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Abstract: Variations in environmental conditions across different barley-producing regions and the
selection targets for barley breeding have led to divergence of the brewing quality in different varieties. In this
study, we conducted a comprehensive analysis of the brewing quality, including grain and malt quality traits,
for 44 barley varieties that were bred from North America, Europe, and Australia, along with commonly grown
barley varieties in China. This research has found that, the major varieties in various domestic regions have their
malt quality comparable to foreign varieties differentially. For instance, the variety Longpimai 14 and Longpimai

18 from Northeast China are comparable to the imported European malting varieties. The Supi series from South
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region and the Ganpi series from Northwest China are comparable to the imported Australian malting varieties.
The variety Zhongpimai 1 and Mengpi 3 from North China are comparable to the imported North American
varieties. Compared with Chinese malting barley, the foreign varieties are mainly with lower content of B-glucan
and higher of the extract. Moreover, the imported malting barley that grown in China showed their quality
characters different from those grown in the original areas, as the malt diastatic power, kolbach index and
B-glucan content can be affected significantly by the environment. However, most varieties from North American
showed better adaptability to the growing conditions in China, without significant change on the malt quality
characters in comparing with those grown at their original regions. The malt quality characters, including
diastatic power and extract yield, are significantly correlated with the contents of protein, starch, and
amylopectin in the grain. Given the measurement of grain quality characters are easier to handle, the grain
protein, starch, and amylopectin contents can serve as initial targets for malting barley breeding. This study
provided reference of malting barley varieties and guidance for the future selections of malting barley breeding in

different domestic regions. It has significant meaning in improving the breeding efficiency and production of

domestic malting barley.

Key words: quality identification; malt quality; grain quality ; malting barley
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Table 1 Information of 44 brewing barley cultivars
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Table 2 Analysis of malt quality characteristics of imported barley

)1l i WEE(EBC)  BHR(%)  HHbI(WK) o2 (mg/100g)  B-HIZHMH(mg/L)  FE(EH(%)
Origin Cultivars Glassiness Extract Diastatic power o-Amino nitrogen B-Glucan Kolbach index
Je Copeland 1.48+0.52 80.33+0.58  373.22+21.11 176.00+21.46 83.75+22.81 42.1842.14
North American oy aife 149053 8047+0.50  370.13+22.73 178.25412.86 79.50421.81  42.60+2.07
bR Buloke 1.71£0.80 81.03+1.00 321.51426.43 169.00+20.18 91.00+40.81 40.45+2.85
Australian La Trobe 1.74+1.08 81.13+1.03  319.27+33.09 162.50+8.66 66.75+12.81 40.90+2.15
el Planet 3.43£2.00 80.13+1.03  291.07+35.19 163.50+19.07 102.75+36.81 43.90+1.31
European FARO 3.7041.54 80.20£0.56  298.26+30.85 166.75+11.35 129.50+55.81 43.73+1.26

EBC S0 F T4 A MG 2 €2 P ) b e B, FH T BE 3P4 EBC e B RSP 5y L R0 MG (e 8 55 MR A 8 o ) A 22 2 P e o
TERYIIBAIRE ST , RI4E 100 g JC/K A2 257 30 min INREXG ATATEVERI AL 1 g 22RO, IX—FRIERICE SCH— MR (WO LT $4L

EBC is an international standard unit used to describe the color of beer, and it is also used to evaluate turbidity, the higher the EBC turbidity value,
the higher the turbidity of the beer; Diastatic power, measures the ability of amylase enzymes in the malt to break down starch, which is the
efficiency of converting soluble starch into 1 g of maltose per 100 grams of anhydrous malt within 30 min, this standard is defined as one WK unit

of diastatic power
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The differences in malt quality characteristics of malting barley in Chinese growing regions



1875

[ HE o3 #

=]
[218)

el AL SN A it P R

R

TRE

114

0T'0FVOY  LSOFLTIE  LEOFIOOI 9L'0FCTE  L6'0F889F IV OFIVTL  ITIFIVYPE  S9STFOIIOS  €S9FPPTOL  LOLFCTTIE TIOFEIVL  90°9FI89 & FEYF

ST0FE8E 8L IFOY'SE 0V 0F96°CI 9T'0F61'y  TTOFSY'8Y  900FLY'El  98°0FEY'SE  S9SFOSSIT €6'€FI8VY0OT 10°9F6E°€9Y CSOFLIVL  TOIFES'T E 1 g

LTOFLEY  LEOF8TSE  6TOFILTI WWOFLY'E  8LOF66'LY  9TOFY8TI  STIFPS'SE S9'8FRY'S6T  CL'QFCL SOl €S EFEY'R9E  TTIFY'SL  TYIFVL'I E Tl

STOFISY  TEOFIV'SE  PSOFPTTI €COF89'C  TOOFOLLY  0C0FI0VI  OCIFV8VE  SOLIFO9'19C €TIFIOT8L €1'8FS8T8Y TR OFOI VL 19°1F¢S'1 £ 0T g

YT 0F88'€ L19°0FPL9E  6S°0FC8 11 CEOFIOY  L9°0FIS8y  OCOFECTT  TROFIECTE  SOSFELBIE COTFLLLYI 60°61F6E18C TI'TFE09L  LO'TFF8'] & 6

90'0F96'C  YOOFLY'PE  ILOFOEII I1°0FCS’€  PYOIFLL'SY  LEOFIOPI 69 1FCTOE  S9ECIFSI08T E€I'IFSTY8I TOTIFIL'60S CTEIFEYIL  THIFVEL E € HIE

CI'0FCoy  THOFOI'LE  €10FLOYI YCOF68'€  LTIFITIS  OSOFYLIL 66 1FP9°LE  SOTIFOIBLY TE€PIFLEICI  OLOFPEEEE  CHOFIL'OL IL9FPY' L 0€0 FEX N H

0TOF8LY  9S°0F6£8E OV 0OFSICl TTOF88'E OV IFPSIS  TSOFESTI  $60FECTE SIITIFITYS TEOIFSICOI €L'8IF6Y'00€ TIOFEY'6L  899FITL 010 ZEX N H

LTOF6I'Y  90°0FI°SE 81°0F6£01 YUOFPO'E  8TOFOV'SY  CLOFPSTL  LOEFLEEY  SOOFLOOCY  €8'TFSOCLL  61'6F91°'ICE TS 0FL6'08 LEVFILS & 81 A

SI'0OFS6'y  €L1F8I'CE  ¥TO0FEC Ol 8TOFCI'Y  OTTFISHY  TO0F66'IT  €TOFSOYE  SOOTFOI'OLY  €O'LFOIBEL LETIFIVIOE TETHYLL  S8EFO6IS Y1 ZEdnA

EUOFIOY  PO'OFSEIE  TLOFICTL LU0FCOY  68°0FILTY  CTOFIVIL  9I'VFILIS SO'LF8OLIY  CIVFLTEST TECLIFCETLT TLIFVS8L  vSEFLOY E 11 Zdn

TTOF6L'E 86'0FPL'EE  OL0FF90I STOFCTY I8 1F8EYY  €COFPP'El  SSIFBE6E  S9OOIFERVSE  €TTFEE YOI 96'01F96°CIE  TCIFIIBL 96'CFILY L A

OI'0FEET  TS'0FI8'6T  TBOFSOLI 90°0FL9Y  OI'IFLYTS  vPOFLETL  €ST1F99'6€  SOVIFYT6EE CEECIFCP Ol 09°01FS8'L8E  TTTFOOLL  LO'IFF80 E CE

SO'0FCL] COF8L'6T  9S°0F68°El YCOFO0Oy  06°0FLSCS  S90FO8'Cl  $SOFPS0E  SOTIFOICIS 0CCIFFE 9Tl 80 EIFOV €6T CEOFBSLL  TOIFPI'I A

60°0FS8'1 SYOFr6'0€  €C0FI9VI SI'0FO8'C  9€°0FER'SS  SIOFOCOl  €8'IFC86C  S96FSOLSYy TECIIFCIIEl OTSIFPY €CE TS OFI8IL eV EFIET - S il

IT0F6EE  LSOFCOCE  9€0F6611 9L'0FLOY  TO'OFLE'SS 9V 0FOV'Ol LS EFITCY SOPFOL EYE  CO9FLI'TO6T  8Y'8F88'0VY THOFYI'9L  0€CTF60'1 b g

ITO0FEL'T  €O'IF00°1E  9S°0FLET ITOFL8'E  6SIFOI'SS  SI'OFOO'IT  ISTFIOLT  S9'8FIBELE  €6'9FCEBCI LETIFIL00E TS OFCESL  6THFTS & € Hi e

YCOFIL'E  YTOFPIIE  €9°0F€6°6 €COFOEY 09 TFELTS  TIOFLLTL  LUTFO96T  SOVSFLS6LI 9T SIFEY'SOI LETIFOY'S8E TSOFESLL  PSEFLEY & L H

81°0F90°¢ E€STIFLS6T €V OFSTSI 61°0F0¢°€ L6TFLOYS  9S0FLETL  €8'0FFI'IE  06°01FEB09€ 6TIFLOOST €I'8FLO'0SY CTICTFIOBL  68°CF8Y'I E 9 H

II°0F68'C  8TOFISOE  LSOFPLCI 8I'0FE8'E  BETFLSES  O0SOFLLTL  SYOFCLEE [9°6FLO99Y 8TTIFSOBYI  THLFSE'80S  CTELOFII'SL LO'IFVIC S

LTOFOL'T  69'1FP1°0E  TO0FOLTI 9TO0FLYY  STOFETES  BIOFLI'TL  SOIFEETE  60°SIFOYTIT [E€VIFOOIST STOIFETETy STIFISLL  9SIFION & v H eurg)

0L'0F9C 00 IFILIE 9L OFPPSI 61°0FL8'E  00°CFLSPS  8EOFO9CL  II'IFVISY 169797661  €O'CFEVY'OTT YTVFEIVCS  CO'IFCEBL I IFee’l & T ZEHich [ ch

JUQIUOO JUSIU00 JUOJU00 JUOIU0D JUOIUOD JUQIU0O <opur S uoSontu 1omod

ueonn-g  unoddojAwry  9sojAwry 10q1 yoIes ur01d rao3] (1/8u) ouruy -0 onejselq joenxXy SSQUISSB[D)

(L) HY (%)Y (%) HY (%) (%) (%) (% )3 kg (8001/3ur) Im) (%)s=HEE (O89d) FH ik sIeAn[n) wsuQ

MeEl-d  GadEY WAEE  WOEH WEWAMY WOMHE HAE0 izl e ool
Ayirenb urein Arenb jreN
(T M 2

saeAnnd A3[aeq H [[€ 10} Jjewl pue sureas A3faeq Jo syreay Ayend) € dqeL
VKB W W T ZE Y GG vy €%



25 %

S

B B

Mo

1876

PIOFCO'E  0TOFP6'LE  ILOF8TTI  61°0F96°€  09°0FCT0S  CTI'OFVELL  PL'OFO0'IY  SOTTFINESY €' SFPO'8EL OTSIFLEE6T CTSOFPOT8  E1VFIEY wueld
90°0FI8T  PTOFSH0E  8COFI6'LT  OT'0FL6'E  0SOFOY'TS  BTOFOS'El 9L’ EFEITY  SOCIFER6SE  ELLFO6°C0T €LBIFITILY €V TF68°LL  TTIFLOT 1910 sueN
ST'0F09Y  ¥0'0F6TTE  0SOFIC6 €0°0FOSY 6T TIFOV'IS  TI'OFOCST  ITIFIV'EE  S90TFO98ST  €9'LFOV'TLT $IVIFSS 00y THIFEI'LL  SLTFHO'T BUL]
CO'0FI9°E  90°0F8Y0€  LOOFLLTI  ¥O'OFEY'Y  OCTOFOI'CS  LOOFOO'ET  SS'TIFCI'8T  SOTLFOIVEL ETIFHEG6CI 96'01FITSTE T8 IFHE YL ILEFLYY UBIABION
PO'OF8ET  6TOFCLOE  TI'0F88El  90°0FL6'E  6S0F00VS  €TOFLSTL  ISOFPY'SE  SOTIFOISIS  E€8VFITOLI VIVIFEC IvY TOOFLTBL €V EFIOY o[RS ueadomng
vO'OFOI'E  80°0FSOLE  OCOFSETI  YTOFLYF  0TOFO8TS  600FOS'El  66'IFLELE  SOTIFEOPLT EIPFLIEP]  LLLFIEFO0S T6'OF0SL  €T1F€80  ostwoid udpjon A
0€0FLSY  LOOFLTLT  8T'0FICLT  90°0FLSY  OT'0FLOTS  TTOFOI'ET  SL'OF8EE  SOTIFISOIT €STFCEVOT 0S0TFOTYIS TOOFEY'SL  vI'TFE60 {sTetwpury
€0°0FOI'E  LTOFCO0E  ITOFC8ET  $0'0FEOY  OTOFOI'TS  SOOFERST LOTFRSLE  SOSFEF'88T  €5°SF99°00T LETIFICOPS TSOFIOVL LY TFCIT adoog
20°0FS9°T €0°0F61°0¢ 11°0F€9°¢l 80°0FE6'E 61°0FLO'SS  OL'0FECIT  T6°0FEY'CE SO CIFOI OIS PEOIFIBOEL LIOLIFIYIIE TE0F60'8L 8SVFI6S oupuen
€0°0F96'T  YO'OFEI'8T  TYO'0F8T9I  OI'0FOI'S  LP'OFOTOS  CTI'OFOO'ST  9TOFITTE SO STFOI'6LY  €6'SFOTHOI 90 IFOI'TOS TS IFISTL  I8IFEY] Suims werensny
LTOFP6'C  €C0FI90€  9S0FSITI  TI0FOSY  9Y'0F0TTS  BOOFETEl  TEIFLTSE  SOPIFLO99Y  €O'6FSE061 6V PIFIC8IS TOOFBSSL  €TTFLS'T sseq A Bk
SO'OFST'T  0TOFSY0E  LEOFHSEI ETOFLL'E  9SOFLL'ES  OTOFLSTI  LUTFCETY  SOVIFIOVICT €O6TFIL'S6T  OLOFCTT8Y TCTFO88L  88'0FH9'0 uo)SuLLey
90'0F8L'C PP OFEETE  SO'0FE6'6 Y1I0FOEY CUIF0TES  BI'0FO8'IT  BSOFYO'IY  SOCIFOTTIL  €TLFPY 681 CTOTIFO888Y TIOFIT 6L ¥0'1F99°0 S[EpMIN
LOOF6L'T  LTOFPI'IE OV OFYETL  YIOFLEE  OI'IFLLYS  9TOFELTI  TSTFEI'TY  SOOIF6ELIT  €ITFLOOIT E€L8IFIVYSS CTITFEL'6L  I80FLLO e
CI'0FI0E  $0°0F89°0€  THOFIL'6 LOOFEY'E  09°0FLTYS  LTOFOLTI  80°0FCTSE  SOCIFIOTIT EUTFPIRIT SCQIFLILES TTIFEC8L  €6'0FIS0 a3nsaIg
CI'oFCTe 60°0FISTE  €80FIOTI SO0FOT'Y  SYOFLL'ES  6E€0FEOTI  TETFLS6E  SOTIFELBEE €9'8FSS681 89'CTFST8YS TIOFHO'6L  880FE90 BN
CI'0F60'C  0T0F80°6C  9€0FLY' 8T ST'OFLL'E  LI'TFO9'ES  LSOFLETI  8OVFSS'SY  SOVIFISTYT TETIFILTET 86'TTFYETIS THIFIL'LL  €CTIFCEL Koegey
90'0FE0'E  SEO0F86'6T  SO0FOOVI  YI'OFLO'E  890F0I'SS  THOFLSIT  CTETFISTY  SOOIFYEBYI  €CHPFCTE8T  T0°9F9I91y  TR0F68'8L  LLOFOLO puejodo) :woﬁw.““
8I'0F6ET  90'TF6S8T  90°0F8691 IT0FE0Y  06'TFLEIS  OT'OFEL'El  60°TFIOLE  SO6IFYYTOI TCTIFEF €61 9E€9F690LY TETIFI69L  08'0FH80 peruod EYls
80'0FrL'E  LOOFI6SE  8SOFCS'TI €TOFOCY  TSIFEL'LY  THOFLSTL  96'TFYS9€  S9O0TFEYIC COLFST'I8T TCTIFITTTE CTITFEESL  BETFELT E 9T F
01'0FSCY OV 0FEIvE  CTEOFICTTI 9E0FLE Y 09°0FrE 9y LEOFSI'El  08°0F9CIE  S9BIFSI'86Y  €I'9FEHPOLT  LO'LFPO'OEY TS IFOI'EL oV IFr11 £ TT R eury)
IT0F60Y  TEIFSH'9€  1T0F80TI  9TOF6CE  OI'IFES8Y  LTOFSO'TT 6V IFCTEE  SOLIFEOSPY  €T8FCIIST €OBIFSECILT TS IFPL'SL  66'9FCEL = LFES [ o
JUBIU0D JU)U0D JUU0d JUSIU0D JUSIU0D JUSIU0D xopur S uoSoniu Jomod
ueonin-g  unoadojwry  asojAwry 10q13 oIe)s urojoIg orqoy (18w) ourury-o onejser(q Joenxyg SSOUISSE[D)
(%)ES (%) E% (b)EHY (%) (%) Aw&v (% ) E kg (8001/3wr) (M) (%)skHE (Ogd) Fipk SIBAIND wsuQ
M- QAT WAEE BEE%EH YUY HRWLE ey a2 it [
Ayienb urein Kyrenb jieN
MLk LR

(%) e



11 H4 PRBESEAE [ P9 AN R R IR T Ee A AT 1877
23 ERIIMNEREERMNBAREZNET MR 9.31%~17.36% F127.27%~35.91% , WL 4F 4k & 453 A

EAEA i

] A R A9 75 A LT R 2 5 0 0 ML R A 7
ZEn AR LG, FEEERIN - M AR AL ) T
1 1R R - B SR R (A R, b B SR
SRR A2 PR R f R o PR A It S5
KRR T A o- 2 3L A0 o v TG Sk 11 g
KA, oAz 25 5 R 2 PR s /N . [
AL 4D R PR R 2 5 R 0 1 W K 3 A b
FEIR 5 HE b B0 R R AR AL ) RN R
T o T PN e P TR AR R 22 5 R 2 11 g g
RAZ R G SRR B SR & 2 B R T s, AL
JIHEIN B R (R 2, 3).
2.4 ERIMNEEKZIFRRRERS T

X 22 2 i SR 0 1) A S (I 1) R R 52 1
FERL T3 HT & B (3 3) , FERE T gL R 22 A )
FEORLEE 1100 o A Ll S BE IR, 40 A YE 1B
10.30%~13.90% , 5\ V€ ¥ & 5t 43 i 3 [l 4y 46.88%~
55.87% , FLAE TE M RIS BEVE R & 40 AT Y L 43 31
9.93%~14.66% F129.18%~38.39% , LT 4k & 1 /3 A
10 [BI 7E 3.22%~4.43% Z 18], FfRL B- 71 SR M 7 &0
1.72%~4.78% . ZSFFITH U K 22 b b i A s 28 11
JE G i AT VT N 11.34%~12.54% | B JEH & 143
VLR 44.51%~50.22% | B4 SE M 5 53 A7 Y 1]
H 11.34%~12.54% . =2 5% V€ ¥y O & 4 A1 0 B R
33.18%~37.94% M £F 4k % & 43 4ii 15l Ry 3.94%~
4.12% ,FF R0 B -5 R BE % & 5 A0 v L R 3.62%~
4.95% . FEFFII R U R ot Rk ks 2 11 5T 35 1 o9
AEVE N 12.17%~15.83% , BIER & & AL Fl N

e 30 e Y\ A EL N
44.38%~54.97% , H. 5% VE ¥y FH SC5EVE R O 1 53 1 h
i
% e
%-' % g § g;\ b
4% 4 % TEEE R
o %, % 7 & & o
%’% %, % " = éﬁ( B
n, ' %S& %
& &,
2
s‘ / " @
. %‘@«"
Hindingyy, . “‘ o™
Scope 15-;:;1 _ ji\‘ﬁ’—;;:m%
Garidner 11.33 BERSE (%) - TS
Stirling ;513 Protein content - T35
Bass 13 .. Hﬁf?fom
~ LS
' Ly sy,
& ' s iy
¥ Iy, &
2 Yy
e "' “‘ 9}%‘% %
& & o % % S
¥ 5 or %
€ ¥, AN
g 5 A
FEiE BN o
§ G & ¢

B 3.309%~5.10% , ¥§-hr B- 1) R MH 7 & 43 A7 Y 1]
1 1.96%~4.57% , SFETV H I K F2 b R85
A T R 11.57%~13.80%, i T B 5 1 15 )
51.87%~55.10% , T 5% V€ #3124 U8 B 2 1t 40 3 ok
9.93%~18.47% #1 28.59%~32.33% , HL £ 4k & & K
3.37%~4.67% , BT HAMZERE I ZSHE i FIAFRL B-
I RME O RIS, A AR 1.8190~3.22%

X AN [] 7 DX RS R 22 A it o b3 43 BT 2R
] N R AN AR PR S4B T e S AESE RO
FEYN 5 [E 5 R34 T i 25 22 5 5 [ P 3 It ol
TER & AR ARG, S AL SEFNRR YN 5 | 2 i 22 55
= HA IR RS B R HAKEZ R DL S
72 ROV STER & i LSS [P 22 o B 3
FHEFAE S R AR S5 AU 8T [ Sl A 2 (R A d 2 2
St FEAUSE AR YN 5 | o S Rh s X DB B
TER B R A A T A RS A TR B
FERIAG ; (= N B LS PR AR SCREE R 15 e e 1
8 TSR 5 | U SR 5 6585 2R SRR kR
B-HTZRME o i AIK, SO R AR 5 [ 128 S, i
DT A AT B SR o B A Ry, S5 3E |
AN E (3R 3, K12, B13)
25 REWNNESZZFRENHEXES T

FERL BT R 27 2 S MR 8 A S 43 B 8
(K 4), EA a5 fla- 23R S 2 B
IEAH G, 513 H 2R A B 3 A O s BTk
5 R B E ARG, 5L ) 2 B U
K MLEF Y 1 5 i A B I 25 A G RS UE
B & it 5 o Z IR A T (Y R 2 TR ARG 5L

HEVERY O i IR T AR P TEAHOC T B SR

o .
= HE
%, 2 g :*rf 2 China
% % e e
%, % ot £ o
2, ‘%e’ % %?( m)% America
oy @‘& %
g, «° i
‘g{b‘% Australia
®
. 7 o
Hmd,,, - / j@%%q 5 Europe
Se 207 3145
ope [ P
i ‘ 175
Garidner | 55,07 BRRER (%) | momea2d] ST
Stirling 5?)‘22 Steiich coiitetit — b EJEE
Bass 52 \~ #&*fom
/ ~ \ by
& S,
@ © %, B
W P @/
5 Jy, P%
& o "3‘}; 2,
¥ & LA
& ¥ s 1 ﬁ* W
§ T s E3 = 5 *
“EE R
§ & ®

(F2)



1878 B o w2 25 %

" ® . >
) X P p % ® o
%Y EFEfe Lat FEge,
%430 FEEfe, 4410  FEEFel
G 9)), N L, N
Y, B, @ w PRy CF Y, %, *F
e g 0y o % o
i “Q S o L \“ 90 e
% o
- L H ’ =
Mgy, B ey e
Scope 44-57 % iﬁ“ﬁi\d% Scope 1:::2 = jz\‘ﬁ‘—i‘“%
.03 ; -
Garidner 3.9 HLFAES R (%) B R Gk g FIHERR SR (%) [
strling 5.1 Fiber content I Tz 184 Stirling \6235 Amylose content 1039 s 8%
A
s B8 :s Hikge, — ws O I. itk
-
& ﬁb‘ 03, ’ # %2'5%55030
) @ My P, & s
Q}Qo ‘ 'f ”-59 -4 ' lﬁgg
o %, & % 8 %
o Ry Gl R/ 07 o
& ’ % %, g & © ‘ %, 0y
< ¢ E s Y, =& %, %
LN TS o R
ey 2% % T 2% %
g &3 ERE T g £z 2%
VES RN S I
S o & g © e
® N
Y1 ¥ir. %1 fige
«l@é./‘;%‘g ﬂ-hggé\%% . 4,%5%%& *mh;ﬁ%‘@’?’%
o e § % % o & &
%, &% % #;@&” & %% , _ Q,ﬁ & @P%
%, & "o " z R ]
) \ / & . g
N * Nt
¥ £ #
‘ %/ % P B B e 5
Hinding /I ‘ PR s 45 \}; o
S g o e e 4 s
Garidner | 30.49 TR SR (%) 03185 gpwgl7s  Garidner s BRI (%) o IS
Siiliie 282‘3 Amylopectin content o 3sn P T Stirling 192 B-Glucan content 4o TehE1g s
0. ‘ r
Bass - ‘ yﬁiﬁom B 19 : tmzj(%om
\ I ey
/ i 4 36 g, 0
3. &3 B
& g, “ & Q Fing,
6‘«# ¢ 2 P& Q&‘&\ N s\ * é‘g@ &
W %, & > Q 35, 0.
& e "31"@ %% A VE S \ 3 e %, =
& ¥, g & ¢ s L @ e
& 4% % € &5 LA
¢ ¥ s % % & F % & W Ve
§ 5z N $fE R
A NI & 8 B %
S 8 G ® g © a8

B2 44 MIREKERIBAFRIRR ST

Fig.2 Grain quality characteristics of 44 different malting barley cultivars
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Fig.3 Significance analysis of differences in grain quality characteristics among the 4 different areas
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Fig.4 Correlation analysis between malt and grain quality traits
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