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2 EXEBFEMESHIN

2.1 WREXSH

211 FEERSH
ME 7 GURIE SCECR A (R D), 36 iR TR
7 226k, 5 ABRETE UL LS B 1 35%, 1 RE AT
e THEEEK, BTHEE, mEX. HE. EEM
WUOKFIEAE R SCERII7EL 0004 BA I, J8 252
BERA; VEEEAF . BORA. S, EE AL =S E K
FIE CHE A T340-700%5 2 18], J& T 453F60A .

M 7 AU SRR SRR (R1), 2 E 18RS
(R 5| A JE AR A, 5 H e SO E A —

=1 HiESUEET AL X TOPL10E K 4 Aii

WHERY S BT EFRRIESHMT 741
B/, WREESETHEER. WEESEie SR
WS R, i s, N37.241K; FEIEH20.441K,
HEfE S50, T EN13.781K, HEfEARN, HSHEEZK
TEAEBLKZERE

M S SR Rt (R F (R L), FEEZ AR
I LT R A AR DG 10 B 5 R E 72 20 1 40804
RIEAHMHRIRLERE, BENGRZT, KER
W 5, FREEHEIEIE SCHE S KR SRR
Lo =5 1554%; R, 4F R 3R 8 75 U8R SCHUE ) 4
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Table 1 TOP 10 countries/regions of research papers in alfalfa field

. N Y Ty YA =Y N —
mifﬁg 5 LE(I%%IE 1_55;(0752)1 %)%Z/l)){/& ﬁi’J%(E{Z;)I TR Ei[%ﬂy(iis)( SR A
1 *H 7226 9 147681 20.44 1908 TR} S AR 5
2 YN 1873 7 28766 15.36 1919 TR} AR 5
3 i 1530 54 21078 13.78 1986 TR} 2 A 2
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Table 2 TOP 10 research organizations of research papers in alfalfa field
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Y, FEILALY ) A () o  wm  TEFHIE

1 EEARKE(United States Department of 2029 9 37351 18.41 B REERE YR 2
Agriculture) ke T

2 nERRNE R A (Agriculture and 1111 8 14565 13.11 B kSRR
Agri-Food Canada) Wi B

3 VEHEEF R b S PR A B (National - 793
Research Institute for Agriculture, Food
and Environment)

4 EEZREBEE T H 0 (Centre National de 654
la Recherche Scientifique)

5  EEIFIEJE K% (University of Califor- 579
nia)

6 SE[E M R K% (University of Wiscon- 566
sin)

7 EHEWJEIIE K (University of Minneso- 503
ta)

8 L[ ULRHE 5T T (Noble Research Insti- 414
tute)

9  FEAEIEEE(Chinese Academy of Scien- 294
ces)

10 EEMAh N2 K2 (Utah State University) 283

16 31799 40.10 BT AR A
B 50T AN

17 34301 52.45  RHIF HURRERUEML
BET 54T
9 16466 28.44 k¥ ARCEFEMEE
8 14928 26.37 KRR
9 13665 2717 K% R

23 20520 49.57 FBHIT R
BepT 25T

49 6041 20.55 B YRR R
Gepr 2
9 3792 13.40 K BHEERRE
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F3  HAESUH L TOPLOE K /s X 731

RS HRE EPR R RSB 743

Table 3 TOP 10 countries/regions of the number of patents in alfalfa field

R NTUN LR G LRATE

THEERAY emm” pEsEReN) PR REEAN  EEERERED AFFIH AFFECR(1F)
1 H 6861 1.0 27 L 8037
2 ey 2762 4.4 717 EHE 5070
3 T 437 6.6 56 WRH] 1847
4 %H 246 3.7 11 JIEDN 1434
5 HA 243 2.4 By 1110
6 2 235 1.1 HA 1026
7 i [ 206 1.4 B 795
8 JIEWN 159 3.9 22 A 785
9 i+ 104 5.1 23 L 558
10 | 94 6.0 14 T ] 541

LRI E 5 LR E APTEE . =B I LIRS ERESURIL e LAMELE, TR R E . ARG ‘e TR
W37 BAAELORA b (Y [ 1-100) 1 B 2L R 4, HLi1-9921F . Hd kUi T DIEHR FE o

*Patent source country refers to the countries where the patent applicants are located. **Important patent refers to the strength
and importance of certain patent compared to other patents in the field of alfalfa. The table only counts the number of important
patents with coefficient of ‘comprehensive patent influence’ is above 10 (range 1-100), totaling 992. The data are from the DI

database.
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BIPE2.0LA R o AT, HR LA I AU ) T R R )
FEA J E A
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(5 ) P 2 SE N B B R R R B RO A 2B
Hh L RO K 2 DU R AR R B AR IR H ;. Hf Aol
K257 ) B ) s s R LR I TR A

23 HESMHEZS R

AR, E1E M ORI T 115N R — PP 3 2 Fi
puie. NBAEFE B3 ES M RIFEN L. R
R H B FhEAREAT B B RSN, AR B A N

WEINETE G TAED, JEEAS 1 2 Rk

HBOR A B RS & A R S [ E K E
FPC LT B (National Alfalfa and Forage Alliance,
NAFA) H & b A8 0 0F & Bl e, B 18 A vr s B dE
KA R L PURTE. BUERIE. FRAME T A
ERMEFEMRZET, HH191MZE(NAFA, 2021) . H,
AT H AL R E A BRI R FERR T B
B, fENAFAR A 120214 B 15 S SR 07 5 45 11
162KV 1784 ft Bl KL b A AR it Ao ik 3|
1284, H72%. NATHETEOLE, W RECR B RO AT
SEPRRE AR, FRRE AR &7 A BRI T AR 1) 95% A |
(ISAAA, 2021).

R E oS SR R RS e . R HOR )
B H 2 o A A MR B T T A R
Ro H AT, R DR A R AR PR 3 R B R i
2 PUAERM A EARAR RS &, Hrp, K
TR i 52 1 S d 22 [ IR (8 5) « AR $EISAAA (The
International Service for the Acquisition of Agri-
biotech Applications) sl &4, AEKILA 56 H 75 %
FEDRIFAR IR, I S i A4 PR o A R EE
(Roundup Ready™ Alfalfa) bl A& A i & B 75
(HarvXtra™) (KK179), & BHLEEREFERE. HA,
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4 HIESUISTOPLOE FIHIHENLI 4> A
Table 4 TOP 10 patent applicant organizations in alfalfa field

L i

BRI PHER

Bl R AT R e N T
BB HES, LR L HEG) S GIRAES FEH AR
1 2% R A 40l B+ (Corteva Inc) 666 5.5 |4 C12N, AO1H
2 1 [€ FE B 4[] (Bayer AG) 395 6.0 =4 C12N, AO1H
3 18 [H 2 47 A 1] (Basf SE) 331 7.8 il C12N, AO1H
4 rp [ A Mk B} 22 B (Chinese Academy of Agricultural Sciences) 229 1.0 FHtBEAT  C12N, A01G
5 2 [E #3542 7 (Du Pont Co Ltd) 222 5.0 4l C12N, AO1H
6 2 [H % £ W /A 7 (Land O’Lake Inc) 119 2.6 4 AO1H, C12N
7 o [E &} 25 (Chinese Academy of Sciences) 93 15 BHGEFT  C12N, AO1H
8 rp [ 4k T 4E [ (5 IE3X) (China National Chemical Corporation 81 6.8 o C12N. AOLH
(Syngenta))
9 Hp & A Mk K 2% (China Agricultural University) 65 1.8 = C12N, A01C
10 HiltRk K24 (Gansu Agricultural University) 53 1.2 ER A01G, A23K
AOLC: Fiif. HEALAHDS; AOLG: 2. FFFAEK; AOIH, CI2N: HFAHIG; A23K: FkHHEIE
AO01C: Planting and fertilization; AO1G: Horticulture and cultivation; AO1H, C12N: Breeding; A23K: Feed
R5 HIEREIEFE S
Table 5 Alfalfa genetically-modified events
N [EEREAS B AL PR TT B R R FRALE K
#F5: 3101 Roundup Ready™ & IL#AFIFIE RAFEAFH  BREN 20k FH. mER. EE, H
f7%: MON-@@1@1-8  Alfalfa brigfb iz nm WAL AL FERTE. BRANE. H
P2 6 1 T g
% FK: J101 x J163 Roundup Ready™ g Il# AR AE HE M I B R 52 F A, 5 R 55 75 5
R15: MON-@@121-8 x Alfalfa Bigi Al 5 A )
MON-@@163-7
%5 J163 Roundup Ready™ #IL#RA R FIE RIFENSH BREE 2 1% EH. mER. HE H
f7: MON-@@163-7  Alfalfa bRt | YA AL FEHE. BRI, B
PO E AN
£k KK179 HarvXtra™ A EAFME CRFEASHN PUAERMZEM  KE. ER. AR,
f4#%: MON-@@179-5 PRt nm YL AR S & BEE. SRR, HAL B
Bl BTN R SE R 5
£k KK179 x J101 7 LR F B R BREsm sz, PR, 0. #E. FR
4% MON-@@179-5 x PUERM 2L ERIFEH
MON-Z@11-8 BAREEE

PUEH B 7 A DU i) 4% B4 o5, b e
P R ) R B T K R R A AR BRI R
JR 2 R e 1 AT Ak £ 4, AT DA 4 B R AR
15%—-20% (Successful Farming, 2020). X5k AL
i A CAE R IR 2 AN EH FORFHRAL(ISAAA, 2021). ik
R, A BRI R A PR AR R AR B
(ISAAA, 2020), 20194FiA5]1.30%10° hm?, 3= Al
T E A E . 20194 3 [ £ 5 4 1 18 PO THFR ik
1.28x10°hm?, 4Kk 5 Hi08%, i 25 [ 4R i 7
s 35 THI AR 1 19%, EL20134E 2 H6% (USDA-ERS,
2016).

BE IR G 4 R PRI R AT LA . AR,
A BB 3 ZRA P R ) 56 R g e B AR R 2 B A Rl
FWEBE. 20174, £ES&W SeedflICalyxt/ 7] Bk
B TF R I BE IR G 48 A A R A5 5 [ AR 0 M
F(S&W, 2017), MNAZERE = 5 e AR G
(1 DR o 7 o 1227 iR FH Calyxt % A 1 56 [R] 2 8
FARTALEN, (AR AW S BORE LA FEH &
WA = & &, Wmitmmi®, g s N
o Mok, 3T DR AR T TR T 2 IR g i
T PRI o JEE DR G B AR AT B T AT ) i) B v
st O ) T T B RT
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3 RERUERMEXEE~WARETH

T, MNEARGEAFL R RAEE, K£E. AR
STV IR 45 358 4 ) 5 R L [X 51 44 3K 7 72 o 1 K
&, HEEREM SR SRR BN T 5 %
M sese a2 . Hoir, il B3 b gt 1 4% 32 2R
W, EEE A RS E F (B).

DI E A AR A 35 20t AL/, 2E
AR M IV 45 [ X (1) B A B M AR B A I
BRI TR, W3 ROV T R AR
BURNERT] . 20t 20604FAX, il #. M IRAIS BS54
H WO N F R G M T AR, BT E
T v AR R AR, FFTRRL T % B K Rt (3K6). it
AN21t g, RAF - b el R % . 5 i R
VERR A mIBh5 A2 7= B A R N A Ok e bR,
— B T DA E S E MR, 23PN
T 1) SR T BT R R AT AT . ilan, 35 E R
el R (Corteva Inc) &5 R Ak 3 2@ i Heli g
W55 77 AT A WBEAT SR (B E  Hl A A 48 — 1k
k), 35 B 5w 7 1) E 4S5 R Dairyland Seed Al

7l T

arasme: | () RESEARCH

RS E S PR R BRI 745
Alforex Seed% /Ml 3= 4T B 15 & H b Fh 50k 2
FUrEanAl, DU RSILHA B A ARk 2 [E3ETT L 1R
B A A VAT M, BRORER T 1 36 B 7 i )
BERTEG . A, FEETE POEE B E FRERT,
FHEBRHAERN R 5 EHER R EA R E L
7] (Forage Genetics International) 17 [ FE H 4 [4]
(Bayer AG)& k. il 1 il i, B A HOREHUIEER
SRR, SEEL TR E A AL 2

5 A VR B Pl A o 36 BRI R F 45
E R ETE G M i R SER AV A] . Rl
KM F8 5 K it 7 b 5 26 E3 4y A & Al 3
e KRR VIR R RN, SRR ENTF2E
ol i 3 i AL BT AT MR FF R V)R &R, DA E R
Y%ﬁ%% PR AL AL, I BREE A A

W55 38 A AR K I R RO R AR R A R
A el AR, JE R EHI R B, BT R OCR
AR A -5 5 I IR AR e N 7 A A AR L, —
B 5[5 A& P 1Ak 5 8 ORI 2 R AL 25T
G, A5 ES BA BRI E M, £

)
1 ( y Y Forage =
i ul IR &6 CORTEVA Genefics 0 PLUS,
) ‘ """""""" REWARDS
C.h o
LRSERNS
7 "B" &
g CORTEVA  [ea¥er
FP% ﬁ agriscience E
ent
e - syngenta.
nafosa (ER®
Tkt
 mEEMT
T BORE & —------mmmmmmmmmmemmmm—mme—oe--
B EH A Ly GNa
_ e —
e, EH

1 ERo AR [ A P A 5

Figure 1 Alfalfa industry chain in some representative countries
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w6 LT RN E R ATl

Table 6 Representative enterprises of alfalfa seed in the United States

il Aa Bk e SRR LI

Akt

s R KRS 51

Rl el #l4;  Pioneer

Fhi A BREAN W M, 304 £ K HarvXtra with Ro- &7, HUimEE, Hikkzsm  3-5
undupReady#H & 14 bR HE PR E 7

AR BUER

Dairyland Seed FLiti bbb as . L SIANMEEAT R4 RESHEML. JURRE, Wik 4-9

ZH AmsSunstra
Alforex Seeds

S&W Seed A b P S M i DR 2L e R R 7
I Rt 1

AIRSUEA A N2

B TURBETC T

BR&sE KT o

AN b A

Fht e PH DA g . SIAHI-GestBOR, $U =E AL, PURdE, Wik 3-10
b P R B o Y A AR B SR DR R

AN b A
PUORHRE . T AR R 4-10

SN R EVETT AR R R B A i LR SRR EEFRIAMRA TR 2-11

PEHE 7 (Medicago truncatula)3 KL HF Fe &b T 1E 76 I J 3 (K 4 48 1 78 o Fh

R

BRI TNAFAFI S AL ¥5 . The data are from NAFA and enterprise websites.

FERIRR T RE AT RS E A, e EEs A e O
¥ (AgriFutures, 2017).

5 A AL AN B e B B A AR P BT . 7
B A ML BE 1 i (R RIS SR IR Y)Y, S5 RHh AR AR
WA EEFEE AR EEE SR E R (Basf SE)
i ep [ Ak T4 B R 46 1E ik 42 ] (Syngenta) £ 4k
FE T KRR H e IR R A E L SR 4 ER
50% 1 £& i i) 771 7 3% 4 4 . 55 18 29 8y e /K (John
Deere). [ 7 (MacDon) LL & BRI 91 10 41 fiif 2%
(CNH industrial) & 1 Mk A /2 g AR BL7= i, 404
A R R E SR AL 2 5 0 B E L
DA A A 2 R B DR D7 $RAT SRR B 8 2
JAle Forh, A =2 (0 K7 HRAT HRL A AR 4158 4 3R 30
A, R TS S AT SRR

A I LT, R SS AR, T
WL R IR (PRSI T 5% )T —1k. B4t
ZHOE RN A MR T, EEWMEA
SO EAYIAR R, B RRE T LS REE
7o fltan, PHIEF 440 5% (Nafosa) Bk /A 7] A2 Bk i
KIE AR fhEAH Ok, %2 780%M 1 15
FEESRIET B i, WA AFIEF I T, 15Kk
WET, A RERENERE . 2 ARA IR
HIRA PP S, OB T RN, S250 = AP
R, 558 =I5 R NG AR SGE B 18 i, Ui
R FEZ b O o LA e B %7 ) e A PR R TR 1

HERTIH, ERE G SR . SRR
sive FH 3 F ) SR 1) R CRF A £ 3 A7 L T 1) AN T
o BRAENEBEEEAEY I, EFR, BN ST

AN ¥ J B E BB T AN, TR B AE R, B
MY HRE RS R E R . Tl A J k)
Ly e £ 5 2 2r (USDA-ARS, 2013; NAFA, 2020;
XA RS, 2020). filtn, 36 E A ER AL 7T )R
(EEEET ML) (20134F) 1 B 1 BT &
i AE A BT, W mE e R T A R
MR &Sy, e g2 T A = Akl .
FZEGNC. Nature’s WayFINOWZEE il 4k H £ 3Kk
A EREN 44 I E TE I BE IR A R, BRI Luzixine #
RuBisCo% it W 1 & 2 17 it ) 52 W

4 ZHFKEEWARZ I

JESE I P T AR o &% I o, R EE R PR
BT . E S B IR, IR ERCSURRIR 4 A,
FH. mER. B EEL PEF . RS R
AR EDRE S B X mE ek A 0 B X AR
FEFhAE, WOFTARSE. BRI, mEdE. EKRIE AR g =2
(Feedipedia, 2000). 20144, 4xERKE 75 FiHE H AL 2
92.380x10° hm?, 75 %7 5143.41x10°% t. LI,
W E O A BRI TR E M2 KR E S M, fh
M T AR 5 A BR AR S AR 15%, TR 82 .
BORF mER. EEL BRI, & R AN F]
AR R 5 35 55 310147 B (7= kA5 B M, 2016).
EEFPEIL T = FEEKERE L. EE
AR IR K I 8 A e R [ 5% [ S AP T
R ARKEE A MEIARN =02 —, PEESER
. 20194F, 3 [E B 75 A 17 A1) /96.78x10° hm?,
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FE R 4)45.487x107 t (USDA-NASS, 2020), Hi &
#)°42.685x10° t (Progressive Dairy, 2020), =%
FUR R B A 38 R AR S5 [ SR X o, o
(] of 26 [ 7 7 £ 3 101 B R 11 4523 99 9 1.015%10° t
#13.55% 103 7 (i i 1, 2020). 4Hi4y i 4% /5 TH, P 3
T A BRE K A8 AR 5 0k it 1 ], 20194F
R R 2.38%10% T,

HUAS v [ R0 Ro) B P A2 T 1 = il 1 32 22 3K 7 T
Yo IR A BRE 18 T 2 75 Sk O B K HLIX . 2017
4, AERE A E PR 5 N8.30x10°% t, 5 A
WL N2.3x10°% 70, H AR 2Bk K i 75 i3 1 [,
HE TR 5 A ERE A HE 1 R R 26%, 1£2.16x10° t;
HoxATHE, $tosE5askid 08 &123%, N
1.90x10°t. 4H%> %75, 20194, SFREFEHEM 5
TORLE S B 2.216% 108t For, B HEpE it 1 &
oK, 1£1.356x10° t; 08 M5.4x10% t, &b T
EIREBTAL.

5 HREEBE~IFERNEIRE
H ] A 4 BR o R 1) T A O U AU T A A
ArE I, AR A PR R TR . (R [ R E R
ik B AR, T EEAE KRR 2
7] 7

RSP P R R T RS o« FRENE 7 R A
AR, B 201 20 804EANA 2 B M AR AL K& JR i
B, HGEBRMZE T A2 M4, 20084, % “=EKR
[ FAFEFEm, BUMETE B A R E R, s,
U STk . R SO T, FREIE R
PUEER, FEF TN 5 RRSE A, 35 AR B B Al
ER N EER2); HARBR T, FE ML R 1)
WEEELR, B O ERE A (HAER SR /).
B R B AP 5 R AR Y S 5 T K
FWRE 5K tehh, FoIE S TR 3 BERIE T AL,
T SE BR B 5% R £ Z LA i o 3 (% 4) . Rk, &
B 1 7 AT 7 AN B R B 5 S BRI SO L i —
SEZERE, BH = S R AT Y N S ) A A
s, Al RS ) R Tt

EfE B ERE, HOUE Ay E. R EIR
BCEREE A M LR T201 22504:4K, 804K
JTiZ IR . 1978-20104F, WEE E S ETE 8T

RS HAE EPR RSB 747

A 34 (R )11, 2012), 2018415 %94 (Lu
2018). KHILIk, FHRIE A0 7 FhOT S IR AT
O 3N R PR, R IR 73 0002 1 i 74
FlR PR, Hoh =z — DL R RR R R CE sk
P (Lu, 2018). (HAHLLEE, FEEREE R TIER
B R RS, A S O R KT 26 4
50-90/F AR . fE P EEICE R, EE
FAILIPLIE, 2. T h T HORBE R AR 25 3 .
BHROLEIEERE R L E M EEAE RE R
VARSI E AR EAE. Har, PEEILK
B R 1 R LB B AR R B R SR, A
PR AT A ARSI E A EM “2.0008” (&5
I, 2021).

A 7 X KPR . PEALH X R TR E EE
ol T A KR P B v ) P X k. 20174, 4
B BRI T RN 29 94.70%10° hm?, P2 4)°42.933x%
107 t. Fhrbr, PUALERHTIE . H 7 ANk PG 34 1 7 A
AR 53 91 A AT 367, KR o 4= B 4 SR T AR 1)
22%. 21%7F115%; 34 E & /= & o A 1 S =
58%, % H 5 AR IR N20%. 22% LA K 15%. {H/2&7G
Ab 3 X (0 £ B P K AR R, A T 6x10%-9x
10° kg-hm™ 2 &), 54 [ [ °F 1 8% K F (7.065x%
10°kg-hm ) JEAHE 7, &2 A% T 5 LAY 1|2
4, TR ALY )1 R B K i 1.5% 0%
kg-hm™ (4 [E & HE G, 2018). AT &, PHILHBX
BB ETE KR A BRI B A Tl

AT WA A A o B E AR LR AR 2 & 4
AP 5 A BRR LR E A L, B 77 7E Z /D 304E Lk
[ 2 PR (% 83 5C, 2019). Horh, TR EHCRERE R LA ) Fh
F. THRERB AN §ES5 E A0 287 S L 22 PR
B dn, AR FP LA HER S A IA 25 Th RRIE A8
Jeitt, SEIFEIREER S R EEURF S
ARGyl WORHUT T, AN SRS A T
SCHRAE LG AT 38 = 57 Bl 2 7= R 25-501%, BEARAE L pliAs
40%—60%, Yk RS TR 45k 60%—80%, Hi i B
FEE, )R TR Y 2 A il A R KR T AR (X
2020) . {H 3R [ F EALFIHE N LR =R E 111%,
RIS it AT 48 S5 4% O R IE 75 ZEME A1 5] 3 (248,
2021).

KHALLRAR 0T 7 X MK A B A v o JRIEE 1
7 (0 3k 11 B M 20084F f171.9x10% t39 K %5 2017 4F 1
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1.399x10° t, #4K T 68.91%; T [H UL H & 1 - =M
20084 [1)1.5x10° th4 2 201 74F[£12.50x10°%t, (4K
15.71% . &M, $20304F, FIE LR &7 % B
A 56.00x10° . HARFR [ B 1 7k & RIS, (57 B
T Tk g, 5 3 PR X MR A
HEFFE R AL (Z135%) KT MBEITSRIEE, TR EH 1
RPN R £ E (84%) . PHIEA (12%). INE
RFDRFHEE ;8 ARk 5 ORLA 43 7= 2
UL (99%) 2 ptafFloe W5 E . shah, REETE
FH £ 1 80% LA Ak s gt 1, EEJRE T InE X
(92%). R JOKHFIFIEE . 2k FE R T
e, AR TR RIS R XU K3

6 HLS5RT=

EHREESREE BRI ERERE KRR REZERE
BLE T o WRSE S5 B0 R 1 [ 5% v B S A A Pl
ke, FAE20M 2L 504EAHT 5t C g ik 1 B AE
th, SRR EE %, 5 T ERERE"
i T3, [FB AR R BT 3 A s T Pl 1 &
LT REEEFERHE= W PRI T 5w 4
855 T 345 B0 KR B FAFAE — € 228 o AR
DA JUAN 5 T DA J=,  DABE PREE G b 4 20 6 15 8 7
PR JE

IR E TSR BRI . 78 2 A PR
IR, K DUCRIRHR G 5 ke 2% 52 % B o6
o KA B FAE H E B U A R AR, Bk
RN 2, FRE 55 )5 K B K nl 22 ) HAe i RoR
DI AR [ 1S B R R SR A A . A, B R
— IR ERE RN I . BISEE 1E AR = 1R T 2L
FAFENUAL & R, 76 B K 3 SR TR E X 3 2R
R E S S ERBIE b, R g — i AR
LI, RO RS SIS R4 SR B N FIAR i SR
¥, 4i/N5 Tk (Zea mays) 1K (Glycine max) %
TR0t Bh 2 5% 22 80, WS IF TS N R N IR B E
T U, SR TR R R S HE e

ISR E S B FOCBEIRBOG . T 2R E T A
i R o BEAR 2 IR AR AR S8 I R AR R IR AR B
P, AR JE AR S DR 4 4 AR B AR 4 R R
T ARRETE B MR, (AR E BT £
EE 7 B R AR 2ERAUE, WRRIE A SRR )

AR P A A PR R, BCR A 2 R A
PR 2 2B T B @ DU A 1 B A BOR R R,
LABE & LB A A DR i, BT B Pt e R
B EAT AR AT AT . BT BT, PEARIA R
Gifiit o [RIE, o [ bR A, A Bl B B e 7 b o %
P FeREEOR. BRCE G s R, B A EE R E
N IR A D vt D05 T e R, R R A
B AR .

FIE E A5 e BB 2% - SERRAE A X B A
PR D R, Pk R &, 7 EAEE S T
. HArCamEN L 3 3R L E A,
[ I R 7R i 2R 7 ol B AL A B 25 A R o BRI
32 P G [ X KoK, 51 S 2 BT AR B 5 E AL
ML, STIEE R e R 5. RN, IntREE
WBES AT A AT R, BERAIR IR, #rw
M MBS TEG AR BRI AR S il Al A2 7
b AT S 2 A R B L e WL P R BT
SERE ML EEIOWEAE B, $RTH BRI A Pl ) B A T
Fr7. BEAb, T SN AE R ) 2 Tt FORIE,
B AR ORI T rh M 52 2 AN 5 1P DR PR XU
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Analysis on International Development Trends of Alfalfa

Hualing Xie®, Yanping Yang", Yu Dong*, Tai Wang?
National Science Library, Chinese Academy of Sciences, Beijing 100190, China
?Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Abstract Known as the ‘king of forage crops’, alfalfa is an important high-quality forage for dairy cattle and other her-
bivores. It is of great significance to improve China’s grass products and livestock products. In order to provide deci-
sion-making reference for China’s alfalfa industry, this work analyzed the scientific and technological output, industrial
patterns and market trade of the global alfalfa from the perspective of innovation chain, as well as the problems present in
China’s alfalfa industry by qualitative and quantitative evaluation. The United States of American (USA) is the most im-
portant alfalfa producer around the world, and has strong competitive advantages in basic research, technology deve-
lopment, variety breeding and commercial planting of alfalfa, and leads the development of global alfalfa industry. The
international multinational enterprises of Europe and USA hold the key industry chains of global alfalfa, which are the
major export markets of alfalfa, while Asia has the largest consumption gap of alfalfa products. Although China has be-
come active in the field of alfalfa R&D recently, it has still a significant gap with USA and European countries in terms of
the quantity and influence of achievements in scientific research on alfalfa, the progress of alfalfa breeding is slow, and
high dependence of high-quality alfalfa products on external factors. Therefore, China needs continue to increase in-
vestment in alfalfa R&D, and further promotes the industrialized development of alfalfa, so as to steadily improve the
self-sufficiency rate of alfalfa products and ensure the healthy and stable development of animal husbandry.
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