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Summary

Barley Science in China systematically collected the nearest research achievements, reflected the
developmental trends of barley science in China between 1996 and 2000. All papers were divided into
10 scientific fields such as review, taxonomy, origin, germplasm resources, genetics, breeding, culti-
vation, physiology, base construction and malt production. Each paper has English abstract which is
convenient for international scientific exchange.

This book is the cooperative and creative results from scientists of scientific and technological
fields and production units all over the country. At present, it is the only high level and comprehensive
monograph on barley in China. It would be valuable for related people as reference in agronomic re-

search, production, administration, universities and colleges etc.
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Preface

Since the establishment of Barley Committee of Crop Science Society of China (BCCSSC) in Sep-
tember 1986 in Wuhan, it has acted in accordance with the requirements for national scientific groups
to promote intersection among scientific fields and to develop science and technology. In combination
with the national barley conferences, BCCSSC has published 4 volumes of Barley Science in China .
Besides BCCSSC, the National Barley Breeding Group in the Seventh “Five — Year — Plan”, Institute
of Dryland Crops in Jiangxi Academy of Agricultural Sciences, Institute of Agricultural Sciences of Pu-
tian City in Fujian Province, and Institute of Crop Germplasm Resources in Chinese Academy of Agri-
cultural Sciences were also the chief compiling units.

On September 1 — 5, 2000, BCCSSC held the Fourth National Barley Society Representative Con-
ference and Symposium in Chengde City, Hebei Province. More than 110 scientists and scholars from
82 society membership units in 24 provinces, autonomous regions and municipalities attended the con-
ference. BCCSSC decided to compile and publish the fifth volume of Barley Science in China based on
the conference. This volume includes 55 selected papers which mainly studied on genetic resources,
classification and origin, genetics and breeding, cultivation and physiology, base construction, malt
production etc. It reviews the nearest progress and achievements of barley research during the ninth
“Five — Year - Plan”. It is significant for research on development measures of barley science and
technology to meet the 21st century's challenges. We tried to combine theories with practices, research
with development, production with markets during the edit of this hook. First of all, the edit board
members read all papers and gave comments. Some papers were returned to the authors to do modifica-
tions. Then the general editors, Professor Liu Xu and Professor Ma Dequan made the final editing.

We are very appreciative of all colleagues’ kind help and advice during paper soliciting and edit-
ing period. We also give our thanks to BCCSSC deputy secretaries, Professor Huang Zhiren and Profes-
sor Chen Jian for their guidance and supervision, and to Associate Professor Yang Qingwen for his
translation and proof — reading of all English abstracts in this book. We are also looking forward to all

readers' criticism and advice in the future.

Liu Xu Ma Dequan

Institute of Crop Germplasm Resources
Chinese Academy of Agricultural Sciences
12 Zhong Guan Cun Nan Da Jie

Beijing 100081

April 2001, Beijing
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Review of Barley Production and Scientific Research
in China in the 20th Century

Huang Zhiren
( College of Agronomy , Yangzhou University, Yangzhou 225009)

Abstract The paper describes barley production and scientific research in China in the 20th
century. The highest planting area in China was 803.7 x 10°hm’ in early 1920s. It shared 23.6% of
the whole area in the world. Even in 1940s, the planting area was still in the first rank with 607.6 x
10'hm’ . Since then, it has been reducing. In 1990s the barley planting area were 200 x 10°hm’ .
Since 1980s, special barley varieties have been breeding and planting. Several scholars proposed the
west of china was the origin cetre that based on many wild closed relatives barley were discovered and
researched from their character, classification , genetic, cytological , biochemistry . Specially the number of
the varieties of the wild close relatives barley were 415 that shared 97 .4 % of the whole wild close rela-
tive barley vaiieties in the world and the original type of special two floret of spikeletes was discovered
in Inner Mongolia. On the research of the barley character genetic and breed,since 80s lots of fine -
quality varieties have been improved. At the same time the new male sterile line and the research of the

hordeum bulbosum method and the research of the cell project were advanced . Specially it was the first

H-RmEC 194 F4L 8 BB TENFRXRESERTH



in the world that got the secondary green plant from protoplast culture. At last, the author made the
prospects with barley production and breeding on the development of the beer and fodder industry.

Key words Barley; Barley production; Barley science research

REGEPF DL EAREARNANER. ZERHACHE 29 MR AR EKRER LA
S R E KR (RT3, 1982) KA KEFM TR 5 DA, B RSB N N IE%
FPERFZLR, K . ZEMTE 3 CRBERZLMN, FEMTMEE> FRONH. &
TRHABFERKE(RRHIRGHERE)MB/AXZ(FRERESIF)FAEL. KEH
BR A Tk R, AR ERR, HECARE, L RE/. KEATRASETER, R
e AEALAARER. KEXRAETWE, W WA BN RS BOLE
R AR X TN E . TR E YRR A RO B AR 4750m, A it R 2 B

1 BEXELEFHRI

AEARBEMBRHZHOED. B, B ELITHT 2000 4 6 R I 30 F LK B B8
FEXHHERERENTT. AT IHE(RREK THE)FHF BEZE, A=
MEKE" RERERFE—id, HRUARESEHHERE AEW KIKEMAILE
B X )RR, REFRSHOAEZUSHERIE ELEEHPRER _ER AEZ, &b
BEAESBAXENHE. BHRAREEARRRBUFTEIRE XL2FR,

20 HH42 %) 48 1914 ~ 1918 FE BT R, WE K F A E AN 803.7 x 10°hm’, 29 A 1t R S W
M 23.6% . 1936 EMATELGIT, 2EMHAEM 654 x 10'hm’, B 7™ 405 x 104, 47 H 24 &
St RH 13.6%F1 8.4% , 7 619 . 2kg/hm’ , it R F- =R 61.68% . B 40 FR M,
SEHEM 607.6 % 10 hm?, 277 626 x 10°, A S F S B 13.4% M 12.6% ., TEUCHIME,
REMAKELAFF-HBEHREEZA.

BEHE REOKEATEBERNES. SHBHRMEERVAE SRR KREFGR
WEMAREFEKTHRE, KEMEERRE KX BERXEERA & RHEKELN IR
FEES N, KK EARRAETERBRRE BT

50w, KEEM 387.2x 10the” , B8 345 % 10°, A A HFE BB H 7.86%
5.61% , (LK FRIFGEBEMER. 87 885kg/hm’ (1t FF 4 1246. Skg/hm' ) o 1957 4F 6] F Bl
540.5x 10°hn , SHARERN 9. 1%, X XHEEEX NESHZEYME KT RE.
60~70 M THEMANERERER, KELBE RARA AT -F _RAR=ANK
WEE, AEXLBAER. 1975~ 1977 43X 650 x 10°hm”, £ 71k 990 x 101, {BH T HH K
FEEFRBESEAN TVHRERRE .V AAEL" HBENHNXKEZRALBLAHASE
) 7.44%F15.74% , B BB 1523. 1kg/hm® , T F 715 1990 Skg/hm’ 6

80 EXTM, EEKRIEYHHLEWAE, Yot KEFRE D, KEBHTHER 333.3x
10°hm?, B 7= 700 x 10°t, 3B A RSB 6.3%F 4.12% , B 7= 2100 keg/hm’ , 5 R F 1y
¥ 7= 2130kg/hm” HiE. B2 MEBAELGHT, KEMMEERE66.7x 10°hm” LI EHF
¥ EH,33.3x10°hm® L 8B R, 16.7 x 10'hm’® ~ 20.0Khm® §) X #7084k, 10.0 x
10°hm® ~ 16.7 x 10°hm* B E PN . FERA L3, R 6.7 x 10°hm’ , KA H 1 6.7 x 10°hm’
IF, 0O EAAHH ERA T VARERE RERNEMN MEEX, S EFEW
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FAEra . SREARAE B, FRARKNOTH T, WL EHF FREAAILNE
AT . BT KEES A, SR A EA 2 M ER, &7 L0 SRR E, Bk
PR R R REE AR ERGEBIH OB ER. RETLERRE
BE O ACEE MR 3 A9 0 B 80 SRR AT 10 x 10°1 2 90 EAX AR K 150 x 10°t, 2w B 3k [ e
FAFENER., AMATYE BEARKEFRE TRESHEXR RO RAKRE, #H
KEKEHRFABFAH. B, KEETAF TR, MILHE™X,70 FR29 113.3 x
10°hm’ , B 1990 4EBE K 66.7 x 10°hm” . 90 SF4XH), 2 H K F FAEE 4 200 x 10°hm”, & tH R
SR 2.75%. WEHEBDOKEN S WRXAE /M. BRI 1995 ~ 1997 FE MGt
(BRI EH AR FESEN), ERATAA 161.9 x 10'hm’ , 87 344 x 10°t, 8™
2529kg/hm’ , S+ G HE R BBAY 2.17% .2.02% F 110.7% , 55 80 ELAR L, AR T 54 .5% ,
B 50% , B4R T 20.4% . 1997 SE YR, FhHL T B K B9 A T RE 48 (66 x 10°hm” ) , K
HITH(27.6 x 10°hm®) , B HFTL(14.9 x 10°hm® ) ,7 x 10°hm® DA E A9F ) R 8, HA Y
£ 7x 10°hm® LI F .

2 XEMRESHEHR

2.1 RERAXZRBHRLOMNHAR

BEFERENAFELEEER, —BANKZEFTHEAMPRBEX, MKk EERE
P 17000 FE M K FBY AR R (Vavilov, INDEREDEESF LHFR R L REGEHD
REZHERENETEE. BRI (Aberg, 1938)IBERE W) EF A& SBREFEFRI
HRETESEEMHAAEFRESDL. BEMARKIE THALTWMSIESRE. #ERF,$
ERZEVMEEEEAATERAHEMHER, FERILA¥EERERK 1964 FEARE
AEBFAAE, DERBEAEARAFN R ARIHE ARAREMREAES
REMEFAXE AANTBREEEENSHANMNETEKRE. X EFERELLTSHE.
M A AR RO A AL UL BRSSP T A B RTE) TR K EAR KTt — R B
HEhkEHEHLTE, MEREBN BEFEAFS T AREREERE ASETHUE
EXEMENABBRTA KEESBABRARBITAE. M_BRRBREUNRAXET
KB AR ER. BTHEEHAAREN A ABZFH ARNITERRIHAREER
Fp.z—(BRJE £ ,1975.1982) .

BEXT 1964 FENN RSB EARTFE 8 AAhEEAE, S thRM
HESZLEWR. RETNETAEAELFMESH) NEEKE(S) MIKEE(B,Re, B) FEH
HERTKENES, SERNEEREARR, M-S KEHORERXEREL, BFERFN
BARAL —HR, HERLRETREREZFEREAEZHERF O (RE X, 1975,
1986). (HELBEABHEFERRERERIBENFERAMANXETFEREZRBER
K3 A ShHB S| B (BB, 1980) 6

EEREOEEFRSSNERENET LR KEH M H. innermongolicum , HF R
AR =B/ RSN BB R T g kX B BR RN — R RERZILH
HYRE SSBEEAMURKNEH AT ABEHA HUNETEXEZERS. RKERMR
i gy b e L IR A T B A o

BACMNREHREREHRE LB ZIE S 5000 4 K% B HRL(ZF 5, 1989) 7
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VO3 5 R A A5 B Ak & R 4 3500 M BRIL S R (K, 1999), R IEHEE R A E
Wl BR A

BZ BEREERRFEELS FEMBTFARELY AFHRHEKERMN LIS L%
MEHEHRUREREAERBERLZ—.
2.2 KENSEMR

KEHTFHHA)EZ ASEHE AXWEZT, ARER EYKENSXBRROMSE. R
EiL 20 Fkxt KERIEMMFATHERMRSNE WE BH R TRKEFLENTR.
MRERBKEIIBEES HREBIMEDREREREREE 2K 1508, KPASEN
KEMAFR (K, 1987), X TREXENTE, REXRBENIMNITIOR, 888 %
BRERBE2ANEEHFEREZTHMIARBRETH. EHTHEBR. BEE B
SedE EOR EM BRMEMNEE MESRER., B FLHRERARRERE X
FHARE, B 197 FREAREZHEREZFTEH a8~ SR CIRER 428 M
97. 7% ; BRIEREFH AR 691 4, LR 1138 4E#M 60. 7%, KM REREFENES
HEAREMBIERERR. THERBEZHEXKEZOHREY LT8 BB FAE HRKE
FBAE CER FAREAEMRPEAGTERE AR FESBEAZNHATE BiP
R ZERNEFTHYETESANZRER(SHER,2000).

3 REXERHOEERAAR

REAXENHAT S BREA BRENREREMNSHYURIE. 2EE . BHAXEH
ERAAHE D, SRR UETEFHE  HYRE NS . EERBE SN T KRR
BEROEE AENAHNBZTAER, 1979 FEMMBFLERERMTESIL, 1980
FERVBBLWIL RV ER B EEAETFHHEL, 1986 FERIELRKEFTMHIAR
FEAMERXTE, AHEEFEANLHER TEABRRERE. HAKBRENT .
3.1 REFFeH

M 20 LB S0 ER R, KEAF ERNBNSRBT G, (UE 40 FRFILAE
BRI YA TRITRAEEEMETH I SHIAEMN., KEHFNBFAEER S (B
1958 E 4t 3t , P ER b FHEBRACEDI K ST E 3240 ) EFHE CBKFREK(—
AT 1500kg/hm’ A ). MMM ARG EHHRMBE MY, T HF WL WE . IRE BE
AR A AL AR K, LT A, 8 SRS LT AW, (B R E P 8BS i AL B
KITREAE,CHEMEFEEX 10 BE, XEGHORUELEEIBEMERELIRK
#,OBBRL, BAHKARNBEKMNSE, EKTF THRMEESBXLSEEDLEEN
F RALEEE. BAKER FRBEMLFEERN AENE, ERBREXGHIFE
AR B R RV IR, AN HR T Ll S B AR AL 85 ~ 90cm , 5 1 3 B 7T 0] X 4500kg/hm’ o BETE
B AELBCEOARESREE A 20%, BENIREEIELEN 0d HEASFTAK, AR
1925 52 05 FhoHE 7 BE 16 M 4R 4200m LA b A B I 80d; ML MOKR A 3 SR E /LMK, B
METTAEHABRES.

3.2 REARGBFHAE RMNBUBVRAK

SOEREPE MERVHAR STFRELHKEL, EHEEFRERKLRBFIF

% R ET TR ERBREBFM BN R DU A TS R K E & FEE
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TEEFTEFEZNER. R EREXMA NN MR NE BA% KOENFEELE,
WREANESE BMIEMIE=AR WEMNEERERE LR BELERM KEEAE,
AR RE IHMNBETIIRE KA HITHAM=A® HLAl® &%, LEHRA
BOEAE, BENAAKR AR, cEMNFRAES,

HFEMBREFMMOEME KFFT-XAHHFAE BT RAMBTRT R —H
MmRTF 0 FREMAREET LRIEEM. HEHRT B XMAMITHRE 757 8K 12,
NHBRAKFENO-5TLF . UH IS . BFI4E, LENEE B .PPE 15, 0K. ).
FREOEFTHAEEST BEA 28 HHKs0. Ml 1 SEHF,

3.3 RXAKRSAHSHRAMAFE. ETFEHEHNR KM B

X—aHI0 70 FRB 0 ERFH. HTHRREAMBENTENREEIARORE, £
FRAZEFBALE, EHEAME. RP 99 FEMNBEAEERELFHEE SN
1980 ER W HEBLH L RBBEE LRI BREETHIEL  AANESD T RKELFHER
WREESEMTIE. X—0 NS
3.3.1 HEMAXTHHNYE T4 F ESEEFTHLCHOAXERIE, 4TS
—HERH ARBEKNERE 14,5 2- B HEXE PE4S . ELS EHES EBUS
UREHEREERR =,

3.3.2 SlRFA SIHARMREXFEETREEKREM, 1966 FHITFHNER IS
(BEXF %32, BESM), i FRHERABZHBENMR, KR/ E L LRE HEK
TR, AEM . FHED) EEE, LAAEST NLEXRBEEZRYTMME. 1977 F
KTFSEEEMETMAEOx 10 2B RKEHHMAHERZ R ANEFTHFG
BABEAFEEE, BEGiF. EEITF THT 1949 ~ 1987 FEF MM 19 M KELHFHFF,10 15
MEEFERBR3IE,552.6%:ES M HRBAER 2 MTERAISHME, & 40%. B
FEBRIESMEHRME. HHMRERFERKERMHBEER K REOKE LK
MESMETETERER. i, FEAUHFE 1964 F R EIH B SRBREETTFF
(Hedist) , B FEFF HUME B2 B 7,70 405 W14 MOl E BUX 33.3 x 10°hm's

3.3.3 RAEH SR ERERMR, WK 12, 8 1969 FH#ET, 1974 Fi5F]10.01 x
10°hm’ AREARBTRESHBOAE HLEAAWR R XAFTEA RTHERISHESR.

3.4 MRAFHE

' % F K 3 ALK FRRS /N8 F K T £ B 45 00, (] Bef A 8 06 Tk & R X K & 9
TR O 1986 ERAEFTHERTHERFINERERMERXTE, AT ERLMERE
oA LERMRE.F B PEBZESHEFAERRA AR RR=KX . 214
CERTNE”, SR ETR—H S, MR R KR WK R, EBRPERT,
MHHFE 12 FEF 28 K2, EHMHEE 1B WBANEERY WILHTX B
BEAE, NENNEL S, %, XEARERE—-RESEE 102454 WHARBZEE
S 1B B 5K 809 ZE A , XA 3 AR MR T E K X 3R B, AT 4B 3 B K 2 b ) K F
ERI—-THHNRE. .

Fat, R FEEXNMER AEH BRI NEEL B BERBEH PERLH
% B M ) 5 W U T 90 AL A1 B 3 — itk B Bk R R K 3 AN R SR R BT AL
B MESAMEETLNA.
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3.5 ERAMRMHTHEY

SHM—PEROKEETHEE, ESHBHNE AR EREDERM. Bl TxaHE
K—MORE T8, RN T8 LSRRI E R RS, B M ms 5 RE e,
A R 0 TR, B0 B R 0 Y, B MR 1 R TR B4 B 80 4R 4K
1A B 20 % 42 7 B) 90 4E AR A0 68 % , 3% — B # il F k 3 B R RIAE 7 BB AR B4R R e
FERMMOEE BREH - BREROER L AEETRAER SRAMNREME T kE
LAMAHMOET. NEATHHRK6S W49 8- FH28 BHE2S H®?
BESHKE, BALFEXERE, TADRENENFRSRE 3%, W E 18,355
%1 2%, GARINEH — BRI, EREMHNFACHEAS LMD EME.

4 XEMREBEESENAENFAR

4.1 KEURBEHTR

AEERBEMENHRESHRARNELKS. EATFRX AN EHESH
8] fhEETRKET AR, SRR NEHEF MR R E GRS U R R
HHESEHETE - ERBEN HROMIB/EDR. EMRET 1936 FRRESEX
#PMAE, RRAWIT RV KEZMEWMEHE BT 19497 FHERTIHEL MR
HEE EYHURMER BROREREHRER. WE. OIIREKEREXIHBEI K
FHEFREAREL EHAZEFEREENEEEFRHFER, I—XNEEBHEHE
H MR TREERSHEY BUSEHEROENXERRETHAFHMA, EEHKE
HEETHENEFSEN cBEH  HEZEENREFES. B 99 F2ERERHE
BEoiP)E  EWE BEAZSHREMIGRF AR, X AEFE SRR ESER
FRTHAMA., TERENERTES4TUNTEEDESRKRELYLZRST 1985 ~ 2000
ERFHARERTRESEHEGHRBEBOTEREXE I ~SEFBRAR,
4.2 KERBRBHTR

KEBERENEAMMAFETF 40 FR. REEERPREREFIEHEA
HHEARESREAFAXATRBEATSEREARFELELRIBTR. LB =B NS
AR E WP EESEAT BT RFEER N EEROAT AR (BB £,1986).
R K AERESTERESRBEAERXFBERAEEAT R, HEAEEAIY
B HRSRIEER,. DN AERERUBIMBEETEREREELAE R, ATHRS
EETS , WI AR ENL" R EEMEFAE., B, EEMERKELAS . WK
WARFBEIBRABENHART . FHEF ARNEFRE. EXTEYHIEFRNAREELRT,
A B =RE R AERTRKAAEM™,
4.3 MEAEZZEAFHBMIETR
4.3.1 BREAEFZ FAREREFSHRBAERZ,BBAEERE ME R A K, NTTHE
BRFLHEMRAKETHEENFHERLE. REENEEHAH. IHRREB¥RARELK
EHEM R B R EANEETEET REATR(PH4S,1988) . #ILR M K¥3 845
R (R RS R OB 9T R0, 7R3 AE PR B A0 e S5 AT 4R i AR R (I R L 1991)
4.3.2 XEHAMIBHE AR IEEFHEAREFPE-ITHFHNOE. RESETKE
BRHARERY S EEAERE, B AR L ERES - HELERENREHEMK. 1
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