4 . 2008, 24(8) :15-19.
Zhang W,Lyu X,Li L H,Liu J G.Sun Z J.Zhang X W, Yang Z P.Salt transfer law for cotton field with drip irrigation under
the plastic mulch in Xinjiang Region. Transactions of the CSAE,2008,24(8) :15-19.(in Chinese)

(18] EEPIehifFy . i, BT 50, B RG22 8, T IDe . 22 it AU R = i FL 58 40 B 435 7 i 5 RH DGR 1 [0 05 43 7. o [ Al )

2#,2010,43(14) :3044-3050.

http://cykx.lzu.edu.cn


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


SRS A I E B S HE o A 2 AR A A RE B S R 591

(19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Wang W Y,Han Q F,Zong Y Z,Jia Z K,Nie ] F,Min A C,Ma X L.Regression analysis on hay yield and relative characters of
multifoliolate alfalfa and trifoliolate alfalfa.Scientia Agricultura Sinica,2010,43(14):3044-3050.(in Chinese)

2R EL BG5S T R IR B TE S 0T A A TR R P 8 A A BT b B R L 2005, 27(5) 1 79-81.

Li Z G.Wang ] G,Yao G P.Principal component analysis for the character of yield in the mixture sowing grassland between
alfalfa and awnless brome.Grassland of China,2005,27(5) :79-81.(in Chinese)

L SRR TE L BRI O . IS S R A 7 B e AR DGR A 3 AR 4 A P AL AR ML #2003 ,12(1) 1 15-20.

Han L,Jia Z K,Han Q F,Wang H Z.Path analysis of correlation traits affecting yield of single alfalfa plant. Acta Agriculturae
Boreali-occidentalis Sinica,2003,12(1) :15-20.(in Chinese)

R XM R T3, SR T Bl XK i 58 48 B A fF 55 7= ik A5 2 B R 3R R L OC R Y TUH S A DG A T B A A
2005,22(7):16-18.

He ] Y,Zhao P,Zhao G Q,Wang B L.Regression and correlation between alfalfa fresh yield and its main component factors in
irrigated soils of semi-arid areas.Pratacultural Science,2005,22(7) :16-18.(in Chinese)

I A b BT R i 5 TUR AR A S A AT B 2 N R AR M R B 2R 38 3, 2007,

Wang Y L.The correlation of analysis and evaluation on the factors of component yield and quality of alfalfa germplasm re-
sources. Master Thesis.Lanzhou:Gansu Agricultural University,2007.(in Chinese)

XN s BRI, 22 A5 58 L Y0 i B R 58 AE B AR A M REAR B T AT S AR AR 5 i L 2009, 24 (S1D) £ 334-337.

Liu L.Chen L B,Li Z Y,Fan J R.Zhao H X.Study on factors of production traits in alfalfa (Medicago sativa 1..).Acta Agri-
culturae Boreali-Sinica,2009,24(S1) :334-337.(in Chinese)

FRAI30 A A& BPRH A A 45 1 55 6 BT 9 L S 255 T AN IV A AR < PN 52l R A A 2= 638 3, 2010,

Hou M.Comparison and evaluation of growth characteristics and quality of 30 alfalfa materials. Master Thesis. Huhhot: Inner
Mongolia University,2010.(in Chinese)

1 e A [ YA R Y 2R P RE A A SO AN A B« 7 U ARBRR R S A AR L 1 3, 2002,

Han L.Analysis and evaluation of the productive power of the diverse alfalfa varieties. Master Thesis. Yangling: Northwest A
& F University,2002.(in Chinese)

T PGB AE A RE SR Y B A A ST R M 2E i . 2004, 12(4) 1 264-267.

Wang Q S.Dynamics of alfalfa growth and nutrient in the growing period. Acta Agrestia Sinica,2004,12(4) :264-267.(in Chi-

nese)

(TAEH . K3

2017 EF 3 H(ELHAEZ=YVERER

IS mEA O WXk S m OB BReekk TS #EOE
Bax w W SEM PR FIEN BRI wRm @
wmigAR  EUR & B FER¥ FEE FERE FEE IR
Xk S XISCEk XI%ot kWS BfEE Sawk 5ol
ERM ® € WA T E&RY Ewid EmElE EJkR
#HES AL ek WEw R BEY WEH Bl
s TRsC f/hE mWE KEER KB RBRE

TR G LB GO RO B 22 ) 30 TR 1 9 7 ) o 1 2 /s 200 1 SRR

http://cykx.lzu.edu.cn


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


