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RGN AP e W e =

FH % 2 Al BE A R A 3N, Je A2 7 e At
B I T, T () AR E = T AR T,
Ty, b3 Ty (7 AR 0 5 e AR B T, 403 Ts 17
SR, N 437 vh?s KPR T, 17 R AR, A 3.12
t/hm?, B AR T At 4 b3 A3 TS (1)) i
T AREE T3 1o Ty 2B TS AT, (7= 22 AR B
TFERE S HEE SRR 3N, 022 A SRR R o
BN B PRGN R A AP T A A RCHEES AR i
E R TR PE T Ty Ty, A0 BE T, B SRR B 2 =

FAEFET,; ABEE T F1 T, 97 S ES 3N 627.33
J3.586.67 T~ thm?, SB35 5 T 5 MUK Al 40 P T,
() 462.67 A~ /hm?, AEFE Ts F T, 0] 1 22 S A Hgp
THFEE S AR T, T, (A OS5I R 486.00 T7
508.67 Ji A~ /hm?, fm FACEE T, (H 22 5 R Hgp i
B BEERER R ARG, B SRS TR
P ARFE TS BRI, M 6.65 em AR T, (HREK:
K, M 7.58 em, SAMEE T, [A] 425 SR H G i
S SRR T5 T, Ty 22 5 24831438 L (P< 0.05),
AP TS T, Ts (B 22 G o WA 16 i
BN, T T 2 R . Ab3 T, AT o et e
K, 36.07 g5 AP Ts /Iy, 34.03 g /I T, BT
R AR T, Ts 22 5 Bgtit 7 L (P<0.05),
AEFR T Ty T3 T, A 22 5 TG 250 L

1 FRBEHELETTEZFERMRERAESN FE

" F{H
AR S —— ” — — —
AR (£35S (52 Tk TR e
R 9.26" 5.85° 0.71 3.93° 16.13"

R o IR E A GITFE (P <0.05) EEFITHE (P <0.01), #£3.F£5F%6[FH,

®2 AREEBEHELETTEFERMBERER

ALBR FHEEL /(TTAS Thm?) K fem BRRURIER / R Thiff /g FEdE /(t/hm?)
T, 462.67 Cb 7.26 ab 25.65a 36.07 a 3.12Cd
T, 508.67 BCh 758a 2693 a 35.41 ab 3.61 BCe
T, 486.00 BCh 7.00 be 2770 a 35.32 ab 3.94 ABbe
T, 586.67 ABa 6.81 be 27.88a 3435b 421 Aab
Ts 627.33 Aa 6.65 c 28.09 a 34.03 b 437 Aa

T : FISVE R A RING 71 KRG PR R 22 A G2 B L (P < 0.05) (REZHH#REL(P<0.01) . K4 [,

23 R ERXTICARERLE IR BT

FH 2% 3 AT, 6 Fh o X 0 22 FR G £ £ 2 AL
TEM B A a2 L (P < 0.05) 4 B- i
B MEAMLGEER E SRS g
=X (P<0.01),

FH 2 4 T BEA R 3 0 e B AF 4 o i
LSRR A SIS S A 4 5 R I oAb
HTs>T,>T:>T,>T, Qb ¥ Ts qugé':g%gﬁ/ﬁ\i]%
151, N 26.39% ; A0FE T, FAIK, N 22.49% 5 4031 Ts Sk
FET,.T, MM ZESAH G 2#E X (P<0.05), 54bH
T T; ZR TG E Lo B REF 3, 4i4:
% E O SRR IR SRS 3G AR AR i 35
AEPR T, 4iAE R E i e TARI T, T, AP T

W = TAEE Ty ACFR T, 4iE R E SiEfs, N
430 mg/kg; b3 T, S HAK, N 2.40 mg/kg; ZbFH Ty,
T, SAEFE T, T, B2 7 A Gt L (P < 0.05) , b7
Ts Al Ty [8] LA K AR BR TS T, A1 T, 8] 22 3 G2
B, B- R RS A (BRI T, 41 BEHE
T it B I BRI . #2540 P B — SR 7 i R
AL EE Ts<Ty<T3<T,< Ty, *EEE@%%@UM&IE
Ts<Ty< Ty < To< T AR T, 1 B - IR K-S M B
FE T T, TS, AP, B9 B - WRB SR
R AR PE Ty AbFE T, KL (1 R B T AL
PETy Ty Tso ALPET, 1 B — HERBHAHLEE 155 44
R 4.11%H 126.21 g/ke, S5 AEFE T5. T, T
12 S G0 2FE (P < 0.05) , 5 AL FE T, i) 22

- 23 -



K G HR 20224F B398 524
SHTGEIT2E R G TS 1 B - AR AL B & m R, N 58.05% , S AIE T T, 22 % A i3t

SEWEAL, 4358 3.78%F1 109.19 g/keg, 5 T, Ts
2SI ge i . BERR R, S
¥y & RN G T T B A B TS 1 ETE

PR (P<0.05), S4H T, T, 225G 28
X ) ﬁzﬁﬂii TS\T4\T2\T1 I‘m%ﬁ%%i‘[‘%%lo

®3 FRBEHELETEEFRAFTESN FE

AR SRR rin
et 4k B - R HLE YrEF E STER
e 439" 7.25™ 745" 8.40" 3.90°
x4 FABMHELETENFNEFTAS
AL FEELF 4T ht 1% B- RS /e MEASE (gke) HERESHE (ngky)  BIEHEE /%
T, 2249 ¢ 4.11 aA 126.21 aA 2.60 cdBC 53.28 ab
T, 23.40 be 4.08 abAB 119.66 abAB 2.40 dC 53.66 ab
T, 25.00 abe 3.92 heABC 113.50 beB 3.30 beABC 58.05 a
T, 26.02 ab 3.84 cBC 113.69 beB 430 aA 4791b
T; 2639 a 3.78 cC 109.19 cB 3.70 abAB 46.82 b

24  FEFESICE MR TR SRS SR A
e

HER 5 AR, PR AR R R N
SR A AR IR A DG B TR S i
R DG R A AR R Ak
B TR E . R SRR A OC R E R
0.97.0.92.-0.85.0.93.-0.98.0.98, H¥J HA & ¥ 5
TER (P < 0.01) , 3% 3 B Rl X ik i A 30RE
BB R TR R T R R, B
T AR G 22 R R R0, Ak R A R AR
B i B BRI R B FEAG TR T S R
R,

M35 6 A0, e de i R E S 5%
R IEASG, B - MR R O ST
SRR R DG, HP R A4 . B - AR
FHL B 11 1 5 46 A it 9 40 5C R 50001 0.98.
-0.98 F1 -0.96, W HAH ST 2 L (P<0.01);
AR E SR RIAHCRECH 0.83, RA G
B X(P<0.05) ; SIEM SRR AOC R 2L -0.60,
TGt Lo X RV F R G2 4E. B- #
FhEHEA BAR E SRR, bEE L8
RO BRI, EEAFAEMAERE S
PG, p- MR AR O S R
Ry,

x5 BMESHS. TENEXME

P RER T Ve (LSS (EYEY R TR FE
Fefpa 0.97* 0.92* -0.85" 0.93" -0.98" 0.98"
*6 BMESHFANEFRRTHEXN
et 4 B - IR HEA HERE SLTERD
R 0.98" -0.98" -0.96" 0.83" -0.60

3 iieESER

3.1 R R RE U R R
Mtk 2 FEOCE = N . 7E DB 3206/380—

2015 (R RR A R B R AR ) | AR AR R 22
AR TEWI(11 A 8 H)10d KA FH 12 A
| HZ AR R, S0 1 d 3m 0.5 77 ~
1.0 J#K 1667 m? JEASH . AMHFEICERERITE 12 1 1

—24 -



KA HRIEFF

2022 4E  H539%: o521

H,JB Tl ocd . IR EU9T LI, Wihk T3
I 5 SRR, PR RE, 8 29 H A
O FE 7 R Ik 2 591.25 ke/hm?,9 J1 16 H B Y
WFEP N 527.20 ke/hm?, FEAK T 2 064.05 kg/hm?;
F7 A TR - ORI . ORI T i R T JoT e A
Bl AR I A MR 5 T B4R, SEZE R &
B, ek s nbAeAE e, 5 1 15 HIRREA 4
HHI127d,6 J1 13 HEEFAYAET I 106 d, 4= 7 W40
B A FHERR I, 32250 EE A, DA B Y, B R
AR K B eIt Rt R A
TR RN GG BRI, R & s, S
St B DR AT BT D | 3 B,

FER R UM RE N T I N R
MG TE LT, — R B s A i s 2082 1 A
s A SRS R U, B 1 B /N7 R R A 225 ~ 375
ke/hm? 3G INFER L, bR 22 5 00, ARBF5E Kk
B, Bl o MR T R A B I, bR R L 18
HOmAg A, MIEFP I 225 ke/hm? 3 2 300 kg/hm?,
MR TR R R 22 AN, Sk I e S AT 2
R—3, W E RS R, B % /N2 - b
AT ARG T, FEAE R 360 J7 kK /hm? B, 7
IR R BRI T R 254 T B IR /N2
FEAE, FERP e, S BT R TR Y
HEAZ BRI 180 ke/hm? 1 % 300 kg/hm? B, 77
RN, AR R B TG RE RN A 150 kg/hm? 3
T 300 kg/hm?, 77 52 290G g #a A, ST AE
FEERA 3, AR R AR SR B 1 5 NP
2% e [ el N O] R S g = = 2 T AN
A R N 2 S SRR AR BR L R AR B R AR
FEAE S 35 SO DG BB R e 1 i S 0™ s 3 0, A7 A
3 TR DG s R RIS AR TG S AR O, T sk 4l
SEWFFTIN R, P 8 B OO R T 4 5 ) R
AW, AT IR, B TCAZ R R RIS,
A SRR ™ S 3G, B N T B A, X
FRIBOIC B 25 7, a0 NG RN — B, v Rg
S PR A A RT3 A8 FAE b X U0 22 S K, g
A 5ouA R EMERAE . R IR R, K3 bk
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K (3.60%) 5542 (12.70%) & , fic i is ] 26.39% ),
TUA NGB AR 4 i SRR A R 1 OC R AR SR D,
TR Sk BT N 4% g ml L e 2R R X T
FRPRIE B4 S B 9E . AR, RE B 4T
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KNG, B B - A SRR R H) kg, % B A
FERL B — MM S R ALK, Bl BAH5EIAH
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g R RIS R] - B BB A R KR
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TR B AT 150 ke/hm? B, BAIGHE = ML EE
B PR X AR ST A R — 3 AFIE R B, Bl
3k W R T A FE A A I F R R A 1
RS (T, ZEBRERAL) |

AR E, NREFBHY, KETAEFHA RS
TR 2 FL DR AN A A PR 1 5 i 4, A ) i R A K 32

- 25—



KA HRIEFF

2022 4

30 2

nn PP AR B W AR A B 25 5, N RO kL
AR R E & b kPR 12.47%%), 281875 %
W LB, FERE IR SN A I s L T,
B R E S it X sl ST A B, KiE
R AEA: 3 E 5 i 5 80 SRR ESURT PRk
JE 5 2 U DG (2013 4F K FF) , 5 R TR
AR IEAHOC (2013 4, BRI 22) 91 YA E
& SRS 2 SIS R R g, Sl L 5
KERZHARF AR B A FaE . AR K
BTV, ) A VAL RE4 | 2 oS OB sra i e iR D) |
FEAR PRGNS FEAR, 4B R E R FHaEibis 9
T, A HUAAL GE R A R DI EES, @ Rl R A
JEBE NG FER 4E A R E S, v LU AR P
DIREPELR g™ it A EHR R S

MEFL T IE R I, AR 25 B X R 2R U0 v b ke
ZVEMR RA W50 AR ZE R E R e B
AL 225 JEE T 1 TN 2 S G T R P R A 348 o R e
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Effects of Sowing Density on the Yield and Quality of Extremely
Late—sown Hulless Barley

SHI Xiao-xu, YANG Mei-ying, LIU Hai-cui, LI Ying, WEI Ya-feng, HAN Xiao, SHI Lyu, XUE Ya-guang, LIU Jian
(Jiangsu Yanjiang Area Institute of Agricultural Sciences, Nantong 226541, China)

Abstract: To determine an appropriate sowing density for extremely late-sown hulless barley, this study assessed the effects of sowing
density on plant height, yield, and grain quality of extremely late-sown hulless barley in a field trial. Five sowing densities were set as
follows: 150.0, 187.5, 225.0, 262.5, 300.0 kg/hm® With elevating sowing density, hulless barley showed increases in plant height,
yield, and dietary fiber content in grain; but reductions in 1 000 grain weight and B -glucan content in grain. Furthermore, sowing
density had very significant (P < 0.01) positive correlations with plant height, effective panicle number, grain number per panicle,
yield, and dietary fiber content in grain; and had a significant (P < 0.05) positive correlation with vitamin E content in grain; but had
very significant (P < 0.01) negative correlations with spike length, 1 000 grain weight, and B -glucan and crude protein contents in
grain. In the treatment with the sowing density of 262.50 kg/hm? the yield reached 4.21 x 10° kg/hm? and the contents of dietary fiber,
B -glucan, crude protein, vitamin E, and total starch in grain were 26.02%, 3.84%, 113.69 g/kg, 4.30 X 10~ g/kg, 47.91%, respectively.
Therefore, the optimal sowing density for extremely late-sown hulless barley is 262.50 kg/hm?, which is favorable for improving yield
and grain quality. This study provides a theoretical basis for attaining stable yield and high quality of extremely late-sown hulless
barley.

Key Words: Extremely late sowing; Hulless barley; Sowing rate; Yield; Quality
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Volatile Substances in Flours of Nine New Wheat
Varieties of Xumai Series

LIU Li-wei, FENG Guo-hua, LIU Dong-tao, WANG Jing, ZHANG Hui-yun, MA Hong-bo, LIU Jing, Y1 Yuan,

ZHU Xue-cheng, ZHANG Na
(Xuzhou Institute of Agricultural Sciences in Jiangsu Xuhuai Area, Xuzhou 221131, China)

Abstract: The headspace solid phase microextraction (HS-SPME) and gas chromatography-mass spectrometry (GC-MS) were used to
identify volatile components in flours of nine different wheat varieties. The results showed that these flours contained a total of 69
volatile substances consisting of 10 alcohols, 4 aldehydes, 11 esters, 32 alkanes, 6 alkenes, 2 benzenes, 2 organic acids, and 2
heterocyclic compounds. Among the nine wheat varieties, Xumai 2023 and Xumai 39 were shown to have the largest (42) and the
smallest number (20) of volatile substances, respectively. Moreover, seven volatile substances were shared by the flours of the nine
wheat varieties, namely ethanol, o-dichlorobenzene, undecane, nonanal, dodecane, tridecane, and - cedarene; and their content
accounts for more than 50% (54.23% ~78.71%) of the total content of the volatile substances. In all tested wheat flours, alcohols
predominated in the volatile substances, constituting 58.73%~83.58% of their content. The interactions of the volatile substances result
in similar and distinct flavors of flours of these different wheat varieties.

Key Words: Wheat; Flour; HS-SPME-GC/MS; Flavor substance
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