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an it AN IR, KR s 0 I B LR 5
A AHAI) o A, SR PRI KA ST , 1) 700 /Kl
H, HE&ZRKAEERA ST UK, 178
HEBERL AR, ACRE KRR A R4 ik 7 451,
REANTE I IR AY, AL HIEAIAE TR, 4
PE LI EYIRE S, [ LSRR R S R B
T A5 A FARERAOR T, SR ST IR A S5 1
FHAKHEBRRST , 27K i AP AR SR IO it , A2
(KA 2 2 RLARAL, AR TRt ] ek s
TIRAGILE I, RN SR R E IR L SR
AR R TR RROR it i A G TR

FIHE AT O, 38 557K 73 R 0 S8 EA T I A R
Al TR 3 2205 T TRZ IR B , 7K R Al e 52 B
T LR TR A IR R RO LSRR SRR
S B - B R AR S PR, LASIEBRAR K
BRI

3 ETESRFHMMTEKSRRRFRHR

3.1 FPREEREEERE S R R

TEZKFERIAR DX I A S B e B, W RS
b PP Ak iR AR A S R SO S A X6 i ST
HIZEA R B2, AR X (AR5, =10 “CFR
I 2500 ~ 3200 °C-d)ERIEZEE 10 ~ 15 °C,F]T%
G R 5TER A P HES, (S BRI 15% ~
20% FEAGE K ZRIRT; 8% ~ 12961 T P AF X (G

TR KR & AR m IR SR H R
=28 °C IR > 85%) 58 1LE RBERIR 10% ~
18% ) FE FH T AR K (209% ~ 25% )02, ik e 1 1
T AR Ak HA T S T =R (> 800 m) H ¥R
18 ~22 °C .25 >12 C, R WAL K 15 ~ 20 d, JE AL
WP < 5% JEHHRE >70 mm BP0 TRRES; KR
(<200 m)EZFE (=30 CH 10 d) S35 EH EZ T
2 15% ~ 20% FERGAKFRE 10% ~ 15%", SUEH -+
PR i AL« R G TR RS 22 ~ 26 C, H7 4L
R (530 °C)ERI (<18 °C)2r B S 1 2R 42 7
30% ~40% . TR TR 20% ~ 25%"; SR
T =6 h/d LIGRRE N T 575 3550, 5 <4 h/d 7T EL
HREKR T 129" W 65% ~ 75% Wi E &
AR ERAIR 20% ~ 30% , FEARAFRIZS 70K, IR F
PIMRIE Bt A = X RIS R A4 s
32 RZERGBRILR S

FEREAE 7w, HAP S it LA R it A B[] 45
XTFEK b S e S 2. AS[RIRPSE A BB AT S K e A
KA ] 7 4324, 461 40 SR IE T 5% i g K 4 2 1
o, A e R A B PR RE AN
JR S A R R A 5 AR B AT 450 R AE K R 0 A=
PRIE Bl DL B o A e R b R P A AN T B
Vi FH, 1 T S MR R A A A 2% 2 R 45 T B
Jiti A S 5 A AN ) b g AP A S5 A5 B2 HE
M FPHE IR | AT B DX T 3 2 e i R 3B
B 35533 e it BB 4 58 [ AL M AR K ot B 5 T 7
FIHE 22 A X D) 07 38 4 3 it A S, (Rt B 1
Jite RS 3 o 3 AR it ity >R ) T TR ) o it S
s8] {4 358 % TRV R S, gl B Ab 300 R 45 ¢
BT, A L AR R PR KRS A K R
T8 2 B TR, ) T RE K 0T 8T B 5 it IS s ]
AN A e A i AR, 5 S EORR B R
Er B S TR R R S B,

WS 3015 7 12 X RS R i A A B R P,

IKAETE RS FPRLE T 225 L) Il 5 2
SRR Y, — B B AR 52 AR B, RO AR 73 Uk

A TSR IR E AR, APRAERE R S B, M 2
WeER IR R o S R, R I R TE A R, 2%
M SRR I TR T B R R R AR i 1, 5 7
JR T RLERAN AL 5 T MEMACAR , ] BE IR R AL i
FENR FEROR AR L, 20 BLA SRV RS
[, MR A 5 SR 9k b, RS R I
A S S5 5 D ML 1) T =X, Dl A U 7, PRAIE
R IR AR S
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ot H3H

4 RESER

AILR G T A% L3 K 3 2RAESH
TXIREA b T 2 4 B madL] . ESR A S
R 3 2o R 4 U R RS PR R T R S A
B (H 2SR >30 CRF, A E TS 25% ~
30% ) , EIGE TG A AE FHRCR IR P R SR k52
Wi T 5 R (6 8 =6 h/d B 3RS KSR LT 10% ~
15% ) , ¥ 5 XS 1ok FH ) Ao o s g 1R 5 & A
SY s SR LR (WM R
?%ﬁj\SF@T(N\PQOS\KZO Bk 1:05:1) % pH 15
(5.5 ~6.5)iHAR A KT 50 FICER B E i
Jend, PRk 3 (pH<5.0) B EH IR T E 4R 4
YA SE (CInER & AR 1.75 ~ 2.50 17%) , BB 7
U4 s W FROKTE IR KUK IR S5 87 9 A 34 (e Ik v
W3 ~5 COHMTHUT K, 24T K28 (CanE
N T WA ) 2 b T ) S BRI e it , T 42
R 8% ~ 12% SEBR N FACHAEH E I B %
DXl 25 5, AR e T e e X - R 1 5 M T K
J R RN EE 4 Jm A RS XU, A6 7 T X H KA IR
5RO R SECE AR, RS A
5K (SRS BAERON L R EEE T AN [F AR
AR AR A TRHE

TAX 4 BR B AR A0 in -5 7 21 75 5K T2 3L
TP, AR R T REL 2R T ZH T HAER
i T AERERL A, AT AR e A S L - R Ak oK
JEAR Ak 55 22 T 8 X RE K SO B AR BAE A S
G2 E o BB S Y C R S (3= - APS RIS K
BRI DR R PR BT IE W A B AR & o RIE, 15
AT AR i B A RN R, 45 A AR R X
AU IS KA S, RIS T 4 R R 4 DG HK
ST (GWAS) I TR 2 7 5 CRISPR/Cas9 JE [
S A THE O UM S SR [, 1 HA RO
JB& FR53 R ORI FH B B 4 R IR R AR AR S T
R IS T - SR - AR AR, KA
PR B AR S S HAR S

S5 3k

(A A2 A0, FOKBRG R 5 o X vE A 4
5N A ST SR [J]. WL R 2E 2 4 CROlL 5 A Rl 2%
JiX),2024,50(3):317-328.

[2] 4 E W, R B VFoR 5%, B PRk 5 B A 5%
WiV BIF ST 20 SR ], Hh LA 238 412,2006,22(2): 158~ 162.

[3] =B AT KR it BN 32 B A8 A R 7 4 o )z 1.
LV BBl 2441,2020,39(4):822-833.

[4] 323 F, T AR, U AR, A5 USRS (0 B = 7 D TRl R B AR
SFEWE[I]. TTPE A 2442,2020,32(1): 1-6.

[5]5KEEEE B 7 55 WESR A S R K R S A
B AR FRT R BT B2 ], w4k R ,2014,35(6):
650-655.

(6] A XS RAE I 2, A5 SRR K ah BT R
B ]. PO AR K 2222 4,2000,18(4):343-347.

(7] KRR ERHIE 1855 G55 TRIN Bem IR R K dh
JRARZIR[I]. YEMI#31,2006,32(2):283-287.

[8] 7K 30, AR, FAAME, 55, FEV8 H DX B O BV K A
TR I, RO BRF,2006,31(1):16-20.

(91 5 A, Jo) gl AR D . - 8 R i 2 %o 7K At A A B A K
FRARE R[], AW FREER 2741, 2017,36(3):428-436.
[10] FI W, 12 SF, B AF SCAE. LXK R A Kk B MRk

wh SR AT, 4<57541,2019,9(4):22-25.

(1] ELE . AN [l BE A% P T /KA 7 B AR K 5T - £ IR Y
AREAIFFE[D]. Rt K HR 24 F5¢E,2016:4-5.

[12] TRE AR, T JLFL, R B 5. K B B KRS = i L T )
R BRI FE LRI ). IEREK,2018,24(3):16-20.

[13] F B4, ke FRICHE A5 AL PAE K R R ek
JERTHJ]. AL K RE,2007,37(6):13-18.

[14] BRULTR SRR M B 5% b R KRR = R RS
SR T ERORIF,2021,54(7):1301-1321.

(1515 &, Bl FREARRER LS KK 552 i A5,
AL 5L, 2006(6):38-42.

[16] J&I 377 . e FH A=A B JEL %ok 7k e 77 S R0 B 79 5% 0 [ D
PR BH:VE A R 7,2016:16-17.

[17] J= SR AN TR R S A R A K i B TR B 52 1R [D]. 2073
fergl Ke,2002:21.

(18] XUFAMK ISR . AN [F] K J2= TR B XK A B i 2w (1], %
e K AR ,2004,32(2):176.

[19] YANG Y,CHEN J,HUANG Q.et al. Can liming reduce
cadmium (Cd) accumulation in rice ( Oryza sativa ) in slightly
acidic soils A contradictory dynamic equilibrium between Cd
uptake capacity of roots and Cd immobilisation in soils [J].
Chemosphere,2017,193:547-556.

[20] BRAS = AN [) - e A0 Iy X0 KA 7 BT B AR
FILAHEL B2 [D]. #5450 K 2%,2017:10.

[21] £ 8. AR b B 2 AR A0 R 1~ 1 i 2 ().
gl FRIE R 2R 2 47,2020,39(4):822-833.

[22] 4% A, T AR R R AT R AE. 259 H UK A A R E R
Xof KRR 7 R 5 B AZ EL R D). op KRR RL,.2008,22
(2):161-166.

23] f AT KT 5. SRR X KR ™ B
RN I BIFTEIE R ()], VEPIA%7E,2022,38(3):20-26.
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Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
WUF AT : damkx1984

25 JLERHLBE L REEE R GL7.GS3.gw5  LGY3, tgw6 TERE KIS SRS b B 407 B A8 A [J/I0L). K 54
FRh22.2025,42(3):7-16(2025-06-23 ). https://doi.org/10.14069/j.cnki.32-1769/5.2025.03.002.

R R GL7.GS3.gw5.LGY3. tgw6 TEFE RIS
ARG bR 23 A B3 53 W

I T AN 7S S SN L
(LR f B B AR RHIT T3 ik 223800)

THEE R ARSI KR = i SRR S TR SRR 3R 22— o Ry BN [ 28 42 Sk R 2R R DRI RS ol o 9% A 155 D S T R A
PR, % 90 AMHERT LA 50 KIS AFIY GL7.GS3.GW5 Igy3. TGW6 3t 5 AR R FE R AT 2> ARSI, JEXHEH AR
[FISE P RN KRR RLTE SRS TN S AT o S5SRRH, GL7 KRS RN RG R A AE LR 4.4%  FERIFE R AAAE LR BN 18.0%;
GL7 KA SE B ARG AR AR AU 58 Fe 3578 BB 3R THE R (R RIS S A 45 SR s GS3 KR SE R RV TERRS R AR Hu il Ry
2.2% , TAEANRE HAEAE EL R 94.0% , GS3 Kok IR IR IR A T A 14 (S UR (B 22 R TEBE T4 8 X s GWS S s IR B A K A v
TELE ANy 87.8% , MiAERIAR S Al oh RAGI 2 (I E] gws 4 100% ), GWS oA DI RIS RIRR, S B 24T HE R , (8 R xef
TR R T8 LU AT 0 25 48 S0 5 Lgy3 R BE R R e S s RS S AP RIS S Al AN 3] (A6 LGY3 2 100% ) ; TGW6

RESED R Z U b Al A AE LU 1R 4.0% , EZ VRIS bl Al ARSI 2 (K] 1gw6 24 100%)

KR R AL RURS  BEAR ; A0 ; TREE 80N
HE S %S .S511

IKFE ( Oryza sativa L.) &5 FE LR EEY
Z— BB 50% A ) FEEEYIRIED, kiR
EHHESZ W KRR 5 AU SO T, 2
IKFEEEE A AR ORI 55 BB AR 2 YN AR 35 e
PR IRl , R AU I S 22 5 . KA ks 28 32
BER IR FNZE L ) A TR R AR Frp Ao 75 o 22
ZFRIN A R AN TR ) A G Y 3 2 S BT R
TR IR A AREBE R AR, O S
IR SRR R LR A o3 25 S A O,

IRAFRLARIAH DGR 2 B st L TR, 2 5 2
AL AL [FEE, AR R AR S Ak
2R 2= SRR DL R g, Bl R ) se ke I
Br 7 Z A BOKFTR B L S, dE GL7Y GS37,
GW5 Igy3' 1 TGWE4E, GL7 ¥l /K Rk K 1
BRI AT KRS 7 Sk, SRk
FEANEAYIN I EN . GL7 Kby kDR rh 28 A8 §f A —

SMERFREAS: A

Wk H 3 :2025-03-09; 1 5] H 4 : 2025-06-20,
FLTH A5 T HRHE TR (K202216)

EF A2 JL(1992—), 55 i, B BRAFST OF , 3222 A 57K A
ST HE RIS . Email: Lifan92102@163.com.
*SEAEAER PR A(1969—) 53 FT 51, F 2N FHKFE T R 45

Hi AR . Email: shd5391425@sina.com.

XEHS :1673-6486-20250026

B 17.1 kb WYEREKE R R B, XFESHEM T GL7
DI RE X IR AE L PRI 2 Hp (48 DL B0 ANk i, i atE—
AT KRR A, SEEK AR RS2,
GS3 i L v P 2 A R KRR K Y RN
TOKFESS 3 S Yk b S 8 X K R ke
FNPREIER . GS3 RIS 2 NI B T4
X +165 i s & C-A BERAS, FEOLYRISE A
PERTZAE BRI SR GO T BE , I T S B A
FPRIAS RS, GWS5 R KRR TE A FERGE |, A
FOKREES 5 SYLIR F GW5 KA FE D R AL 7 51)
F3iF 5 kb IXAFE 1212 bp BIFFN BRI 5EAE il 13
PR AR C AN AR 5 3G 2 SR AE 58, gy 3 Bt
RIS FoKFESS 3 Sy talk, HE4RS A OsMADSI 7]
VR S N T2 5K R . 1gy3 Kopie R Rl
STRIFESS 8 N RIS 9 AR FAMFFE 15 bp MO
Bri I 13 bp R B ARAS, p7 AR n] AR BY
YIE A, NI SEEUK AR 3 i1, TG W6 3L
DL FRREE 6 S YL fh, St ng| e 2 iR - 4K
f g, SR KRR T ELIL N . TEW6 FKpr L ]
TG tow6 FERISEPRIRIAE 313 17 sk 1 Aast,
BRI RTZ AL, IV 2R — K B Eh g
I, T BOF PR A B 3 R ARG R
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ot H3H

JRE GL7.GS3.GW5 S5 RN i Zh g & & 20 ]
iy, AL X6 A AN [) SV e 0 e R A Y8 A 7K g ol ot % U5
H 1R S 87 5 PR Y 3 A1 15 10 B kL Y A 255 TR 45 AL
I AR AT RGEVEHT o ASHIETE LA [) L B IR Y
B RUAS S A B RL, R W] GL7.GS3.GWS5. Igy3,
TGW6 SR AR5 DR AN [ R R B 7R R At AR
AT AT REAE B XL TR A PR RN, T A 7K R A 3
JHr 8 ] 7 e DR 9 -5 A o 9 50 v R P SR 1A 3
W, Bh e R BORT S R I 7

1 HE5H®

1.1 ARk

A TR LT TR R 5 | AR
T b FPGEUR 90 3, AT AR (AL YLV )Y i
S | AR SR BT R 50 14
1.2 R AR PR A

B K FEAT R 2024 4F 6—10 A Rl TVL A
AV R B fE AR FHIT = K FEdE L (118°40'E,

33°49'N), H&hfint K FIFH TPS 75 (Tris Buffered
Potassium Saline )F473E R 20 DNA $2EU, S MERTA
B SR REEY 1Y GL7.GS3.GW5. Igy3.
TGW6 A R I 5 HL R B 5 S 4 i s 1) (3R
1), 519y el e s R A R A PR vl il 4

PCR JZ %44 % : PCR i 1.0 pL,PCR Buffer( £
Mg? . dNTP plus )25.0 pL, 5445 1.0 wL,DNA £t
1.0 pL,ddH,0 21.0 pL,PCR iz I i %I & & Tks
GflexTM DNA Polymerase, PCR JZ i #2 /% : 94 °C i
AR 10 5,98 °CAEYE 10 5,60 CiE 2k 15 5,68 °CHEfH
1 min,35 MEHR, 4 CLRAF

TCW6 ¥ 37 )75 44T BssH 1L fg 1), Sz )i 14
% :PCR 7=%) 10.0 wL,BssH IT N VI 1.0 nl, 10 x
Buffer 2.0 pL,ddH,0 7.0 wLo 50 C/KI A 1 h, il
A 10 x Loading Buffer 2.0 wL 2 11 52

HL TGN < BRUSZ R P24 5.0 L, LA 6 x Loading
Buffer 1.0 pL, 18215 F A 1%BUI8 BEE L , B IR
120 V HLIK 40 min, {FHEER R RS A THLIK 5%
Gigivall

F 1 KEREREEEEBXS FHRC

FER 4R eS| SIYFH(5°—3") AR R BB Z= 507 ik
GL7-F TGACACGCCACAGTCCAAGACGAGCAGT
GL7 1421 bp/- 17.1 kb FE R 21 #5 D150 5
GL7-R AAGGGAGTTGAGAGTAGAAAAAA
M-GS3-In GCAGGCTGGCTTACTITCTT
GS3 M-GS3-F ATTGGCTTGATTTCCTGTGC 720 bp+308 bp/720 b H2BTE +165 (1 E
- — SAC2 71U +3
PRI A s
M-GS3-R TTGCTCTTACGGGAGGACAC
GW5-In3F TCCATGCAGTACTTGGTTTCC
GW5 2 150 bp/938 bp 1212 bp 2k
GW5-In3R AGATCTGAGCGGTAACTTTCTC
lgy3-F CCTGACAATAATTCGCCCAATA 58N 559 NG
lgy3 392 bp/- )
ley3-R CGTAAGAGAGCACGCACGTA CIEEVANTSS
TGW6-F CCACAGCCACAACGAGAAT 551 ANBF 4313 B
TGW6 590 bp/327 bp +217 bp
TGW6-R ACCGTTCGGGTAGGTTATGT G Bl

1.3 R ARG TN K E5 8 A3 b

TF b R IR i A B 1 58 4 RS WSO R A
Kr o BEATLPEIE AR S 6 i AL 50 T, £ A 7K
FEORL RS AT 448 (Nikon ) P 12 K74 FLRE B8 , IF L) “4 58
RAES A NI A /N2 W2 = S B A £ S s
SEBCREI&: 3 WK, i SPSS 26.0 43 b 454t AN [
FERRUR R BRI T AT ¢ K56 40 (P<0.05 FH
SHGERE ).

2 BRE5HH

2.1 GL7 BEHF M

#Wat CL7 - Fhnic 5| ¥ ii4T PCR ¥4, CL7
RKARFER IS A 171 kb FIEBRRELE A B, w1
155 1.4 kb 1729, ol 7 S A1 R AR U JE 1 3 44
AT 4575 , AT S BRAN ) 56 PR AU 114 [X 43, AR ek
VKA ILIE 1,
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Foril & 2R, 90 fyBiAg S Fpeh  #54H GL7 KORERA
R AIE 4 4, 0 BIE R 15 45R6 10 5.8
AHH 1030 AR 11, 370 ol7 FaR L R R S
86 (3 2), GL7 KA 5L K AU AR KR ARG H o L 4.4%
(F 2-A), FWH GL7 K N AR R A 7E e f51]

A M1234567891011121314 1516 M

KRG GL7
M12345678910111213141516 M

HifE GS3 <720 bp
M 171819 20 21 22 23 24 25 26 27 28 2930 31 32 M

KRG G5
Ly <938 bp

M 17 18 1920 21 2223 24 2526 2728 29 30 31 32 M

FiRG lgy3 <328 bp

M 33 34 3536 37 38 39 40 41 42 43 44 45 46 47 48 M

e s L L R e p——

MG TCWE <590 bp

<1421 bp HIFE GL7

2O g s

BAIK. 7€ 50 ORI R #5 . GL7 KRR AL b
FI O A, 48517 ol 7 SRR AL SR 41 (36 3),
GL7 KRR Y S A e R 5 EE 18.0% (8] 2-A).
FW GL7 K r 35 R B AR IR P 38 AR H g
I, B ERERE R GL7 KR LR R A A FU 2

B M 1718 19 20 21 22 23 24 25 26 27 28 29 30 31 32 M

1421 bp

M 17181920 2122 23 24 2526 27 28 2930 31 32 M
<720 bp

MRS 683
A 308 bp

M 17 18 192021 22 23 24 25 26 27 28 2930 31 32 M
<2150 bp

M 3334 353637383940414243 4445464748 M

HIFE ley3 <328 hp

M 1718 19 20 21 22 23 24 25 26 2728 29 30 31 32 M

<590 bp
<327 bp
<217 bp

ARG TGW6

M—Marker; B P55 2 .3 3 —3

B 1

AR HIFA B

WcL7mgl7

D i HliAE

W IGY3 W Igy3

HIRE 5 5q,

M GS3 M gs3

ERSTHERE HIFE AR BIR R E E S FARCRNE R

i C

W eVl gws

W TGW6 M tgw6

2 HEAREERAREERER MERMTEPHOIH

% 4 a0, T GL7 KOk KL R RURE RS S A iy
SEEPRIA A 8.23 mm, i3 TR ol 7 KR LR A
FEAG SR P 7.16 mm( P=0.042), 4 GL7 Kb it
DR R S P - X RE T8 3.17 mm, JE T4 gl7
e R e DR R SRR G 3.24 mm, H2E R HE5 1
RS (P=0.125), #5H7 GL7 KA R RURERS f A
FIFHRTE LA 2.60, B T ol 7 fbr 3k K

RIS R 2.22(P=0.017),

t2e 5 AT, R GL7 KORRE DR RIS S b
SEEPRIK R 10.29 mm, R TN o7 BRI
RURIAE A AN 9.26 mm(P=0.011), #¥H7 GL7 Kopikk:
DRI RS P RIRE S PP 452 58 R 2.16 mm, B35 46 T #5747
ol 7 SRR AN 2.44 mm(P=0), #EH7 GL7 K
L EE R R RE SR PR TR LU R 4.76, SR

- 12 -
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TR ol 7 SR RE R SRR 3.81(P=0.001), FRLR A T8 He Y94 B 3R T HVE A (B TR e ek 35y
SRR WY GL7 Ko 3 PR 76 o A g AR A A T ey Y (N

x4 1EERM GL7 AREREBMNE LR

RESGHLR

FER Y R /mm P{E HLFe /mm P KIett P
GL7 8.23+0.23" 3.17 £0.03 2.60 +0.06 ™
0.042 0.125 0.017
gl7 7.16 = 0.03 3.24+0.02 2.22 +0.02

T FORZER ARG AR (P<0.05) 0 FoREm RS2 R L (P<0.01), #£5.£7 [,

x5 MNERM GL7 AREEBMELLE

FEP Y K /mm Pl REFE /mm P Kzt Pia
GL7 1029 +0.30 " 2.16 +0.05" 476+0.19™
0.011 0 0.001
27 9.26 +0.09 2.44+0.03 3.81+0.06

2.2 GS3H:HES

WA CS3 FE AT R /3 FAric, GS3 KRk
PRI 758 2k PCR S AT LAY 3 ) 720,308 bp 2 Fifij™
Y1, gs3 SR SEER T L BEY 3 H 720 bp 9774, T
SEPREE PR DX 430 AR M F UK ZE SR LR 1

I FAR AN & B, RS TR AT CS3 Kok
FERIBY S AMAT 2 4>, 387 g3 AR R AU iy
i 88 4~ (36 2), CS3 AL A i 1L 2.2%
(I 2-B). HIFE A GS3 Kby 3 AL Y 5 P A
A7 T gs3 BRER RIS R 3 N3 3), GS3
Kb BRI R SR HE 94.0%(1E] 2-B) ., 8 GS3 KA
SERIRITERFE AR R Sl , TERERE s e

A TR T AT GS3 Kokr Ik [ R A i i
D TR t—test B AT, IL OO GS3

1 gs3 FEIBY A ANRS S AN R | b T8 A T8 HLER
PdEA T HE T 25 R (3R 6) R, #57 GS3 Kokt
DRI 76 RIS ity b YR R 9.30 mm, B A5 Y
gs3 FR LR RURIFE L FPAY 8.83 mm, (H22 R LG T
2ETE (P =0.056); #E417 GS3 Kok 3k R RS A AR
PSR 56 K 2.44 mm, SH#ETT gs3 S0k R ALH
TP AY 2.43 mm 270G E L (P=0.929);
o GS3 Kk L PR Y () Al ARG i Bl 24 S8 Ry
3.82, M THEHT g3 Sk e IR BUHIAS & AP 3.63,
BEFEGH¥EL (P=0324), Ll E45RE
GS3 A 5 DR 0 XA A A A 5 36 4 330 T B RS B
i, WAl e SR GS3 I R (U REAS i A RO
A MR GS3.gs3 MIXPR A5 M TCRH B 25 5

*6 HFERM GSIAREEBMELILE

FEPR Y K /mm Pii REFE /mm P KIEt Pia
GS3 9.30 + 0.09 2.44 +0.03 3.82 +0.06
0.056 0.929 0.324
gs3 8.83+0.15 2.43+0.07 3.63+0.15

23 w5 HEHAI T

£ 1212 bp Bt BT FARiC, GWS5 8
R RIRI R Bk, 7 HS  K/INy 938 bp, T
oS R & 1212 bp B3, 371k
/NHg 2150 bp!™! ARERPEHRLIREE SR ILE 1,

WIS FARMCKI & B, KRG CWS 5E
PSR RY P SR 79 4>, T gws A5k L R ALY
i FAE 114 (F22), GW5 Fokr LR 5 1 87.8%
(F 2-C)o RGP AR I R4 GW5 Sk A
A, 50 A Al R gwS 2RI (R 3). i

B GW5 S s I R R A R A AR B R ol , T 7
IR 030 A w5 A b BRI AL

A T AAE H RN B3 GWS TERLEE R B (1Y)
s, RIHAS S GWS I gws Tk PR R e R A
FRr A OREYE B T HE R E T LA b . AR
il 4 A FEHFE S BB T, ST GWSs Al
gw5 SERRIRERG AR | T8 S T8 FU kA T LK
ART(FE T)RI, MMy GWS SEkr LR 50 A Rg i
SEBIRA R 7.16 mm, SR T gws AR A
FERR S AP 7.50 mm( P =0.008); 34 GW5 i ki 5L

— 13 -
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DRI FEPAERS S R SARE 58 R 3.24 mm, S 2 8 T
aw5 R R RUEERE R 3.07 mm (P=0.006) ;4
W GWS g DR TR ) R RO 2 K 5E H ok
222, BTN gws 7% bk PR BOR RS 5 R Y
2.49(P=0.003). 28 GW35 Soi 5L PR Fe br 5
A BT A B s X R B8 He AT (2 4
FEATE 5 gws 78 0 35 R RGP R e KA e $R TP
FH I SE L B B
2.4 LGY3 A M
FEXTRASAL R FAnid, RAA R

LGY3 R 5L B PCR 334714 392 bp B H-EX.
KGR lgy3 KARFEFAILE PCR W H Gk
3 25T, DN S B [) 3 PR R A X 4 0e AR e i
TKEEAILE 1o s hRicke il & 3, 90 Sk
FERT S F (2 2) F1 50 A EURIRS G R (32 3) 3845
W LGY3 sk LAY, AT RE R B LG Y3 5k 3 A
RUXCPA Rl AR b 2 22 S S HLAG B IR 52 5 Ley3 KR
FE DR AE 088 Rl AS b b b 35 0%
(FE 2-D), UtBH Lgy3 KA I PR RUAE RE ARG AURIRG 38
e R W,

x7 EERM GW5FAEEREBAR LR

LR Y R /mm P{E HLFe /mm P KIett P
GW5 7.16+0.03 ™ 3.24+0.02" 2.22+0.02™
0.008 0.006 0.003
gw5 7.50 +0.10 3.07£0.05 2.49 +0.07

2.5 tgw6 FERFL AT

MR 1% 28 A8 A T 5 E 4T PCR 73,
TGW6 KA FE T PCR 7= #1485 BssH 1T B 5
A2 327,217 bp 2 AR Be, tgw6 Fhi i R RN AE
RIS EEYIE RAA 590 bp 19 1A B AR
PEHEIKZE R ILE 1, Aok &2, 90 ~=
OB R TCWe KRR (3 2), KIS
LA 2 R TCWe6 KRB (5 3), Tl
A8 AT 1ow6 BRIEEIR Y, TGW6 KA [H
RN 4.0%(8 2-E ), 258KV TEWe KRB A A
FERRE AR S8 0 DL, TRE RS & LI 1gw6
R DR B AT REXRE AREDR 522 52 i N

3 S

IR 7 AR B B AL AR o, R
JEIRREAS AL EZ A AL AR, BB ORI K AR
At RS TR AR A A R A ORAR . RS A
RIS LRI E A7 R I 25 5 3K ml B9 R R i 4
PIFERE AR AL M) RE 22 5 DA SG .
AN TR AE R R e DR P RIS+ 8 20 A 15 20 B i 422
RO, XA ORI R 2 )G 3 B A A1 5 PR 90 e A
MAAEZEEL

AT KB, GL7 AL DN R RS FURIAS A
PR (BAFAE BRI . GL7 KRB A e A1l
RIS AR 347 B2 B3 T T (ELTR] s Xehss S A
A ROV, F WL R R 1 B 230 e

Fofo iz s ] 2 4k 3R i 6 DR S B A 784 e )
file GL7AENBAEIER , Z4 ARk B —E
o B AR AR S, DR AT LA FH 2458 7K R B s 2
R o GS3 KR BE R BITERERS b o LRI, A 2 4>
s A KRR R R R AIAE b o e . GS3 K
7 5 DR B A RS St v 2 4 6 30, R B O
Al B R TESR S HE B R AR v BRI 5 | AKRERS , HLAERE
FEORE Y O R 3 R 2 ] o #5H7 GS3 Kokt
RURIFE R BB THEHT gs3 S A I KR Rl
i AH t—test K B0 22 7 G478 X o FxFa Rk A 7
WE—E A IE , ST GS3 I gs3 JE KR Sh A Ak
AT pearson FHRMED T, b R M
PEERARE, XATRR S gs3 AURLEER AU A A
T FIREAEACA 3 MR BUREBE KA K, JFEL
TAUREE T 25T g3 SER AU RIARE A RHIES TR ARG
W KAt o AWFFE SRR TR GWS TERiER
AU S AN A3 R, T AE SRl v AR A 21 5
Te kLR SRR . GWS KORRE R RIAE X RE R R B
AL R TR B, Xk A 46 0, X 5 GL7
PR B (AR OV WA o SRS B R AR T i
— RS GW5 5 GL7 PR B ph [l PEAE L 3F
fBGE R G B RNME . 1gy3 KRIEFRIAEZIK
EAG FIURIAE Hh 2 A A 21, 3 5 8] 3 45 A Hi i oA
—H, lgy3 Kb PR A i PR 52 EDREARS AR 1204
HrsE R F 1O, 7R TR FE KR A R A 40 A T R4
o EAMILBRR LA AR A5 [ 5 R AT RE 2 B
TR E KRG IR SRR AT B, TeW6 K
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R DR R RERS Sty o o ARSI 21, 7RI it b
Hb A 4.0%. W TR R RIREA R LD
Tek A TR Y B BN B | Jim i ik — 2
AR R A A BOR 22 S B P B IR Ji 0 AR ic
RGN -5 81 4 RO 23 A, B ok e DR e S A AN T
L[N BB R 2 2 [H R 55 T Bratk— 2P TGWe
XL RO BT o AR ST R KR AL AR
AR B B A 22 S B AR BT AR
B BRI A AEFURERS i A7 AE R OB
DRI RO T S A SIEARR DA T S BUREARS AL 2 3
R, BORHRERS R A RIS "R AN TR Y SRR [
RORGHE S A ZURIAS P DA IS BRI AL B (40 58 2l
R, AR TR AR i AP il O BE AR . 5
B, AN [ 5 RS 2 F 80 7 RO oA A ] d 22 e A
ZR, M 2 5 R G LB 2 AR B P [ Y
b el ZN N, AR R KRS TR ah Bl R I Y
WAL

S 3Lk
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Distribution and Effect Analysis of Grain Size Genes GL7, GS3, gw5,
LGY3and tgw6 in Indica and Geng Rice Varieties

LI Fan, GUO Xinya, CHEN Chun, WANG Feifei, CHEN Weijun
(Sugian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China)

Abstract: Grain size of rice is an important determinant of rice yield and quality. In order to clarify the distribution and regulating
effects of different grain size genes in japonica and indica rice varieties, five genes (GS3, GL7, GWS5, Igy3 and TGW6) in 90 geng rice
varieties and 50 indica rice varieties were detected with molecular markers. The grain length and grain width of rice varieties with
different gene types were measured and analyzed. The results showed that the GL7 long-grain genotype existed in both geng and indica
rice with 4.4% and 18.0%. GL7 long-grain genotype significantly increased grain length and length-width ratio of geng rice and indica
rice, but shortened the grain width at the same time. GS3 long-grain genotype existed in geng rice with a proportion of 2.2%, but
existed in indica rice with 94.0% . GS3 long-grain genotype increased grain length ratio of indica rice, but the difference was not
statistically significant. GW5 wide-grain genotype was common in geng rice with 87.8%, but not detected in indica rice. GW5 wide
grain genotype significantly increased grain width, but shortened grain length and length-to-width ratio significantly. Igy3 long-grain
genotype was not detected in neither geng and indica rice varieties. TGW6 long-grain genotype existed in indica rice varieties with a
small proportion of 4.0%, but was not detected in tested geng rice varieties.

Key Words: Grain size gene; Indica rice; Geng rice; Distribution; Regulating effect

(=3 AW

[24] 2= 56 5 . it I % Al o 28 T X Bl . K R i 5 1 22-24.
R[D]. K&l K2#,2019:2-5. [26] B 15 FR LB 5 6, B0 A . S [R] Wie A el 39 e 35 2%k
[25] SKIRTF. 3% R AT, 55 AR Bs Ta] iy =6 7K A VIR A it S5 A= B A2 (). b7 7K F6,2007,37(4):25-27.

S 5T BN it B S D], B YT A AR,2010(2):

Comprehensive Exploration of Impacts of Ecological Factors on Rice
Quality and Improvement Strategies

ZHANG Zhipeng'?, LIN Shen'?, LI Jing', QI Jiang®, SHEN Juan?, WANG Xinglong?,
YAN Weigu'%, ZHU Mingchao'?
(1.Jiangsu Xuhuai Area Huaiyin Institute of Agricultural Sciences, Huai’an 223001, China;
2. Jiangsu Tianfeng Seed Industry Co., Ltd., Huai’an 223001, China)

Abstract: Rice is one of the most important food crops in the world, and the quality improvement is the core issue to cope with
consumption upgrading and industrial transformation. In this study, the influence mechanism and interaction effect of climate, soil and
water on rice quality were reviewed, and the quality improvement strategy combining environmental regulation ( irrigation
optimization, field layout) and agronomic measures (precision fertilization, appropriate harvest) was proposed. The future research
direction of quality maintenance mechanism focusing on multi-factor interaction and directional breeding of ecological adaptation
varieties was pointed out, which can provide theoretical support for high-quality rice production.

Key Words: Rice; Quality; Ecological factor; Directional breeding
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Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
WUF AT : damkx1984

] LA AR SBTSE ) A 25 DM DR A ARl (FR )& LR RE S 2R BTN )/OL). KA 545 268)27,2025,42(3):17-21

(2025-06—-10). https://doi.org/10.14069/j.cnki.32-1769/5.2025.03.003.

WrmANRLA ZIXWHOR 22 b ()G WP S Es & VT

AL E L BRI L
CHAIBAEE K AT A R B BRI T 38R 15 8 A 830091)

BN TS B R T ) M X R B R B T, L 10 5 R SR (2R) i Akl 7E 5 BB R AR 25 X A 13
P IR, VAT IO S B R S bk K | R TR R XS RR (RO FER Z IR P e R T
i, ARE, AR AR AEE BB S, 77 390.09 ~ 465.81 kg/667 m?2, Hirfr B 106 =ik s, HLBHTH 081 Bt

202 4355 70.84.75.72 kg/667 m?, Fe X BEH M 8 S447= 5.08%.

REEIA: KA 5 Bl s S NV 5 7€ s £ PRI
HESES:S512.3

KA RARABIRA S Yy, M e R gAY
VEW 2 — B D s A8 K R DI el , T A
e ARG <502, T 5 AR ZE A R S %, b
LT ARAR R BOR , AT R NZE L F RS,
TR RAFRNVERES, RSB XA R,
ol DX 2 AR AR G I A T S
Sl HTSERAE RS RIAT T 2, ARy, i
T PE AV RIS AR TR R A SR B JE SR SR
CEE S ESTNERL LD

N TR E TR AEE R B XA R BE )
BRI P 16 T 9 RS2 bt Aol 7 A () A 25 DX ey
XN DA 1 Y T ECE SRR A 0T )
SN INIDPN 5 TIR L NS NI TR 52V (I
(TRl

1 HE5H®

1.1 kR

ZAMEHL 10 63, 43 A8 102 58 081
HTE 005 BT 106 GHT I 211 BT 214 GHT A 216,
B 226 B 202, H I 8 S, Hirp H I 8 SN

SMERFREAS: A

W H 1A :2024-12-07 ;& 8] H 1 : 2025-04-22,
HEWH : MFEKEF 4 AR K R (CARS-05-020B)
FEG T 0 F5(1984—), L B+, B AR 250, 3558 A 37 U
K CH BB E R R TR
Email: 44340471 @qq.com,
FAEIEE N W(1978—), 5, MR I, EEMNE KL #EH
Pl S EIFE TAE . Email: 13653542@qq.com.

XEHS :1673-6486-20240120

X R SR A SR R AL B B A B 22 2R
RE AL
1.2 Kk

IR R LI 4R B0 3% T, /NX K 7.5 m T8
1.8 m, A 13.5 m?, A7H 0.20 m,3 WEH K, #EFh
RN T I 5645 , #1025 T h /667 m?, 3k
55T 2022 AEAEDT £ S BB 3 NI A
17, Horp 3 B i A S 11 AU v VS /R 2 g 2%
(89°12' E.43°13' N), 4K 823.0 m, 1 J5t fy #ifa) 2R
Bt MBI b FTH RN s B S b Ak o
VB R Z b P12 (83°42' E . 46°33 N), 4K 547 m,
O A BTFEAE YN B OK 5 B B RS A Ab
KINA B 7 (84°54' E . 40°54' N), 4k 1 600 m,
FFOAES B B RN
1.3 BdEortr

B b PR R Excel 2013 F1 DPS 7.05 #4 i
17851434 , GraphPad Prism 9.5.0 1E& , FEA4MHTA
[F] A2 d ™ 2 7K

2 BRESHH

2.1 PR AP (R ) A7 kR

M1, &SR (R) MAETN
71.0 ~97.0 d, F-H4=E 0 88.1 d. Hidr, # 081
AT MR, AT MR 71.0 ~ 93.0 d; BT 226
FUET 202 A FWIERK, AFHHN 81.0 ~
96.0 do WA ARIKREZAFTUARKE SR, K
H A B R AT W a5 R (R )R
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HEFEWN 71.0 ~81.0 d, 14K 76.8 d; 1WA K FE
PEEREMRK, AFHHN93.0~94.0d, TR

93.8 d,2 HiISF-H4 FWIAHZE 17.0d, S W
(R B YIHES SN FAGE N, AR E 5 A

x1 BB XERMW(R)EFTHE
E=Ring | B 102 GHME 081 B 095 BT 106 GHTME 211 NS 214 B 216 B 226 HTME 202 HM 8 5(CK)

HE(T -H)  04-02 04-02 04-02 04-02  04-02  04-02  04-02  04-02  04-02 04-02
Z HEEI(H -H)  06-04 06-03 06-04 05-28 06-05  06-05  06-05  06-05 06-05 06-05
G W - H)  07-04 06-29 06-29 07-01 07-04  07-05  07-03  07-07  07-07 07-06
HEFHW M 77.0 71.0 71.0 74.0 78.0 79.0 77.0 81.0 81.0 79.0
W -H)  04-05 04-05 04-05 04-05  04-05  04-05  04-05  04-05  04-05 04-05
g B -H)  06-06 06-06 06-08 06-08  06-09  06-09  06-09  06-10  06-10 06-10
W gl - H)  07-16 07-16 07-18 07-18 07-19  07-19  07-19  07-20 07-20 07-20
AEH W 93.0 93.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0 94.0
WA -H)  04-15 04-15 04-15 04-15  04-15  04-15  04-15  04-15  04-15 04-15
= (A - H)  06-23 06-21 06-21 06-21 06-21  06-21 06-24  06-24 06-24 06-23
i BEAH(A - H)  08-13 08-10 08-10 08-10  08-10  08-10  08-12  08-12  08-I2 08-11
AEH W 97.0 91.0 91.0 91.0 91.0 91.0 96.0 96.0 96.0 96.0
SEHLEE A 1 89.0 85.0 85.3 86.3 87.7 88.0 89.0 90.3 90.3 89.7

2.2 PR AN (ROR MR A 85, (H A BT 081 AR 15 %) B - gt

M EBREHARGER (£ 2)kF , &2 F
(RO RIEATEL A PR AR 1] 25 A7
TEG 24 L (P<0.05), F BRI TR0 =45
Fhl) 22 F g it o Hirp Ht 102 57 211
) SRS T L X RS A H L 8 S5 i 2 1.81
1.78 JiFk /667 m?; 4 102 fY B RERER Hb X6 HE S AT
W8 52 4.35 JTHH /667 m*; W 095 7E4 S5

8 T2 G 24 L (P< 0.05); H 102 T
RiFE R 55.07 g, HOX B S FIHIR 8 575 3.19 ¢,
SOFTE 211 GBGE 214 GBI 226 B 202 4351 HbXf
HE SR H R 8 515 2.25.2.09.0.83.0.47 g, HES
T A R A TR B R A AR 8 522 R0
Gt Lo AEEREW, SN ES E
BRI FEAT R PR R SR |

Flre bR B 3555, O 79.55 em, HE R IR S Rl OB 211 1

5 8.99 cm(P < 0.05) ; A2 PR B L XS

77 1
il

Horp i BOE R R 2 —, FEPE T2
A PR 2257

®2 BESHKRERM(R)ETERZHER

R (CR)  FEAREE /(TR 1667 m?) JEEREL /(JTHE 1667 m?) KR fem K /em FRERIEL /CRE /18D TR /g
B 102 25.00+3.05a 5227 +5.06a 72.88 +3.83ab  8.82+0.05ab 2377+1.01a 5507447 a
B 081 23.95+2.5ab 4171+347b 77.99+597ab  7.75+£0.22b 2243+134a 51.17+3.28a
B 095 23.55+ 1.96 ab 42.87+347b 7955+531a  8.67+0.38ab 23.88+0.46a 5134440 a
B 106 24.16 + 1.94 ab 47.17 £4.95 ab 7639+5.13ab 8.82+0.12ab 23.94+0.48 a 5278 +3.82a
H 211 2497+2.60a 4147£547b 7056 +3.82b  8.47+0.22ab 2244 +0.18 a 54.13 +3.66 a
B 214 2131+1.67b 4543 £6.65 ab 75.03+4.56ab  9.26 £0.47 a 2430+125a 53.97+3.13a
B 216 2275+ 1.30ab 44.88 £5.00b 76.22+6.67ab  9.12+0.68 a 23.08 +0.45a 51.170.87 a
B 226 23.40 +2.54 ab 48.69 + 8.90 ab 7952+775a 8.95+0.80a 2296+ 1.17a 52.71+498a
B 202 24.20 + 3.06 ab 4276 +320h 7390 +6.93ab  8.70 £0.25 ab 2298+ 1.46a 5235+557a
Hm 8 45 (CK) 23.19 + 1.89 ab 47921932 ab 7544+6.11ab  9.27+045a 2425+0.71a 51.88+1.82a

T : SRR AN RVNG TR AR b AR E] 22 5 A gi 2 (P < 0.05).
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2.3 HHKSFANCR) P LS EUEAN A (RORZ 3.11% , HoAx SRS 6 BEAH EU Y8 AR TR AR BE ™ o #r

PEARA A M 102 58T 202 [8] )7 e 22 5 oA St 2 L
HIZR 3 RIH, AU A (R i S0 AR 22 R A S E
HIR 8 SIfFAE—E M 225, P2 5 390.09 ~ X BANREE i (FR) AR MR G 253

465.81 kg/667 m?, 2 Mibfp (R) FowmFX, I Bym s A S, WK 1 R, 45 S0 F
H, BT 106 7 e, PO ERE R 8 S (R S A B A K | R R
5.08%, B 102 =5 2, HOXTHEH IR 8 S TRIBUERIEAHDE, SRR,

%3 SHSSRAZLM(R)=E

#h B [ HEL Py
an (R ) FEEE/ O POXTHRME S R/ FEXT HE S / FEhE FEXT HE S / PR/ FEXT RS /
(kg/667 m*) % (kg/667 m*) % (kg/667 m*) % (kg/667 m*) %
i 102 449.08 2.87 311.13 -15.60 611.08 16.48 457.10 ab 3.11
BT 081 415.00 -4.94 300.02 -18.62 469.89 -10.44 394.97 be -10.90
S 095 402.16 -7.88 333.35 -9.58 468.73 -10.66 401.41 abc -9.45
Bt 106 433.11 -0.79 355.57 -3.55 608.76 16.03 465.81 a 5.08
w211 407.26 -6.71 322.24 -12.59 577.90 10.15 435.80 abc -1.69
Hri 214 418.62 -4.11 266.68 -27.66 556.50 6.07 413.93 abc -6.62
Hr 216 415.16 -4.90 344.46 -6.56 515.68 -1.71 425.10 abc -4.10
B 226 418.95 -4.04 277.79 -24.65 527.13 0.47 407.96 abc -7.97
i 202 444.80 1.89 222.23 -39.72 503.24 -4.08 390.09 ¢ -12.00
Hg 8 5 (CK) 436.57 — 368.65 — 524.64 — 443.29 abc —

T [PV G AR NG TR BRI 22 A SE T L (P< 0.05)

1.0
AT
0.8
A ‘I' 06
0.4
®
— 0.2
K ‘GD .
——0.2
R .
-04
TR = . -0.6
-0.8
B
-1.0
SERTR B Wim Mk PHRE TRRE T

* FOREFEMRME(P <0.05)
1 SIBBEAXEFESREERBERESHT
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ot H3H

3 Wit 54t

A ARSI DL R A 25 A
YA B I R, AR F AR S W E X A B
IRBE R PR AR SR A (R,
A G A RE TR, SR (R ) FHEE
7 76.8 d, WS A T IR, SR (R )
PIEF I 93.8 d;2 HISP- AR FHIAHZE 17.0d, &
SRR (RO R AE T I 88.1 do Horpr gt
081 XA F Wit s, H 85.0d; Hiig 202 Flr g
226 A F IR, 4 90.3 do AIRIGFHAE T A i
Fh XA BE IE AR, U B 6 5 Bl BB A A 0] 2 1 < e
S5 AE DR M A Y 25 R, (A A A A
ZEK.

R R RIS, BT LIS E AL
RMAR . &SRR (R ) HBigt 102 JBigi211
P S A T AR L6 RS A H L 8 5 i £ 1.81 T
1.78 Ji#k 1667 m? {HICGE 25478 S5 Hriil 102 119 i
FEEC LEOGF AL A L 8 52 4.35 T bk /667 m?, B
1 RE RS SO WAR ) A e BRI , DT ) 422 Sz e A
PIH A P PERED, B 095 TE& SR A P s, h
79.55 em, FEBHTM 211 7 8.99 em(P<0.05); 4 SR
s PR 1) LU T B A ML 8 5, R
081 I 3 ; £ S KA b k8 Tk Il it
YIS XT RGN 8 S R gt L fEAR
o, NSRRI (R RIR ZYEIREE B 102
FIBAT

FEEEVEYI A R RS TR R S
L EVERAZRG RIS I Hh A — WG SR
b, MRV E A il BLIR B e 2 B AR, JE
X7 A A SRS TAR G A0, R B i 5
FEAHRC B R | ORI TR R
AEOG, EREION P i TR R e = o SR (R)
SR XTI 8 S ES R

4 390.09 ~ 465.81 kg/667 m?, Horh, i 106 P-4~
TR, U BRI P 5.08% , HEBHT I 095 BT 081,
SH 202 43715 64.40.70.84 .75.72 kg/667 m?, 445
AR CGRO M= iR B e , (A& S A (R)
S R AR 22 5 . ZEAE R T
82 0 A S N, AN TR b DX RS 77 e 5 i 38
K, ICHSEFZ M T S AP i ik

25 ER B 106 JHTE 102 H L 8 S A 2R
GYERRINAGT 35 EAE R ™ X HE) i

S 3Lk
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directions[]J]. Journal of Integrative Plant Biology,2019,61(3):
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Adaptability Identification and Comprehensive Evaluation of
Different Beer Barley Varieties (Lines)

XIANG Li, DONG Yusheng, WANG Xian, CHEN Cuixia, CHEN Zhijun, MIAO Yu
(Institute of Crops, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China)

Abstract: To screen out new barley varieties suitable for cultivation in Xinjiang (high altitude and arid) regions, 10 barley varieties

(lines) were used as experimental materials for adaptability evaluation in different ecological zones of Xinjiang. The emergence period,

heading period, maturity period, plant height, spike length, grain number of main spike and 1 000-grain weight were investigated and

recorded. The agronomic traits and yield of each variety (line) were compared and analyzed. The results showed that there were

significant differences among the tested varieties (lines). The yield ranged from 390.09 kg/667 m*to 465.81 kg/667 m* Among them,
Xinpi 106 had the highest yield, which was 70.84 kg/667 m? and 75.72 kg/667 m? higher than that of Xinpi 081 and Xinpi 202,
respectively, and 5.08% higher than that of the control Ganpi No.8.

Key Words: Barley; Variety; Adaptability; Identification, Comprehensive evaluation

x

%@ T 2025 F( Kk £ 55 £4 %)

(R GAAREFE) b B4 SO 2 ) b SORHE A RIS 28 ) i A O ) it o ) 500 P ) 4 SCISGSR B )
BT RO B 42 SO T b 25 AR TUZR SR Bt 2 Y BT HIEA T L ) R 2 AR P OY 5 4 SCBGRIT T
FEL 0T I A HL B R B UOAE A 22 R VIR — NI 2017 4R EEVE IR A0RS S RHEEI R, CACT v [l 1y F 7 e
HT)(2023 1), OA FF R B 1) (- 550 o

(KRFEZHBLRE) RITIHE R B £ VIR X A RHF 50 390, Jep B KT T R4
TR AR S R T, WA B BB E M RGeS, EEMGE R /N KR B KRR AT ER
FAEW BT S S FIRMIF UL, N BR: BT - R SRl (B R0 AR RS A2 R S E Rl AR AR O o S T
PRSI LA BRI | £ FHRS RIR SR AN A, FEAMEE S EE AR LRI S R
FHE B Aol Al 2845 BN B Al K A % B A= 2

ATIBU T, K 16 A ENIMAFELT, P EREES: S CN32-1769/S ISSN 1673-6486. [F P43 &
15.00 JG, 44F 6 JiFE 90.00 JC, B I K AT

WG, WMTT I . AT B B S A A TR R

% :0515-88330625 M ik : hitp://dmkx.chpt.cnki.net

H FA5 4 : damkx@163.com Mg 2224002

HRJRL K : (R FE SRR ) A g 4E T Mk VTR BRI RGBS 9 5
FRATIC R VLI i b DX R Y B} 2205 B FE AT BRI AT B ST

I 10-400901040004637 F e TTR S sk g

e L S S B e A S S T S a ST T T
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KEGHRERE  2025,42(3):22-27,56

Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
WUF AT : damkx1984

S, X AR, NS, 5 VT AR B DA /N2 it R O R A A R B K R R FE [J/O L. KA 543 26 FH4,2025,42(3):
22-27.56(2025-05-13). https://doi.org/10.14069/j.cnki.32~1769/5.2025.03.004.

b Y4

KA R DA 2RI Bl S BB A B 5

R XA L A 2 AR E A LBk B VERREL L s
(L B M T ITEB X Al 5 AR LA Mot T35 3 225200, 2. 3N i g lb B R A IR % oL, T35 #50 225100)

ELERHIER T EH 7 A/ NE SR AR BRI INZZ iR = it S A s R 22 5, SR PRERGS FER A Richards
DR TR AR AT N R PR S A S PR I 56 BRI TR S5 SRR 7 R 3T 1820 WP iR, R
8779.95 kg/hm?, #%77 28 Tk, 775N 7 479.60 ke/hm? ¥R S B P47 7T2E 1820 TR BT ib iy , A TR BT it is 3 49.35 ¢,
77 28 TR AR, N 41.73 g S-SR AP RS ORI E AR B 22 5 . RRDINZZ SRk PR R 2 SV IR, B S FPAST]
HRSHWA PR B R BEAF] 0.99 LU AHOCH BRI, SR A 5 R e it i 3 IEAROG , 5IEARS AN B3 EAH
I P ITESGH AR G PR VSR R G A R A SR 2 TR DG, 5 T8 O 2 R B R S 35 LA G 5 T ISR R L
PG IR R R e TR BT Y 2 X — B ARG /NE M i A IRk S e NS TR i . AR &
B, 7 ANGFIERE)S 35 d JULSEHPRL S KR WK ECRIIA 22 R, 1157 1820 A7 77 3472 23 GHEAE)G 35 ~ 42 d LI R iR
PR AT R,y T kS NG A e A2 s s TR s, T DA S A R K AR 0 T
SRR VLABIX s /N7 5 RESRRRE s AR OGRS BT 5 77 i MK

hESHES.S512.1 XHRPREED A MBS 1673-6486-20250024

JINAZ 7 At o )T o T S Sl 1o R I AT
KLk B IEA WA SO RIEk RS
JRSEEM, AN [ dh | SO (] — bl AR AN [R) A X
S AN TRARA R A 22 5, INAE R AR
PR RIS TR T M, =380 7 H Y T ik
AN, [ AR XN R PR R
ZIRIBSR R T TIEZ T, AWTTERI, /N THE
FA PR R, A EA TR N
an A TREET R 45 g, W HBGR 7 1 15,
NZLARSEWTIE R B, PR S R PR i ) P
SE PZRP; SRR 22 SRS, RESR R R IR 5 2
P ) S 25 R DAL o 5 X R R S 5 i B, <14
TRE 252 TR A0S /N A TR S R ) e R 45 DA A
FERM,SFRIHERGAAR /N TR i S 25 AR
K, GBI ARG 255 38 VLA 0A
N FETHES HRAFIESAF ERBON TRL R TR
YRR, R XRPR B AR IR S B BC R, T

Wik H 1 :2025-03-06; 1 5] H 4 : 2025-05-07,
FEGIH T8 AL R SRR 4 (4 142023118 5 ),
PEF TR I (1986—) , I, Wi+, SR 20, R L2001
FARMET TAE, Email: 474806284@qq.com,
* WAEVER 25 (1988—), L, Wi+, MR 20, NI 240
FARMET THE, Email: 446974519@qq.com,

INFERPRLI R S HESR A A S B S 2 HTA
IR B NERPRLIACRH XS /N L R
A AF 2 OGBS RPRL B K PRI 2 ATl Ak, 32 519
Tl AU R D (TP S T A N g (VB
kA 7 A AR RL A A | RPRLRESR AR
IKAREEZESE, DI VT AP T i 24 22 X/ N B A
FIHEAIIE S .

1 ST

1.1 AR

HER 7 AN PR 4 5 7 23,
W72 28 77 33 B 15 A3 77 1157 1820, ik
55 4 ON R 4 A WU S (B, R
R 26.75 gfkg, R TN 1.67 glkg, AW E A
27.4 mg/kg , HAE SR 60.0 me/kg,pH H 7.16. ¥
HE/NZE PR 6 750 kg/hm? LA b T /KA . FE R
i N 156 keg/hm? P,0s 72 kg/hm? K,0 72 kg/hm?, 43
BENEIEHE N 69 ke/hm?, 815 HHEE N 90 kg/hm? K0
24 kg/hm?,  HAth I [R14E BRASHE [R] R H
1.2 BT

RIS S TFVT IR T VAR X B B R
FHTFRBRARN (REZE ) Pl B AR 22477 M VTR 3
(119°40’ 54" .32°27' 32" N, ¥4k 17.6 m). KA
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2025 4F

ot H3H

HLHEST, KX R, 360 H 3k 2023 47 11 H 8 H,
Aoy X LA, FT 1 22.7 om, &Rl R
187.5 ke/hm?,
1.3 e H S )ik
1.3.1  FPRESRIERE . BT [ — K K
AEY RO Y O HUE R A B R R
97 dIHIREURE, DURRRE 7 d BORE 1 IR, HEM
B RRIREE 20 B, RIBCFFRLIF R, SR ZE SR T
FEFR 105 CARTE 1 h, SRIGTE 80 CA&MF Mt R
i, YA TR
1.3.2  FPRIBKEARME . TAE)E 35.42 d Jliosk
RUVEAT 3 YCHURE , AUk B ML BEER 20 /> FAfd, P
W, R, AT CBET SRR T R SRR
KR = CRPRLEE S — FPR T T )/ FhE e o x
100% , Bii7KH(% )=(Fil— AR KR - JF—1IK
FPRE T 7K ) AR R
133 R RN /N LA T, A SRR
3 HARFER S, ST L, B3 3m’, R
BON T W) Ok, AR 2T e AR, 34 13%
PRI B FPREN LRI 10 BRI 755,
PR R H R VR A R R R TR
1.4 BEgeit 5504

S%FH Richards 772 W=A/ (1+Be™)"W & /N3
Frpr s A, o WO TR TR (g); A 9 TRE
i Z4E (o) N AR REG B K A FES
Bo MR T—BR T, AT A/ N R PRI R
(G) L : G=AKBe™/N(1+Be®)MUN - {34 Richards
D5 AR RN S GH R )y R AT — S S RO Tk
FEREHE IR RRAE « N TFAE B 38 31 de FOHE IR 3 1) KK
T G=(InB-InN)/k, ft KFEI H R C,.=KB/4, -1
AR HOR G=AK2 (N+2) AT 35 3 31 Rl A
T=2( N+2)/Ko SRR BT —Bsk =, il 1%
FRERY 2 AP, IUFE ¢ A8 AR ERI(ER & Al ;2 1

IR F R v TR i 96% it E], 154 T.(5—0)
DTSR RN, D) P IHRE R AL, T
(t—6) WEIEHIHRFEIAEL, F o A B BEHESK
HOR( G Gy G)FRER LR (PP Py

3T Excel 2003 F1 SPSS 19.0 #4447 %48 4b
PR 25007 o

2 BRE5HH

2.1 PR R ST

Mrma (£ 1) A, HILE 1820 & N
8 779.95 keg/hm?, JEEF 1 v, ok JE#42 33,463 77
PR HEE 3 47, = S HA AR 2 R A
o Wiz 1820 AR Z , ik 498.15 T4~ /hd?,
YR 4 SARAEE R N 42570 T34 /hm?, 7
HHZERES I FE X (P<0.05), NEAREREL &,
WiRZ 4 2, BE R THE 15 Y114 18204
4z 23 Ffedz 77, Hp Az 15 b TR I,
FE P<0.05 KT, 7 AR Rl 43 4 41:55 1 4
RPILAZ 1820 FHLAZ 15, TR arim, Hid
49.00 g; 55 2 A1 NAFE 77 Fih 7z 33;5 3 o hn
23 fipRE 4 5 B 4 A N 28, ThRiGE i
AN 41.73 ¢

Xy S R B R A TR A (R 2),
LR TTRLT RS 7 A O R B 0.840, 2
e B 5 A s AR S PR A R R
0.460, 5 1 35 1IEAH ¢ 5 BB 5 7= A O R BCh
-0.340, A~ 2 5 [ ) & A RUCRR BRI OR A0 2 A
FAAHOE, TR AR A R A A G, X
Az R B REIE LT, B2 i T T A ) 1A
T, AR HH B TG 2 e LATE R AR 2k B4 e
B G B A H R B R EE E R RR,
[ s 2 A B PR 252 M), AR AR B = i e [ &
R R BT RE A R TR

&1 ARNERMFEREMEEER

an 74 /(kg/hm?) HEHEE /(T hm?) TR H /Chr 1 ) TR i /g
YR 42 7763.10 be 42570 ¢ 4434 a 4393 ¢
BT 1820 8779.95 a 498.15 a 38.05 ¢ 49.35a

3 23 7771.20 be 477.15 ab 40.89 he 42.59 cd
W7 28 7 479.60 ¢ 44970 he 43.08 ab 41.73d
3 33 8 670.60 a 452 85 be 43.47 ab 4737b
3 77 8652.15a 466.20 abe 41.05 be 48.72 ab
B 15 8119.20 b 470.10 abc 38.01 ¢ 49.01 a

T« [RISEUE 5 A RN - B R A H ) 22 5 H e 7 R L (P< 0.05)
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Fx2 FELEMSFEHREREST
VES O VTR Tk T i
HRREEL 1
FHERIEL —0.849™ 1
TR 0.437" -0.513" 1
FrE 0.460" -0.340 0.840™ 1

e oo AR RN BEAHDC(P< 0.05) MR AHIE(P<0.01), £ 5 [H,

2.2 KPR SR R AR

B 1 BR, 7 A/ N ARG BRI AR ST A
ALk, Bt — R — 8RS REE IR ]
FRE , ASTR] A N2 R TR T AT AR 25 5% Ak
J& 35 d BWGRIANE] BHEZ 15 391137 1820 4277 .
YAz 33 Tk o B W sy 1 oAt 3 > ah AP, 3X
4 AR KPR TR AR 50 g0 AIRl/NZE
an FA] PR S4) JE IR  AR A R I B 22 R (R A7
FENE — P - 27 N 2 . fEAES
28 d oAy, A5 RIS IR BIVE I e I, L rh LA 15

0 —afgtdk 4 5

e AR FE 77 M2 33 Hak , $72 28 fdif; b )m
35 ~42 d WA, BREEAZ 15 ANHA A FPF 2 HE S
R E AR, WTRERE A 15 ARSI S R
42 d BRI iRz 4 5 9 23 % 33K
2 77 S-SR S 3, B 1S LA R Y
RN FEREN AR FpASTR] S AR RIS R A AR
W stk , I R S i R A TSR], AndsEE 15
WHR P K, R BN S P R i 72 28
IR AN P ZE st [ A A K, X s 22 7]
REXT Fe & ) = i P A R

34 -
S T 1820 e A —edEE e
50 ---» 3 23 ;J"__l:'z;'_'—.r;- 209} }_.f \\ e VT 1820
o+ T e == 3
- =1y]
&040 - —E 3 S 2.4
a | e =
E30} i 1.9
ol # 14
20 ‘:E
0.9
10
0.4
0 | 1 | | 1 1 ] 1 1 1 1 T X
7 14 21 28 35 42 46 0.1 7 14 21 28 35 42 46
AE S i) /d IS I /d

E1 AE&MEEFTRRETL

2.3 FPROESRARHIESEL S TR0 A OGP

& 3 BESHOTUE & A A R
U, Yest 230 R JLIEITE 0.994 ~ 0.999, Ui B i% 7 7
A DA AN [G)/INGZ SRR R SR R . i 4 7]
LT A R A RO IR S R (T) 25 3R
U FIAE 36.40 ~43.27 d, DB K4 W R 7E 46 5
42 d BEARSEMHER ; HrhiaZ: 4 553 23 1)
AR IR R B, U127 1820 WA
WHFFE R B, 25700 7 do ERHER R, b
Tofi ] 5P 9 5 4R (G) AR MR AE 1.42 ~ 1.92 me/d, i
KV (G S B A 22 55, AR IR AE 22.03 ~

2 A RFHFFHLE R EETAL

24.08 mg/d; HHAEAZ 15 BTSN R AR AHE
W HCRIHNE AL, P 28 IAE R AL, X 5 A
FHE o MR B RHEHGE R KRB (T -G F
TASATITE 2 d DL BE7 15 K, 8 2.99d,4%
7 28 I o BEAMKPRIES SRR 3 AN, 829% L)
ARG A AR ], A R Y 50% DL
3 NI IARE SR I AR IR 15 R FE 7T B
28 Ak, HERIH G > G > G, G, BPFIES R
Gy 1 2.53 1% . G5 1) 3.41 1%, ] DL PR I & /N A2
KPR 2B B .
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KEGHHRLE 2025 4F a2 Hi3
* 3 ARNEBMIFHERFRESH
Shh Alg B K E W=A/(1+Be™)V" R

iRk 45 45.167 4 830.500 0.334 2516 W=45.167/(1+4 830.500e 033+ ) 12516 0.994

i1 1820 53.287 243.579 0.224 1.516 W=53.287/(14243.579¢024) 11516 0.997

% 23 42.797 5 483.600 0.332 2.796 W=42.797/(1+5 483.600e 032 )27 0.995

W 28 44.057 242.338 0.229 1.551 W=44.057/(1+242.33802 ) V151 0.999

W 33 50.097 820.222 0.254 2.146 W=50.097/(1+820.222e2% ) V2146 0.999

feF 71 50.711 6 500.700 0.325 2.602 W=50.711/(1+6 500.700e 32 ) 12602 0.996

HiF 15 52.588 5581.900 0.322 2.404 W=52.588/(1+5 581.900e 0322 ) 12404 0.997

T A WAKLAE, B W5 48, K E ARSI, R ik E REL.
F4 RENEZESFHHEESH
01 Bt NI
At TAl R, v ca o c/ G/ G/
(mg/d) (mgd)  7/d Pi%  Tid P/%  TYd P/%
(mg/d) (mg/d) (mg/d)

YiEF 45 3640 0.13 1.67 2.60 22.66 17.64 0.89 34.99 10.03 2.30 51.63 8.73 0.69 13.38
T 1820 43.27 0.15 1.69 2.58 22.73 16.22 0.87 26.76 13.02 2.27 55.95 14.04 0.65 17.29
7 23 36.63 0.12 1.48 2.32 22.82 17.63 0.89 36.90 10.39 2.06 50.53 8.61 0.62 12.58
W7 28 42.06 0.15 1.42 2.17 22.03 15.65 0.76 27.09 12.76 1.91 55.79 13.65 0.55 17.12
4 33 4154 0.12 1.53 237 2345 17.15 093 3222 1260 2.09 53.17 11.80 0.6l 14.61
®HZ77 3814 013 179 280 2404 1885 095 3559 1039 248 5129 890 074  13.12
A 15 38.34 0.13 1.92 2.99 24.08 18.95 0.94 34.18 10.26 2.64 52.09 9.13 0.78 13.73
Ty 3948 013 164 255 2312 1744 089 3253 1135 225 5292 1069 066 1455

T TN AERES IR SR AL, Ry IR K3, G FIHER R, T, - G NI BN KHE SR AR KRB, G FERHEI A

T T T 3 ) PRI ZEE 8K G G Gy S

R, £5H,

FPRER S S TR R AT (R 5)3%
W PR R S TR T i B 2 IE ARG, RS
B IEAHSC R B I/ N3N 3
SEMFPRLTT I VESR N R, VSR A B T S %o
L T S AR /N o SEHREIR BOR (G) 5 g v
WA R (Gy) IR R (Gy) B R AR,
ST R (G B IEARSE, (HR 2 Pl
HEHRGE A G, AR ATE N 1.91 ~2.64 mg/d, 23 1A
G EALTE N 0.55 ~ 0.78 me/d (55 4) , i B P }
TSGR G WP AR G RE SR, JE 57
M -7 o I AR o BT LA, S R e TR
i ) FE B PGEPE R ZR IR R IR R
2.4 FPREE KRR 2 A

2 6 ], FE4E T 35 d, TRl S RlokE R & K
BT AIETE 37.01% ~ 45.51% , Z 5 IR ;

B 3 ARG A, PP P AR B0 3 AN RS L

TEALSG 42 d, 37132 1820 #3% 23 A3 77 Hk%
B2 209 VAR ; ZEHCHRI 7 A SRR ) & K R /N
BYEEHELE KPR UE(18% ) , Hihiz 32 23 Fk %
A%, 4 12.82% , AN EEMET syt , T B A .
MIBEAGHE R FF , MAEJE 35 d BIHR MBS K
HGERIITE 2%/d VL L, Hodh v 32 1820 .47 23,
W 28 KT 1T HEME 35~ d B E TG
42 d BRI BE 352 33 WK A, iR %
45 BAFZ 15 19 2 BB R IEAHH XY | Fp4k
PR o AT 7K SR 7E [T B[R] sS04, (E%
THEA A B & AR BRI AR L1, 2EA A
BE R RE X R B K R AT REAN [A], DAY Ok 1% 7K
SR BN, FERE LI K 0 18] 368 S B T AR AR A
KA W R R
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x5 EXSHETHREMNHEXZRE
We T R, G T G Ginax T G T, G T G
W, 1 0309  0.029 0.765° 0731 0706 0378 0617  0.109 0717  0.100  0.625
T 1 0.650  -0.257 -0332 -0288 -0.713 -0435 0968 -0356  0.966" -0.490
R 1 -0.057 -0.132 -0.518 -0.639 -0.700 0573 -0.152  0.747 -0.260
G 1 0.996" 0.764"  0.740 0670 -0.481 0993 -0.402  0.965"
T G 1 0.794" 0795 0711 -0.547  1.000" -0478  0.984~
G 1 0.870°  0.897" -0.449  0.799° -0.521  0.806°
T, 1 0.849" -0.831" 0.810° -0.860" 0.877"
G, 1 -0.529 0720 -0.634  0.757
T 1 -0.568  0.971" -0.682
G, 1 -0.501  0.988"
T 1 -0.625
Gy 1
TE: W TR
F6 AE/NEBFHEKEMPAKER LR
BRI 1% JB KA /(%o d)
i
1E)5 354 )5 42.d WOk SRR ER MBI 35~42d  fEJRE 42 d—IioiR
W% 45 42.84 27.47 15.66 2.47 2.20 2.95
1% 1820 42.83 15.64 14.16 2.61 3.88 0.37
W# 23 37.01 14.04 12.82 2.20 3.28 0.31
28 41.30 20.28 16.27 2.28 3.00 1.00
7 33 41.69 31.29 17.64 2.19 1.49 3.41
K#E 77 4551 19.87 14.42 2.83 3.66 1.36
W15 44.85 26.73 15.71 2.65 2.59 2.76
-1 4229 22.19 15.24 2.46 2.87 1.74

3 5Lt

INFERY e AR AR RCRT TR e 4
MG i g FRC ) S R R A A ],
AT X 7 A4 it ) 7 e A I R R A T
XA, A BTRL R R AR R IEAOG, B

G, AR AR

TIF 655 PO AT 5 45 SRUOAN TR ] ok 25 BT i 7
BRI A RO, 145 S A TS B A
SR TR, A SRR R ;
TEARTFIA SRR ORI T, Sk i n]
B TRLTR MR W TR C 7R
A RREEOY I oA ER PRI, MR s
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2025 4

ot H3H

Wilo FE/NFE AR PrAb A, 3 R B, $4EE
ARG D PR 4 BE R B3 BA RO, 1 e Rt
SRR AN R IR R . AERERN
PRREERE TR i, TR A i =™

T AR HEIREFEAT A Richards . AHOC
PR, ST R (G) 5 TR R A G 8
EPEIEARDC , S KGR (G R B RUE S
BRI T, G) 5 TR A SGEAR 25, 3L
TSRS KRB (T) T R 2 KA (Ty) Hedsd
R RE(L) IR 2L R A (1) ¥ 5 TR ot o
TG b 25 A5G 100 I FEE K P 252 s (0] I AS B A B8 Tk
J A, 35 4 R AR S R ST A SRS, S T
SEF TN R SRR RS TR o i 3 IR
KIZERVR—34 ml R SN A 22 FA ¢, T g
AR Ot OKEFF IR A NN A RRES
PSR AR THE R st [0 B S 2R P2 M T

KR 58 UG PE AR K B B, A 9T & B
[ FIFEAE IS 35 d SR ULIGFPRL & KR K Y
FEESR . ERITPRIX A T RN A
Je 195z R E IR, AT DU Se ik
AP KRR SR, AR AT 1820 4k
71 hF 23 SAEAL)E 35 ~ 42 d DA B R B
R, PRH K B 45 e st i A7 28 42K 4y, AT ELA4%
WA A (G ) METF R, i /K o R 2 PR A 4
UM, [ — S A EAS AR [0 AG 22 5, FL
Tl 2 5 B Sk, A A M S 5 A AR B I F
L V- 359 158 K G 3 AT AE Sy /NS R K R
PEREFEARI,

BRI IEINR , /NZ2 T-0 o o I SR o R
SR B R R R IR R ] 7 P
SEMAEE A, SR AE /N R 32 3 i TR T
PR FZ | SRR AN R T R, 3
EPURE, T AR AE AN I RERY /N AR S SR
PESTHT R BL, TP B R 11 1 A 2 7 i Y e 32
SR 2, T 5t B2 AR R A R SR 3 P A
SEISHE K, A T4 5 B BB, 9 A R
PR A g R 1, PRAE /N2 A s

7K NS5 [ A5 B ik, Q00 2 SO i 5 2 e S
(1% PR E it 0.3% MR — E80 ) Al i 4 g
SR AR R I RS R, STk PR R ok
b, Bk B /INAZ G P R

S

[1] DALE E M,HOUSLEY T L. Sucrose synthase activity in
developing wheat endosperms differing in maximum weight[J].
Plant Physiology,1986,82(1):7-10.

[2] F s, £ P Rl o, . AR [RIZE N B Bl A i R
F4rHrI]. FhFRHE,2001,19(5):35-36.

[3] 25 W0 008, 5 A 52 AR TR, 6. AR Ti) /N2 b b PR S R v
TR AT AR 2EH],2019,34(3):96-101.

[4] WA A R, RPN, 2. i K/INEE AR SRR
FPRLHESRAEPE R DGR (D). MEY2#41,2018,44(2):260-267.

(5] RULTAS M5 A e AT AR, 4. AN R B 4 /N2 KPR 3
AE RIS TRCE R IR HEAR L S4,2019,40(10):630-
636.

[6] TR 7R T Fh 2 b X 7 /N PR S
PEAHTI]. b AR 24402,2010,25(52):84-87.

[7] XUVR R, S0 K AR R, 4 /N AT RS R 5 TR
AT AdbgRl 2= 224,2014,45(4):12-17.

[8] £% BR A, IR TR /NFEFPRL A KA W B T i AR R 5
EHIERD]. B aAOll K2t247,1993,16(1):27-32.

[9] 5 (VL AR DA, 52 1k, 55 /NZERPRITE IR S 5038 S T ok
FAHSCHES T Fh+,2008,27(6):27-30.

[10] = Fi B8, 556 50k AR /0 4, 45 A [R] /N2 ok 20 5 e
WAFERRTE). WAL F2,2019,51(10):40-44.

(1] X R 0 A, T T B, 25 & /N AR TE SR P B 800
W) GBI RL2,2006,34(8):1560-1562.

[12] RAME, T E XIIR]L . /N R 5 AR,
Ol BF2,2019,52(23):4251-4261.

[13] TR EMA, T PR ARRBEBNEAPRRES T
JRAR B A R R S i 1 DG R (). TR AL B,
2018.47(6):13-17.97.

(4] 8 BRSO B0 A, 25 0 SR 0T it P T S X o
F /N2 7= B A R R[], L AR Rl B2 ,2022,54(1):
68-73.
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VU 2 T BRI R i P AR N 3 B i WI2E e b

oo R HER 2 A @0 50 O EIEESE L R EE LR TR Lk LR B ROk e I
LG - AR PR 224 B, IR AR2 8600002, P IE 6 X H W NI T A BOl B 2EBFFE ) s, Ve H 5 U 8570005
3. FARCRE, PR PE5E 850000, 4. 48 T 4l 5 BRORAE A=l S0 IR 5 it A% ol 1 ) R S 06 22, T % 850032)

TE BRIV BRI A R A 0 7 ek B e by D 3R 22 [ B AR ELE PRI AR B, AT RE 10 A RRAN T BT b1
AP R R TR AT A N R B T A . AR BT A ST IR b SRR A S R R R,
38.14%; A= F RN, N 2.16%; 4857 80> 20% T ERAUCH SRR RRE FRRL BT )7 i AT OREE BRI RGBT, AR H
e S ARG 5 7 R T AR AR BRI R S S U OGO, 5 A PRI R EAROG , B O B IEAR G 5 )7
P = R AT RS TR e B B2 ARG, 5 RS S 8 35 1 SRR G s R R S oy I RO B it S A 3 TEAE G, T
e R B R S T TEARSC o PRI, Sk i) S AR Seofe O BRI it 7 i A R R A T ™
o RS R A RO TR B VR B AT i 29V, TR AR5 TR 2 (R AR ELA kY, L) 52 i ot

IR IR
SRR - PUIRC; AT R 7 s AN 2R A
HES%ES:S5123

H P (Hordeum vulgare var. coeleste L. FE TR
ABIRAE , J KA — DT, PRUIHORERL N SN FF
BRI ES FPRLARER , MR MR R ok o
SRR T RIFRY, T AT PR X A
TEVY I T 18 23 B 03 DM ) 150 By 301
MR B H R RO 6 H A5 S T L e E L X,
B IATAE 25.28 J7 ', o, UG A5 |
die it HLME— DR T AR R 7 BR A i DX, 7 R
ANPEIAANE YR AR 609", FRRULEFMIX Y
HEREEGHZ—, BAZSMWIR(EED &L
4t e R ARNRT ) RS X TR BT
AAF T v AR | v I o I DA R SR e S
TR RURAE IR, BEAE AT S KPR  , AR

SMERAREAD: A

Wi H 11 :2025-01-02; & 5] H 4 : 2025-06-02,

FEETUH VAR XEHET B AR R4 (XZ2019ZRG-59) 5
o Sl e 5 0GRV T5i3E 2023-1 5) 5 2 FHR 24 AL A1
TR LR R R RS B

fEE RIS AL WR(1995—), 5 E0F5e Ak, BN E R FEY =
FEOER RCAT B gk kR K T OB RPORR VR BF 5T .
Email: 18898091283@139.com.

EEEE R E(1971—), &, #82, EENE Y S =R

A]FRLE R T T T AT BTSRRI 5T, Email: slzhuoga@163.com;
K ECIRER(1983—), 5, B4 mIBFSE 61, RN HHH
AL FFSE , Email: dwdunzhu@126.com,

XEHES :1673-6486-20250001

Pl G K i AR FEA R IR AR T %
T 2 PO B S oK, E R R = R
B AR K A — BE R L, R L R R
(B8 H AR R R4 S B, PR B AR
ESIRTE, B R BB RN AT S EE Z
%o B T AR X T PG A R R 2R U
N RO A 25 A TR L, TRV, HE AR
ORI o5 38 32 AT, (0 AT RR BRI B S [l R IR
W . AT HER, &8 A iR SR
DT B AR R R, A R A&
H 18 Z ] E H AR E Y 50 ke/667 m™, 7E
PR G A DX, o A T B 45 50 b — ] o
RO, 5B T AR 2 ) H s, AU AL T
RS HERY A 7oK, t e T 4] B i 2 7= TR) B
TABMRGET . K, 758 R B S A X
BRIV, WFFEC E AT R R =T
A UERRRE R X Sl AT BRI DX S ARl R A
YA Vs AT S .

TR AR i 3 B R ThE
i AR, R — AR W e 5
SR A R B, TR X Y Dk R
SR, 6 R 7 B R B N CPE 3 ), R K
W2, A BRERBO = AR T i 294 A, R AT B
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WP AT R B, A R R A L
FEBOBCAEER 1Az, [R) ™ 5 = 2R bR A SR gk
WEEFFEOFTE A B, R R A AR RORCE TRLIT
I 5 7 AR DGR S TR, AR A DG T
PRI TRLTCR M BRERAFAE/ N P A D 2=
FEPRM], R B R Z AR BT A
HAMERSCR , R P b i = 23R 2 DM A fE
ARFFHAE R, AN, BT FEOITOR I, R
KL 5 A T A 5 R 3 R O, I v g2
1T O ORI R BURLAS 2 , AR B IR
TEEM RIS IR RAE R B APk iz |, 1
FIELG 5 N HUR T DL AR B, =R 13 75 ST 50 &
B, P AR AP A AR T L. ZR G
NBPFERBL, $2 e B i i SN A T 5™
SAE T g 52 B e A = R B R R [
A, PRE R R A | A TR T A A A AR

VU BRAY A= B 7 ™ B R BN R 23 A
TSR Z R TR BR AL AN BT, AH 5 P i
K RBIWTFEEARIE . R, ABFFELL 10 4P
LA BRI RTINS B, R T R R
R R MR AT 234, LY D &8 BB ™ B A
AR IS

1 HES7®

1.1 g A

AR I TE VO AR B 2= B 52 Rk B (94.34°K
29.67°N, W3R 2 998 m)#EA T, iR 5o b J8 T =5 S A
FRCEE X, R+, TR LR &
(B34, T 17))18.00 g/kg JHEALHR & fE 0.03 g/kg
B 0.04 kg, AT H 0.6 gkg, B HE
1.50 g/kg, pH {E ] 5.69.
1.2 AR

ABFFEM B 10 A PUA T B A, Hor 2
T R VG JEAR L DA e i A, 22 PR 1 9 XA 4K
Fl2EBe RAEE T , 2 H T H BR300 B i
Pl 455 15 VG A ELISCEE 19 224 1 5 ol Of
ETAFE, AP A ERR, J5 2P0 H 6 XA
FREBERA T E 24 NEE 1 5, & HE A
PR r A RSB 5 LR SRR SR VU R YR X AR R
A RN = N IOR S STV I N W 77 2 g N

S5 R VU A& 7 R b ) 2 R A R A R
% 10

®1 HALERRMER

JENTE TRy AnAp JENTE ey b
GL % D15 K155
D1 S BE= D16 £ 165
D8 47 8 5 D17 £2HF 175
D11 £E11E D18 £HE 185
D12 AHF 125 D19 £ 19 %

1.3 KR SE R

IRI6 R B ZBEHLIX L RS, A 3 . /)
X HEAN 12 m?(6 m x 2 m), FALA71 , F7HE 20 em,
AINIX AR 45 em. N T RIAT 2% 44K , 4 Fl it
225 kg/hm?, ZEAE J PR & 75 kg/hm?, A B 150 kg/hm?,
SEARTE KB R IR IR £ 72 ke/hm?, 375 1B i
PREE 72 ke/hm?, HoAh A FR[A]— AR H .
1.4 WEHWE 5%
141 AT WA [R] R T
1 AR AR R TE AR M Y (R
50% V) b A PR B A B RRIE R 1B R E
A H
142 FBRPFIIN . B AR/ NX AL 108k
MRE, B SFPA 3 REE S, JEH 30 Ak, Mtk iyl
FEALFEAR R R BRI TR i A
BB AR I E 5 i — e R A R R
o A RCBEECR ™ B I e kAR« RN X
B ek B 3 5) Hag AR/ R K iy
1 m? FEIX, 58 BURE X A RO B ) PR 2 ), 677 8
e R T DL R PR o o, Fe 2 R 2 SR
AR 1 hm?,
1.5 st

K Excel 2019 #1780 A9TC B2 31, R
SPSS 20.0 HEA RS FIZ E AL, SR Origin 2024
AR T o

2 BRE5HH

2.1 PN R R A T2 2 A T IS S
H13R 2 AT RUA Y, 2 R e R0 22 v 40
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2025 4F

ot H3H

BRT D16 fhFich 14 d 4b, Hofth S Ah o 12 d,
W 11 A9 HAN 11 A 7 H B 2511
H 142 ~ 151 d, 4805 W R 08 D1, iy D17,
WA A3 H 28 HF4 A6 H; KITER
RN 12 ~ 23 d, Z2f8 R 108 D1, Bl GL
M D18, A IS5 4 J1 9 HAI4 J 23 H ; 42%H
W 12 ~ 21 d, B R A9 DI SRR,
IR D16, FAEIAZ 0 4 H 21 HFI 5 7 12

H s B 2 adh ol 52 ~ 63 d, iU s R 09 A
D1, iR D18, 451k 6 A 15 HF 7 H
3 H. 10 MAHRR A A B IE 233 ~251d. 8@
i A F AP A B A, R D1 7E
PRSI A A 1 A R B B T ) () 35 /0 A
A, UEBH A SE S0 T RS AU 1o v s 1R
BRI, A A A E I B R
IRTA Oy e

x2 ERZERGEMHNEELEBTHRER

S EEWO - H) W B /d e
TS B ZRR AR R BRI R SR — 2R SR i A/
GL 11-07  03-31 04-23 05-08 06-29 12 145 23 15 52 247
D1 11-07 03-28 04-09 04-21 06-15 12 142 12 12 55 233
D8 11-07 03-29 04-17 04-29 06-23 12 143 19 12 56 241
D11 11-07 03-29 04-14 04-27 06-29 12 143 16 13 63 247
D12 11-07 03-29 04-12 04-26 06-23 12 143 14 14 58 241
D15 11-07  03-29 04-12 04-27 06-23 12 143 14 15 57 241
D16 11-09 04-04 04-21 05-12 07-02 14 145 17 21 51 248
D17 11-07  04-06 04-21 05-05 06-29 12 151 15 14 55 247
D18 11-07 04-04 04-23 05-12 07-03 12 149 19 19 52 251
D19 11-07 03-29 04-17 04-29 06-23 12 143 19 12 55 241

2.2 VUGN R AT BR bR i ™ i b i IR 2R 2%
54T

&3 LA, S, Fkigd D11
e T AL, Ry 71.40 Kz / AL T D15 AORERLEUR
5%, 47 40.80 7 / 7 TR R LA GL He, M 41.76 g,
1M D15 TR0 A, A 31.29 g5 B i FUA &0
BAEAE SR Z 6], BT GL.D1 F1 D17 41, HoAth
Fhla) 22 1 Bgiit2fam 3, D12 B3 T HAb R,
1 668.03 JT i /hm?, T D16 A% THAh &R, Ky
285.01 7R /hm?; P2 HELL D11 AT D18 5 T HiAth b
i, 23511k 5 362.23.5 315.09 kg/hm?, T D16 77 &%
FHA SR, g 3001.48 kg/hm?, 7] LRI, 760G
ZR R, D16 SR 32 R i A SRR b
FHARAKE X F B D16 5 b= A i e 4 ] R
SRR DA S T DL bR i AR A
i A L

& 4 AT LB AN SRR iR = RS R
Jo e AR SR B E 22 5 Ho DIS MRk
S T HAb AL, A 118.09 em, 1] D1 A% S KTt
an AL A 81.97 em; B LL D11 /& F LA A,
9891 em, 1 D15 IR THAGFN, 2 5.70 em;GL.
D11 BRSBTS R, 320 8.44 Tl / 1k,
1M D19 AYERARFEBUIR T I A ST, Sy 4.56 B 7 bk
D19 AYBEARL T I 2 v T A AP, O 3.92 of 1,
1Ml D15 ShFPRER i/, O 1.79 of 8. ATRLK
LD R A A SRR A O T I At 5 R 1
D15 MR IR BT IR T H A Bl . 25538 3 45
AT LRI, S b o™= B 7 J8 B 7 0 D11 S
AR H A, HEAHR R R R Rt Y i T HAth
Al TR AR EC R 2 PE D1L i
Fofr e B LA R K
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*3 AEBARZEREFNE

ERFEMBEZRNER

AR /(JTRE /hm?)

FeaE /(kg/hm?)

I > TR /L / B TR /g
GL 46.80 = 11.33 cd 4176 £+4.21 a
D1 56.40 £ 8.70 he 40.47 £2.17 ab
D8 63.00 +9.80 ab 37.59 £ 0.91 abed
D11 71.40+10.28 a 36.72 £ 0.62 bed
D12 59.63 £ 15.67 ab 34.46 £1.81 de
D15 40.80 £ 15.76 d 3129+ 1.80e
D16 60.60 + 11.38 ab 40.96 + 0.40 ab
D17 60.33 +£12.04 ab 35.87+£1.29 cd
D18 61.67 +13.00 ab 33.72£2.48 de
D19 66.33 +£9.06 ab 40.01 + 2.64 abe

380.52+9.19 ¢
378.02+£5.59 ¢
515.03+25.52 d
629.03 = 14.73 b
668.03 £ 5.66 a
544.69+4.93 ¢
285.01 £7.07 h
366.02 +2.83 ¢
44502+ 424 f
46936 £2.52 ¢

3270.10 + 1 054.81 be
3971.97 +1 191.21 abe
4116.44 =1 133.89 abe
5362.23 £637.38 a
3949.63 +933.46 abe
3504.38 +383.95 he
3001.48 +696.93 ¢
321493 +1149.17 be
5315.09 £206.00 a

4 865.71 + 849.81 ab

T : SRR AN RN TR R R —

TEVRTEAN A R B 22 A FEGE T4 L (P< 0.05) . K 4Td.

R4 ARARLZERAMEHRREERKES

N e e PR fem FE Jem PARRREEL /(B BR) TR o o /(gf i)
GL 90.79 +5.48 d 6.08 + 0.87 cd 8.44£280a 2.11 £0.69 cde
D1 81.97+832e 7.03 + 1.39 bed 530+ 1.42 be 2.36 +0.88 hede
D8 91.09+3.76 d 8.13+1.17 ab 543+ 1.62 be 2.67 +1.03 bede
D11 96.52 +8.21 cd 8.91+0.99 a 8.44£230a 2.73 £0.62 bed
D12 106.30 + 10.49 b 7.57 +2.49 abe 7.83 +2.86 ab 2.55 +0.83 bede
D15 87.80+5.12 de 570+ 1.67d 825£275a 1.79+0.69 e
D16 89.83 +4.42 de 7.63+1.38 ab 830+2.71a 3.05+0.76 b
D17 103.10 + 14.04 be 6.95 + 0.98 bed 6.13 = 1.96 abc 2.93 +0.93 be
DI8 118.09 £3.65 a 773139 ab 6.00 = 2.20 ahc 1.95 +0.50 de
D19 93.49+6.75d 8.50 + 1.00 ab 456+ 142 ¢ 3.92+0.82a

2.3 FURRAH B F A A F I R R A
Eigi)

MFE 5 ATLAE AR 5 A R R
PEIR AR 5 RECK/IN A BB SR > Bk T it > )
E>ﬁﬂﬁﬂ>ﬁﬁ>ﬁﬁﬂ>%m>?ﬁﬁi>
AH, o, R IR 6.76 Tl / Bk, AR
AR EE M 3.00 ~ 13.00 Bl / ¥k, 28 53 R KN 38.14% .

B SRRZECH 2.16%,FXMH A 243.24 d, 281k
iR BE Ry 233.00 ~251.00 d., A4 R B S (8 Ky
468.79 J7 1 /hm?, A8 5 R K 25.28% , B ALIRE R
280.00 7 ~ 678.00 HHE /hm?, TEF MM 3 K
%EI%EEP RS R R, USSR R e 2

AT RESE A RSB 2 /D ITeE o BRI B34
{Eﬁ 58.99 ki / F, ASAIREE A 32.00 ~ 80.00 7 / i,
5t RN 14.48%, FEs2m - m iy =R il

W) AR S 2R T A SRR, i 2R B S
B 7 e 22 S [ A A2 B BT B 52 e Tk o i A9~
BN 37.40 o, AR BE 7 29.00 ~ 45.00 g, 7E 5 2
BN 9.24% , LIS AP TR TR 25 /N,
VeI i =R TR R P R A /N o
2.4 VUREASH R R AEF I R A A R
B SEw Ty

M 1 ATLE SR A & 5 A R
O TR0 R U, 1S AR MR R B 1
FHICHME  FEE SRR S AR 2 I IEAR G . DA
S A B AR S AR T A
Pee, PR BR T 5 AR R AR AR R T O
A, 5 HADAR S 2 IEAE G, B 5A 30 R B
IEARSG, PRt =R AR S TR
B E A, SHER R TG, UL A
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KEHHHKF 2025 4F 5423 53

Frit EES AR, AR TR RO L B IEASG, SEIRERIAS TRLTR Z [A]
T ABRRECA T 2 . O R ik B AR, IR 3 R S A F L TR
FRE i AR EEANSG . TR R AR

x5 ABRLEEREMETH CENTEMRERKSHT

gitmiH fe/IMA S YNIER -1 bR 5 FREL 1%
BARREEL /(CRE /B 3.00 13.00 6.76 2.58 38.14
TR /(of 1) 1.00 5.00 2.68 0.98 36.49
P /(kg/hm?) 2118.00 5999.00 4057.20 1110.42 27.37
HRREEL /(TR /hm?) 280.00 678.00 468.79 118.50 25.28
K Jem 4.00 15.00 7.66 1.93 25.18
FRLE /Chr /) 32.00 80.00 58.99 8.54 14.48
PR /em 67.00 124.00 95.86 12.55 13.09
TR /g 29.00 45.00 37.40 3.46 9.24
AH W 233.00 251.00 243.24 5.25 2.16

1.0
/=1 0.27
0.8
K
0.6
PARRFEEL
— 0.4
ks — 0.2
TR B — 0
TR —-0.2
PER Y
iy
EEW

* FIRTE 0.05 7K LASCRZE , +* FRTE 0.01 K AR B 3%
E1 ZEREMHEFH. FENFEMREZHBEEEST
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AR 6—7 F | LU 5 PR AR (R 1 ~
2 KR, AEA RRIGRIS , rT 2L 8—10 A
T AR P A R A 25 52 b — ZR ) R AT ik
femR HRY A s, JUHGER T RIS B
A, LR G AT G AT R B 2, A, 2
RAH A4 F W 243.24 A, TR A 421t
PR S R B/ N(2.16% ), Hod AT WA
Fa Al D1,k 233 d, i 6 15 H ;A FH
KR D18, Ky 251 d, Bk 7 H 3 H.
AT L FEAS IR B A5 PF T, Bir e & B R L Rl 34 AT
Ve SRR R EEVEY . LA, D1 SRR T 1
Z A Y A B BT IR ) 282D H At S R 156
LA T B RSl A 4 A X — B B A B R
RSP FHOCHE R, A BRI A B I S ik
AR IEASE, X —E5 R S AT Ao 10— it
— AT R B, D1 SR AR (233 d) FikRE
(81.97 em)FE T A SR S Bl P B A, 17 D18 i
PR A F A (251 d)FIRE = (118.09 em) W Ay i 03X
HE— PR SE T AHE R B IR A E R E TR
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KRGS 5 R BT 20%, FIXEepoRIE
TSR R FE R R A, e Rl
D11 ShFhAF=RRE] T 5 362.23 ke/hm?, FARREEECH
8.44 T / Bk EERIBCH 71.40 Bi/ Ky 891 em,
FRE IR ATE T A S R AR A AR
T, D16 &A= A SOEEEAC T A i A, 4
5114 3 001.48 kg/hm? F1 285.01 F7 /hm?, 3X —4% F ik
— T SRR RS R TR AR, DS S
Y5> BT LE VY 9 s DX ) T B R T A TR
B Rl L R R RS 2 4,
5315.09 kg/hm?, X —Z5 RN T D18 flFhAs
fo P B KO e — RS T AR R R IR BT 45
Rz 3 R AR T

FEXT 7 et S AR B PR 22 R A7 AR DA 43 B e e
B, 7 S REORL T AN PR AR SR OG , bk

RERR TR BT S AR ARG, B A RO 25 0E
FHSR 3K 2 W20 iy P L BLA37 T AR SRR 2
s, B AEAE kR AR T, {5 A AE T EOR AR R
AW 152 BRI b — B AR B BB T . X
PG AR/ AR R AU =S 8], R, 5
SO 308 2o A ol 2 R S AR B R P A AR S A
ZI R FR . WAh, FREEARBL Sl Ry
Al il R CA RS TR o MR )
AR — R BB T REA R v g, T
HORAT RO P R i ok .2 o ) [ — AR
FEARW, 5 B AL LR A /MU F R
B> BERLEL > TR, X — 258 SAE AR
FRARL o R, AT e BRA SR 5 TR B DR,
B PR DA X 5 10 R AR 40—
o SR, WA BTG TR A RN R L A
B PR S A A I ORH G, T RROR AR TR
JihE 57 N B Y IE A OGN, X AT ST AE R
FAAE—REZE St XM n] BRI T AN R A A |
R TMRAAF L SRS it S5 I R R S . 72
ARIG AT, A REEON TR0 5T i PR R 1 3
KEA—ERT AN, X 728050 R A 20
B TR R B AR R . DFFEE A
IV R RG A BB Al SR T o e i T
SRRLEUE K AR ERAR , LA S8 i R A Py
B Py Tl PR VAL PR o s o N U S-S LT L
AW R S B R R AR TR P K IE 11
25 s ek B I Y RE AL AR BRI R S 1R
AL TEIr RS, TR B2 75 R iR R0 ol A
B BRI T 58, R X S BRAC T B AR R 7
KAERI BIHESIA R o

4 Zig

ZR 10 DMAHF BT Y AR T 80742 5 R 800
JERE/IN i 2 A S AR B BRI R T L
AR . SRR R A
REECH S, A7 RSO0 T i i AR EC R A 1)
ZIME T, AR TR 2 (A A LA E, O3
[Fi) Sz RRERE B HE ) AE TRTE I o PRI, 76 DU A R e
7 M BRI BOARA R R TRk G D
AL FRA BOREECS TRL TR AR R AT A O AR
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Analysis of Yield, Yield Components and Growth Period Differences in
Xizang Winter Barley Varieties

Zhaci*!, Cidanzhuoga’, Cuose®, Gongsang', Dazengquzong', Nimazhuoga', Cirenwangdui', Cirenyangzong',
Lazhen', Dawadunzhu®, Zhuoga'
(1. College of Plant Sciences, Xizang Agricultural and Animal Husbandry University, Linzhi 860000, China; 2. Shigatse Agriculture
and Animal Husbandry Science Research and Promotion Center, Shigatse 857000, China; 3. Xizang University, Lhasa 850000, China;
4. State Key Laboratory of Hulless Barley and Yak Germplasm Resources and Genetic Improvement, Lhasa 850032, China)

Abstract: To explore the interactions and overall performance among the growth period, yield, and yield components of different
varieties of winter barley (Qingke) in Xizang, 10 winter barley varieties from Xizang were used as research materials to analyze growth
period, yield, number of spikes per plant, number of grains per spike, and thousand-grain weight. The results showed that among all the
statistical traits, the trait with the largest coefficient of variation (CV) was the number of spikes per plant, with a CV of 38.14%, while
the smallest CV was for the growth period, at 2.16%. The order of traits with a CV greater than 20% was number of spikes per plant,
spike weight, yield, number of effective spikes and spike length. Correlation analysis indicated that the growth period was extremely
significantly positively correlated with plant height. Yield was negatively correlated with the number of spikes per plant and spike
weight, but positively correlated with all other traits, and it was significantly positively correlated with the number of effective spikes.
Among the three yield components, the number of effective spikes was significantly negatively correlated with thousand-grain weight,
and it had an insignificant negative correlation with the number of grains per spike. The number of grains per spike was extremely
significantly positively correlated with plant height, spike length, and spike weight. Thousand-grain weight was significantly positively
correlated with spike weight and the number of grains per spike. In conclusion, the main sources of variation among the tested varieties
were the number of spikes per plant, spike weight, yield, number of effective spikes, and spike length. Yield was mainly influenced by
the number of effective spikes, which had a restrictive effect on thousand-grain weight and the number of grains per spike. The number
of grains per spike and thousand-grain weight had a mutually promoting relationship and were both positively affected by spike weight.

Key Words: Xizang;, Winter barley; Yield; Yield components; Growth period
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BT R P 25 5 B R ZE ST FEITE 4.17% ~ 100.00% , B & ZEREASETE FITE 2.50% ~ 88.94% ; ¥F-hr i 25 3475 S E
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AR R ZE DM R ) T BRI R URYY, Ry 2 e T RR
Az PR R S S R R ST IR LS R

1 HESH®

1.1 kR

HEAP R LT 36 4y, A 14 G FHEFE
TEEC AR 8 O BN 14 BTl &R, B
AR FE B AR Y58 s , i kL

- 35—



RESGHLR

2025 4F

ot H3H

TEANE B L3R 1. 5B kT 2019—2020 4 Fk
T m A RO B2 B s BB 363 (103°027 E |
25°21" N, 4% 1900 m), FHAJEET R A TP,

BERLHES , HAR R A B R ) 0 s, il
AT =20 “CHIPKFT A, AGRRFEHARBIR AR,

x1 HEAMBER

e AR vilb ST lha=s v EA il ST

1 nkE NS SEE RN BB R E R 19 I v AR e 4 7 347

2 =H 602 S EE RN BB R ARSI 20 PRINBEFEHER 1 R LT b7 i

3 ZH 605 SEE RN BB R E R 21 PRIIEFEHER4 AR LT b7 i

4 = 606 BHARNBFEBR BRI T 22 RINBEFHER 10 AR T 7

5 = 609 BHARNBFEBER BRI T 23 15YD-3 A RMBRA B BRI TR R
6 ZH 45 ZREAAAREG R AR SRR AR 24 16YD-5 A RMBRA PR BRI TR R
7 SH4 5 EMEARWBIEE A EAR SRR 25 16YD-27 A RMBA B BRI TR R
8 M55 mEEARIEE A YA SRR 26 20QK-9 TEE RGBT R
9 Wi 12 TR K 27 20QK-6 TEE RGO ARSI H i R
10 HE25 TR R 28 20QK-5 A RNBEBREEMITT TR R
11 HE35 TR R 29 20QK-3 AR BEBR BT TR R
12 mE 55 T PRI BT M AR B TE B 30 20QK-2 A RMBRA B BRI TR R
13 il 65 it PR F TR M AL R B 5T e 31 20QK-17 ZRARMBL R EEYII IS R
14 JIl 12259 A ol RR 7 B 32 20QK-14 AN PRV EYIBIE ST IR it 5
15 el R 3 PRABCHE IR M A 33 20QK-13 A RMBA B BRI TR &R
16 AEVEHER -4 It PRFECHE 19 V6 M dn 34 20QK-12 ZRARAMBL R EEYII RIS R
17 R TR R I 40 T e Al 35 20QK-11 AN BBV EYIBIE ST BT it 5
18 Ifiveie — A AR I 40 T b 36 20QK-1 TRE R BB ARSI R

1.2 gk

1.2.1 BRI, FERIR ALY 3 em AT,
EHIHATRENLIE A L ZF AR (BIFE 2 em x 3 cm) , 5
Rl L RCE 3 IREK, BT RN, SN
ZEMRK , b a5 A W DR JE S (R AS 2 I K, AR
FREERR I R AR T, T RS
HE10 PR ERIBEGE T FFRL A 28 BEMI(1 2 Fh 1K
KZ 2 B AR K EE <2 mm;3 95 1, IR 27
S B 4 9 IRZERE R 1~2 mm; 5 9 IR RS K >
2~3mm;6 e MR > 3~10 mm; 7 9 IRZF4H
£ >10~20 mm;8 Z: WRZFHE >20~30 mm;9 2% .
RZEHE K > 30~40 mm; 10 2% R ZE 5K > 40 mm, 7F
A1)

1.2.2 FPRi R 2T . BERCR/NE S — SRR,
T[] B3 5] SRR TN 2 JZUEAR  HAR N
9 em MREFRIMLAT, 575 1 N 4 mL Z&40K . BB+
.50 %7, 3 RES, WA B: KA E B InZE 1K LAER

FRIEACIEE , 58 7 K208 10 HhruERI BRGT I FFRL
RGN

1.2.3  APRRIRIIIINAE o X &0k A& 2F 0 45
(A SR, AN LKA, 5 TRAE I, FE AR 9 em O RG
FRM AT 1 2 U84R, IRTH 1) -3 578 S Tk
48 F L5 1 RN 4 mL 228K . AEANREFR L 50 K,
3WHEKE  BRGEH KR, IR EFEE > 80%E AT
BEARRR A RRVEE , T EARIR KA

1.3 St mik

R VIMIGERBAN F F R e, KEZFH =
7 d PR L IR T x 100%;

TR ZERE =[1-(1 ORI x 1042 FRIET x 94+
10 ZERIE x 1)/CERIE x 10)] x 100%;

PR ZEPRE =55 1| REZFB <7+ 55 2 K&
TR x 6+ + 55 T RRFB x 1)) (DRE x7) x
100%;

PRBIR A IFFRL % 2 335 51 80% 1 M 4Tk ARHR
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AOFRE , THEARAR KEL

225 Yang S5 )7 UL T 0 R PR SE W RER 2
Pt T3 9% BER 25 < 5% ML, 5% <k
R < 20%5E NPT, 20% < Bk H T < 40%5E K h
Pt ,40% <TEL HE < 60%E N HIK, FAZFE=
60%5E F I

2 BRE5HH

2.1 BERRZFETHN G R

H 2% 2 WA, SRR ZE I T, 36 i AR R
FERR R 2R R R 2R IR 25 57 Bk 2R
VG FEITE 4.17% ~ 100.00% , Hoh =75 602 Fk %

g R BT E AR FRIEAL, N 4.17%; =7 609 A= 4 SHL ZERY
s Xj = Xpin 1K 100.00% o B 2 ARG RIE 2.50% ~ 88.94%,

Xi = T XX = N e —n
n X ~Xjrin BIEN =T 602, Eieat 4 5, MR 36 )

s FOR DRSS bR SR Jm eR B AP 2915
x; 27N 1NN HEAR B SR PR 5 X T X0 2901
FORN JIRPR I ECRAE AN R/ ME

A I BB 2 R SR IR R PR 2
RPRLR ZEHE R R LR X6 17 A SR s e A, 15
HA BB pRAEL, 258 B IR AR
ZE PRI T R ARSI AT o i e

HA RS, Hrh st 1 (=5 602), 5 1
12 2.78% ; 9t 3 13 (= BR 4 5 )1l 12259 .20QK-9),
bR 8.33%; It 9 M (mRFE 125 HEF 1 5.
HE 25, HE3S., WE 65, haEAER.
15YD-3 .20QK-5 .20QK-3), /i tb 4 25.00% , Hi4x
7,16 By EHAREEMNE, s kE 125
TR ZER m ik 89.74% , (HAEE R 28 BEA X HA%,

S IR Excel 2010 F1 SPSS 22.0 #1 7. 29.77% , L5 VEFMPTIER I TR,
£2 36 MMRERHMHESFIIN NEFTENRRETHHFER

e MR A R | AR A AR A RARASR] 7 YRR W& b
% % RHFER D REEE % d e

1 89.74 ab 29.77 ijklm 100.00 b 99.00 ab 1.001 0.6370 19 LRET
2 4.17h 2.50 m 63.00 gh 70.00 hij 12.50 hi 0.256 3 35 =N
3 64.07 bedefghijk  51.74 bedefghijk  26.65 Im 76.00 ghi 46.00 d 0.5322 25 gk
4 86.44 ab 54.98 bedefghij ~ 94.00 b 88.00 bedef 450 k1 0.650 5 16 R
5 100.00 a 83.90 ab 68.00 efgh 83.00 cdefg 42.50 de 0.7810 2 [
6  100.00a 88.94 a 100.00 b 100.00 a 1.001 0.800 0 1 [
7 21.63 gh 17.09 Im 4.00n 64.00 jk 74.00 a 0.353 1 32 bt

8 98.04 a 67.91 abcde 100.00 b 99.00 ab 1.001 0.745 4 5 =7
9 49.40 bedelg 32.02 fghijklm 61.00 hi 88.00 bedef 10.50 ij 0.468 3 27 LRET
10 28.94 fgh 20.30 klm 30.00 klm 76.00 ghi 63.50 b 0.440 5 28 LRET
11 39.61 defgh 31.71 ghijklm 35.00 klm 64.00 jk 29.00 f 0.363 4 29 SR
12 9524 a 51.81 bedefghijk  100.00 b 99.00 ab 1.001 0.699 9 11 R
13 43.03 cdefgh 20.91 klm 100.00 b 98.00 ab 1.001 0.518 1 26 SR
14 16.95 gh 6.18 m 9.00 n 39.001 16.00 h 0.087 6 36 bt

15 4933 bedefgh  39.65 efghijkl 40.00 jk 96.00 ab 51.00 ¢ 0.578 8 24 LRET
16 83.33 abc 63.09 abcdefg 79.00 cde 82.00 delg 8.50 ijk 0.623 4 20 =7
17 91.18 abcdef 77.90 bedefghi  115.71a 93.00 abed 2.001 0.767 1 3 I
18 97.62 abcdel 43.23 hijklm 81.00 cd 83.00 cdelg 8.50 ijk 0.614 0 21 PR
19 83.77 abe 63.98 abcdef 100.00 b 100.00 a 1.001 0.708 4 9 [
20 95.65 abede 44 47 defghijk ~ 100.00 b 98.00 ab 1.001 0.682 4 13 K
21 9326 a 78.12 ab 100.00 b 100.00 a 1.001 0.760 9 4 [
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iKE] 100.00% 06 4 4, S5l E 45, GG
BRGRILFEF TR 4 1 20Q0K-17,
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15YD-3>EEF 3 S >EF 2 5 >EF 15>l
65 >z 605> i) & 1 HER >200K-2 >
20QK-1 > Ik —ph R > VG H B -4 > mk3E
12 5 > 200K-14 > 20QK-13 > =7 606 > 20QK-11 >
20QK-17 > PR IIFEFH R 1 >20Q0K-12 > il # 5
o> I EFEHER 10 > kB #H R > 16YD-5 >
20QK-6 > 16YD-27 > = Ft 5 %5 > R 1L pE = & #
4> IR ER > =7 609> = 4 5,

HHSEAE AT a5 T (% 3) KW, K HRPR 2 ) 3%
B A DG, B 2 B SRR AR S I 3 TE AR
K HPRLR 2 SRR 248 R R RE I S I
TEAHG  FPRL R 2R 8 SRR 2R 3 FRR 2R FPRL
R SOERY & E A I YN P EST Y R
SRR G, 5 A AR A S A I S AR OGP SR
J PR SRR R B 3 A G, AR bRy 2
e i IE AR
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*3 BFRERFTINEEREESN

eIty MR ZEE TR ZRRE FRLRZFR FPRLRSFIEEL PRI i) SRR JE gL
A ZES 1
TR ZE 0.885™ 1
FPRL L 2R 5 0.720" 0.568" 1
KRR ZE P 5 0.705™ 0.573" 0.834™ 1
PR B A i) —0.484" -0.343" -0.761" -0.448" 1
PSR R Rk 0.925" 0.877" 0.771" 0.857" -0.350" 1

T * FORTE 0.05 /KCE-COUI ) _E S ZEARSE o FRIRTE 0.01 KGRI _FA4 2 2 AH G

2.5 A RHR I T

L RB I KT LA (B 1), B
FRESN 15 WymHse , AT LAKE 36 0375 BRI 23 R
22818/ 5 M 2.11.23.29.28.9.15.3.14.7,
26,10, %25/ 12 DA R BR 3 S gk, HAR

LA St AR X R R 28 R IR A Uk, TERE A
PSR R BN it S LB R R4
PR, FEAE 2 28, B 1A 13 SR iish,
AR 22 By MR ERE A S PR AE h S BE A ek

15 20 25

0 5 10
1 1

8 ’ '
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2
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3 Wit 54t

R ZE AR AR VE Y PR SO T 38 3] i 2 = R =
RS NPRLAERE ERZE . R 2R T 80™
ORI TR, AT 2R 36 4y Y
VRRE R 2R 2 1) 22 55 B Bt F B AR 28 5 A g
PEREUIAC . R ZRHE B A W & 2F R
5% 01, RS S R i L RE ). Hat
BEEG T R/ H R ZFEUS K ZFRTH R AR, HLER Al
KRR R PR R Re e s R TR 4 AR 5T
Wik 2 R R R AN R U R E R R
— kUt B R ZEFR BRI A IS IR R
UGS, Ff PR AR LR R R 76 A5 |, A B A
RN K, T Gl —E W B J5 A fe i & 1
PG 38 H R ZF R AR, L PARBIR H 8 e o0,

ARG ) R R S AR R R R
ZER KPR R ZEPE B SRR e LE B PR S AH Ty
DS AR BT T PitE o e, Jorp
= 602, =FRE 4 5 1] 12259 B H BT R RE &
i, W LUE RO R 260 R E— 25 5 A
Mo AR RIHET B, U ek = 602,
SRR 4 S AP S R 38 B RS ROk I
Tt ZNE , i BRI, B I B I b

FHRME AT R, BER 2R R 5k R 2
R ORPRL R ZEREE ORI R) 34 A% i 3540 G , 10 I
FEATE 2 28 R 25 5 AT LIAE MR & ZE T hE AR
o URBRES ] 558 2 B 5t 2 AAF G, 5 H At 4
PR 5 AHDG . — ekl , B ORI B, 2
RIS AHCHE R 2B, BB ZFPUIE R, A5
2 36 1 T BR BT TRAR IR B ] 22 ] 22 5 I &
Hrn KA 12 il s 6 S ARIRE Y 1.00 d,
B KFE 12 SHBEAZFERN 29.77%, I 6 5
TR ZEE A 20.91%, X HHA L0 AR BR 1 46 A9 44
AL, 3K 2 By AR R A ZE BE AR XA, DUt PRAN 45
IRERIIX 2 A B R ZF P i, vl RE
DRI R 3 2 Gy A1 Rk 5 b 5 A i & 2 5 4 ot sl s
FOEBERE, FECM A IR . =
T 605 BARFER I Hrd b s s 1 25,1
TEHUHEPEA R sk, M R A 2 B A Ty
A 51.74% , fHARHIR I a4 5 , S 46.00 d, 7] fE &
ATl R A B IR O, ERYAIR SREL 2
F AR A T AT BE SR N TR B ZR . PR B PERR
il RV 1 Sl A i ik DR 3k X 4 L [ A FH ) 2 SR

WIS AR, R B B BT IEAL R AT
FREME . AR H R O
TR 5 BTRFHRR B2 A3 A, , T /N 22385 3k MR 21 'ty
ik, BT PRAHTHEALR B 0 o A PR PR B, i
PR A (R A E (U AR ) i Ak
Gt , AT R A 2R R

REA ZFBUIE 2852 AP A SRR R 52, 78
SEBRAR P A e e B R R A I T FE s L
TEEB LS F B 2% 1 AP, BCR F 3 R AR R (GA3) Al
FRZR (ZT) A P R A TR A 3, R mT
VAT R IR A, XBEIE 1 DR AR RS i D 1
KRR FR R R AR AR FH (1) 45 P P 4 5
FEAZEHUE , Qi 01 L5 5 PR A S5 A A RS EAE
PRICIR T |3 18 R T SR S, AFFE i o 11 7
=T 602, R 4 5 1] 12259 200K-9, = K F 12
SUHE 1S HE 25 HE 3 5Ol 65 i
B AER . 15YD-3 .20Q0K-5 ,200K-3, iX 13 /3 #4 8}
M ZEHUPE TS F0F- 2 SR T pRBSCHE 24 BRI 4
SRV ZEBUIE, HAERE b dE R —4r2,
ULHIARBF SR TP AR ERC G 3L, X =
MBS G RO F AL T 5 SRR,
W R R ST SIS T S H i BT
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HRE PR [RI IR DX ARSI 25 S i LASIE
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Evaluation of Pre—harvest Sprouting Resistance of Major Barley
Resources in Yunnan Province

LIU Lie, WANG Zhiwei, QIAO Xiangmei, CHENG Jiasheng, HUANG Tingzhi, CHENG Geng, WANG Zhilong
(Institute of Food Crops, Yunnan Academy of Agricultural Sciences, Kunming 650205, China)

Abstract: To identify and screen the highland barley germplasm resources with resistance to pre-harvest sprouting in Yunnan Province,
this study conducted whole-spike germination tests, seed germination tests and dormancy period identification on 36 highland barley
resources. Data analysis methods such as pre-harvest sprouting resistance grading, average membership function and cluster analysis
were used to evaluate the pre-harvest sprouting resistance. In the spike germination resistance classification experiment and
whole-spike germination test, the 36 hulless barley (Hordeum vulgare L. var. nudum) materials exhibited significant variations in both
spike germination rate (ranging from 4.17% to 100.00%) and spike germination degree (2.50% to 88.94%). The grain germination rate
displayed a similar broad variability spectrum (4.00% to 100.00% ). The membership function average values for comprehensive
evaluation of sprouting resistance ranged from 0.087 6 to 0.800 0. The comprehensive evaluation results showed that among the 36
highland barley materials tested, 13 materials with better resistance were screened out, including 1 highly resistant material (Yunqing
602), 3 resistant materials (Yunke No.4, Chuan 12259, 20QK-97), and 9 moderately resistant materials (Yundamai No.12, Dianqing
No.1, Dianqing No.2, Dianqging No.3, Diqging No.6, Zhongdian short white highland barley, 15YD-3, 20QK-5, 20QK-3), which can
provide valuable materials for future highland barley pre-harvest sprouting resistance breeding in Yunnan Province and a reference
method for subsequent screening of resistant resources.

Key Words: Highland barley; Pre-harvest sprouting index; Pre-harvest sprouting; Resistance evaluation
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KRB EPRER ZE 8o & ChinD 28 & PR EE B

Rk, ) WL SRR R LR ik AL R
(BRI AR A MAL B2 DS, 0 KHE 671005)

BN AU R BRI DU SRR DE R RRIRZZ bt bl 2023—2024 AEFEFE R U AN AL B2 4

W BEAR SV EDIIRI TR S X e B RO TR Bt Rl T T

A TERFCBIMT . BERFEW] - IX 11700 R A B0 IR V43

W= SR L (P<0.01) JETRTE 20.21% ~ 49.52%. A5 50FEE FER AL Tk B R KRR s =R 11 MR &EF,
R2312 %2305 % 2211 %L 2310 XL 2218 XL 2307 3 6 ANk R TFE =P BRI FolitE JowtE R ZEHRG SRR, B
AN B ASCRITAREEONIX 6 N8k R PR, A = rpa] a5 v i 2R A SRR AIE S R 5 A

TR S
REIA) TR i A LR B TER =R
HESES 85123

K F (Hordeum vulgare L.) & RAR B K2 & 1)
VAR WA Y, R E R R
“ZUUEMZ — W AR B R MRS RE
T B R At A AR T AR A TR RS ROk
INEE AR DU B AR, BT 3 R Pl
PR &IV SRR AR, KA R B R (3
P SPRAGIZIN A 7 b 25K i 2R A A
RE ) SE AR RIG U AP 3G L i AR 2
Tl BIpfE) A e B B T, RFRFRI AR 0
FER R e R A AR T EOK R E
AL R AR, SRELSERT TR, KERA LR
AYERI A, 3R I A AR TR P R gk 2 R Y
[F)i , T KRG AR ) I AL, A o R AR5,
ST R E R R R R B ] A 7T

1 HE5H®

1.1 &R
ZE0H R 3 114, 43900 8 R 2211 )L 2216,

MERARERD: B

WA H 191 :2025-03-10; 1 51 H 31 : 2025-04-17,

FEETH  EHRE KA B AR R RIER G50 0 & T4 5%
(CARS-05-12B ) ; = M A HARAH A A K35 450 H
(202205AD160056) .,

YEB A WRH R (1996—) , & Wi, Wi R 200, FENFRE
HAE TS . Email: 1qhclucky@163.com,

*REVEE AER(1967—), B HF5E 6L, EENEF RPN T
KECEFHAMIT . Email: 1gqd777@163.com,

XEHES:1673-6486-20250027

R 2218, R 2301, K 2302, K. 2305, R\ 2307 %
2308 X 2310 X 2312 X\ 2314, #) KFE AR A6
A B )R B EAE I R T 2 C ik &
A, X B A R V43 (CK) .
1.2 I HMES

RIS ZHEAE R IR AR A G M ARO B4 058
BER A EY I 5T BT a6 3 3. ( 100° 18" E . 25°35' N),
AR 1 990 m, 4 V-3 15.1 C, 4FE K =
1078.9 mm. FIER/KFE, 18R HHP 1 2019 209
Ry ol R e I o 2 S i w A e 1oa G
[7])283.2 g/kg B R (NH N ) & 50.58 mg/kg . filf
BA(NO=N) & 119.43 me/kg AR (P,0s) 25 &
108.96 mg/kg BB (K,0) & i 126.97 mg/kg, HR A
MoV MBSy R DU FEE R, i, REVEREHE
1.3 %t

IR LI HES] , B4 3 IR, /N T AR
6.67 m*(/INX K FE4T 20 3.33.2.00 m), BN X%
6 17, 7 2 54% 3% 20 TikL /667 m? BEL ZEFD
T (BN IXHE 2 000 A7, 2 FEASH 20 J71H /667 m?),
PR A BRI EN T, A B R B/ NX
1.4 HHEE PR KAt

TR FH R AL ALHLAR , AL FH i it g 2k
2 000 kg/667 m? YENEHE, iR30/NXCR FH T RIZ 4
AP ZRER T 2023 4E 11 H 1 HALH 11 H 7 H
AUHL 11 A 8 HRIMX, 11 A 9 HAFE¥HE,11 H 10 H
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LA 11 HEERD, 3EFPE IR R 15 kg/667 m?
R4S 30 ke/667 m? VEFPAE, 11 H 12 HEEHHK,
11 A 21 HHH, 12 A 6 HE5GHEK B BENE IR
K 10kg/667 m% Hi (2.5~3.001#3)12 A5 HH
“UPitAR " A HBREE A 75 ¢/667 m* Xf7K I %5 fb2EBR
LR, I 2024 4F 3 26 H ATRRE 1k, &4
B EEK L 52023 4F 11 A 11 HEEH K
1¥%,2023 45 12 A 6 HABEMARE K 1 ¥k ,2024 4
11 4 HIRATHAREIK 1 ¥%,2024 4 2 J] 22 H s
WIE K 1 7K,2024 4E 3 J1 19 HEESRIREK 1 k. &
SR ORI, A E ARG 3 2024 £ 2 A
2 H, e d e g 3 o/667 m® X /K Wit 1 9K 5
2024 42 J1 20 H, FHEBEMLEFER 20 ~ 25 ¢/667 m?
PR ISR 1 ¥ 52024 45 3 A 18 H , FH &b Hu i his
9 /667 m* XKW 1 W iX% T 2023 424 J] 22 H
Wk, AEE RIS AT FE B G, W gt AR
e T SR R B D B, 0 PO E B S IR O
R ZE b AP IX SR ek bn e (a1 7)) (i 9140
FRifE)

1.5 Fdi 5%t

iR FH WPS Office 12.1.0.20305 H1 iy 3% il
DPS V20.15 SRR A TS 5307, AR b 3R (8]
ZEA TR 225 B R R R B E L (P<0.05
8 P<0.01),

2 BRESHH

21 U

% 1 R X RES R Va3 7Rl 33260 kg/667
SRR 11 AT ah R IR IR V43 3 SRR
20.21% ~ 49.52% , HGWRAL I , 34 5 % HR V43 7 & (7]
RIS B S #E L (P<0.01), PR 3 47
43 R 2312 R 2305 FRL 2211, Hidr R 2312
Pl 497.30 ke/667 m?,  HENTBEIE 7 49.52% ; K
2305 7 460.60 kg/667 m?, BN BRI 38.48% ;
R 2211 7= 8l 452.94 ke/667 m?, % X B 4 =
36.18% . FEERFEH 4 ~ 11 A7 AR R 2310, K
2218, A 2307, K 2314, KL 2302, K 2301, A 2216
FXL 2308, P E 399.82 ~ 444.39 kg/667 m?,

F1 SHXERR (M) TERFEERHESNER

GENCLD) INKAFE R kg 7 /(kg/667 m?) RO HEIESE /% RO S%EAKE 1% HAKF
A 2211 4.53 452.94 36.18 3 abe AB
A 2216 4.01 400.46 20.40 10 c B
W 2218 4.38 438.03 31.70 5 be AB
R 2301 4.17 416.99 25.37 9 be B
A 2302 4.26 425.88 28.05 8 be AB
2305 4.61 460.60 38.48 2 ab AB
A 2307 437 436.91 31.36 6 be AB
JA 2308 4.00 399.82 20.21 11 c B
JA 2310 4.45 444.39 33.61 4 be AB
A 2312 4.98 497.30 49.52 1 a A
JA 2314 4.36 435.99 31.09 7 be AB
V43(CK) 3.33 332.60 — 12 d C

22 AR R (BB FER ZHER

SRR b R (B B EZR 2R 48
TRHA (R 2), BURZE RN,

Zk i R (R ) A B 5CAE 13.35 77 ~
17.31 T3 bk 1667 m?, i HJE V43, mARMZ R
2307 ; 5 5 ZBEBTE 63.75 T ~74.49 JiA> 1667 m?,
e B SR 2308, FAR AR XS R V43,

B REBAE 2571 H ~37.72 A 1667 m?, i
R 2312, IR A 2R 2301, XFHRE V43 5 2300RE
A 2631 T4 1667 m?, HiA b R A SO EE
27.15 T3 ~33.50 Ti /667 m2, JR\ 2312 f4 i ek % f
55, 8 57.03% ; JX 2308 AR Fe I, 4 36.45% 5
HA i R BERATE 38.69% ~ 50.60%

TR 38.3 ~58.1 K /B, S REIZREK,
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XHIE VA3 RRERI O 38.3 KL/ A, A h B RRIAL
K FaE g, R 2301 AR R, R 58.1 7 /
HAxh R FRIBUE 43.8 ~ 54.1 k7 / F,

THRLFEHRATE 30.6 ~44.8 g, ¥R V43 TRk
0 43.6 o, E R R 2218, FAKAYZ R 2302, H
A R TRTEALE 30.9 ~40.5 ¢,

PR 90 ~ 104 em, R 2218 i, R 2307 FeA%, %F
W8 VA3 k5 97 em, HATHL B0k 92 ~ 103 em,

SR BFEK 3.5 ~59 em, R 2301 &K, R

2314 f5cfd, Harih 2K 3.6 ~ 5.5 em.
23 S REMANAET Y

H% 3 AlHL A 2l & T 2023 4 11 )7 11
H [FIBSREFR, YT 2023 45 11 7 21 H i H . fEE
R R R ER 2216 FIRL 2307, T 2024 42 H 19
H i, A R IR VA3 R s el 1~ 3 d.
X} R AR VA3 A E W 146 d, X 2308 R 2310 XL
2312 XL 2314 5500 BR[m] 03 bty , oAt iy 2R 2500t e
#;2~10d,

K2 BHRZMAR(MMEBZRZHER

R G FEAH R/ Ty ZEBER/ ARGESL/ MR MR B BRI TRITRL/
(Jikk 1667 m*)  (JiA 1667 m?)  (JiA /667 m?) % cm cm Chr / F48) g
R 2211 14.71 64.17 28.89 45.02 103 49 512 35.8
R 2216 14.87 66.39 29.25 44.05 100 54 54.1 375
K 2218 16.35 64.89 29.93 46.12 104 3.6 44.1 44.8
R 2301 13.47 66.45 2571 38.69 95 5.9 58.1 32.7
R 2302 14.77 68.91 31.33 45.46 96 55 51.6 30.6
R 2305 14.23 68.49 32.21 47.02 98 4.7 50.5 35.1
R 2307 13.35 66.21 33.50 50.60 90 5.1 50.4 322
R 2308 15.99 74.49 27.15 36.45 97 45 45.7 36.0
K 2310 14.41 63.99 29.43 45.99 100 5.0 49.6 34.7
R 2312 13.83 66.15 37.72 57.03 92 52 483 30.9
R 2314 1533 66.99 29.15 43.51 103 35 438 40.5
V43(CK) 17.31 63.75 26.31 41.27 97 4.2 38.3 43.6
®3 SRAZRER(F)WESH

ARG HEFMICH - H) HBEOT - B) MBI - ) R -H)  AFHA BONT R /d

R 2211 11-11 11-21 02-20 04-09 140 -6

R 2216 11-11 11-21 02-19 04-09 140 -6

R 2218 11-11 11-21 02-22 04-05 136 -10

R 2301 11-11 11-21 02-21 04-10 141 -5

R 2302 11-11 11-21 02-22 04-11 142 -4

K 2305 11-11 11-21 02-22 04-13 144 -2

R 2307 11-11 11-21 02-19 04-09 140 -6

R 2308 11-11 11-21 02-23 04-15 146 0

R 2310 11-11 11-21 02-22 04-15 146 0

R 2312 11-11 11-21 02-21 04-15 146 0

R 2314 11-11 11-21 02-22 04-15 146 0

V43(CK) 11-11 11-21 02-20 04-15 146 —
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24 ZEUKEE b R PUR AT

H 2% 4 ATAL BT A &R (FlO B ST
SRR B R 2216 XL 2305 KA E A EIR AL,
Hax i RPUBEUR S & R 2308 SHT b,

V43 TR , AR R R KB R 5 KL 2302
P PUIBER , V43 FRHT IR , LA i R K B R B
T AT I 28 (RO R A 8590 4 800 o

R4 SHXERR (T HHURERGE T

B2 () T E Prisitk
PR o K ] FEUH oAt 3 el LR ERELIN G

R 2211 1 1 1 1 Jc 1 1 1
K 2216 1 1 1 1 ¥ 1 1 2
K 2218 1 1 1 1 ¥ 1 1 1
A 2301 1 1 1 1 Jc 1 1 1
2302 1 2 1 1 Jc 1 1 1
K 2305 1 1 1 1 ¥ 1 1 2
2307 1 1 1 1 Jc 1 1 1
R 2308 2 1 1 1 T 1 1 1
A 2310 1 1 1 1 ¥ 1 1 1
R 2312 1 1 1 1 ¥ 1 1 1
K 2314 1 1 1 1 ¥ 1 1 1

V43 3 3 1 1 Jc 1 1 1

T R SR EHUR TSRS N 1 90,2 WL, 3 HhiT, 4 IR, 5 G BUl PSR S 2000 14, 2 B0, 3 HHL, 4 AL, 5 L

3 S

ZRM 11 AS8h R E V43 1S, 3R

TE 20.21% ~ 49.52% , HEWRIK , 24 50T IR V43 77 5
SHEES I FE L (P<0.01), AREE . Tk
i ERLEUR R FPR = ) — 22 (HX R
PR IE R A — S, SRR R T A
FHEFERE R RRE > A R0EEL > TR, B
AL > TR BT > BRI, R R AL >
TR0 > A REE, 11 AN R, XL 2312 K
2305, R 2211, KL 2310, & 2218 &L 2307 3 6 4~
NS YRS &R T VA 1 S 1 B LK o S ] 1 LK e S PN G2 TN
CREFRIL R, Ha Bt m i AT 5 Horr 2 /L 2312
77 R e, B RO BSORN TR o o I A1, (E A 2
B, NS R 3 2 A O EGY
Wi 5 JXU 2305 F= R JE SR 2 v, A RO R , TORE
b & TR A A, I S R A
F U A BRI B KL 2211 PR

55 3 L, A RO E w1, BRI BOM T B Hh 45 4
D32 it 28 B0 27 T 2 SRR O TR S 20 5
R 2310 PR 4 47, A BEEEC A BRLECH
TR P AR, SN A R AR R
BOEECE I ; X 2218 7L 5 7, AR
55 BRI, TRLTCR e my , HED 200 R A 27
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Hopm . paT AR Y, =R oA o 7
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i 5 R CRRE AR, U 6 i ah R EA
SRR PRGN, IS E0 T IX 6 i RIFJE X
i, A AR 2 R — AP O e R
N HTEE SO TE SRS A RIS

=
HBH R o

— 45—



KEHHHKF 2025 4F 5423 A3

SE30Hk: (8] A WA DR K SR A% SO, 2. W48 TR 22 B T % A
BRI KERE,2000,17(1):1-3.
[1] 75 R AL R E R 24 M. JE5THp E ALl S ik, 1996:1. (913K il A=l GRpRECSE (A (B T & i s (D).
(21 0 A 32 ol 5 93 0381 02 25 RENE I 5 B B VR A 15 5 HF.2015,21(7):27-31
GRTEE(D]. M A K 22,2017:1-4. [10] BEI5 7 TEAEIR AR IR, 55, KA =tk QTL #A44
(3] F e FRaett, x) #). % op [ e 32 SR B D BRIk K 4y IR FE[T]. WA 2 4H,2013,25(3):443-444,446-449.
M) H E R, 2025(1):9-14. (75 FE RS T 5. KM FNERE 4 577 5
[A13EFAE X WLARIR T . KIDM 11 A KBk R JH R (3EAE M. F°.2017.36(7):76-77.81.
PEIRI LA AT, K2 548 2RH4,2017,34(4):35-39. (1213 WM R T SRR, AF. K 7 57 RbR R 3R %
(5145 IE 3, 4R 4 0 X I ¥ 5. P I B A K 22 b P AR A HARSCHE R AR T [T]. H E I, 2017(10):47-49.
3 30 ST BRI ARD). KE G5B LRE,2024,41 [13] BN KR A 10 21,55 AR K 20 S mrekars i &=
(3):54-57. AR R AT, LR RE,2020,48(16):30-32.
[6] HBF 3,3 . BRI R Z R AR. KESALKH [14] B0 XV IE A IE 3. PR FE 25 5w k™ it B =
2£.2015,32(1):16-20. FA R 2 A3 BT . R R #,2024,52(13):19-21.

[7] 2550, S A, 2 V4%, KDL am AL Q5T SE B0 R HEM
Kz Flb AT RS2 R ()] =l R 200834 1) 3):11-13.

Comparative Analysis of Comprehensive Traits of New Forage Barley
Lines (Varieties) in Dali Prefecture

CHEN Yanchun, LIU Fan, CAI Qiuhua, LI Guoqiang, YIN Mingfang, ZHANG Rui, WANG Yan
(Dali Bai Autonomous Prefecture Academy of Agricultural Sciences and Technology Extension, Dali 671005, China)

Abstract: In order to screen out the forage barley varieties with high quality, high yield, wide adaptability, strong stress resistance and
excellent comprehensive traits, the comparative analysis of comprehensive traits of the new forage barley lines selected by Dali Bai
Autonomous Prefecture Academy of Agricultural Sciences and Technology Extension was studied at the experimental base of the
Institute of Food Crops during 2023—2024. The results showed that compared with the control V43, the yield of these 11 new lines
increased extremely significantly (P < 0.01), and the increase was between 20.21% and 49.52%. Effective spike, grains per spike and
thousand-grain weight are the three factors that aftect the grain yield of barley. Among the 11 new lines, Feng 2312, Feng 2305, Feng
2211, Feng 2310, Feng 2218, Feng 2307, a total of 6 new lines have excellent comprehensive performance in terms of high yield,
adaptability, stress resistance, disease resistance, and agronomic traits. They possess good application prospect. The results showed that
effective spike had a great effect on the yield of these 6 new strains, and the high yield could be achieved by increasing the effective
spike and combining the proper grains per spike and thousand-grain weight.

Key Words: Forage barley; New line; Comprehensive traits; Three factors

R F o NA £ H 4B B G H 3] E W

RT3 R R AR B B BN A 2 RS ARE , SE B T4 4 | R AT A 1y 2%
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TR T B — e A IR PRAELE v ST R 2 i A2 0] O B 15 AR R
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AR FERA LEBPE TCARAL 200 RS
o e RIEFIH R 550

JESCE ] R R R B L WO L B B
(L H R AR 2 B - SBRERHS 1R AOAFTE T, HfE 2290 73007052, Hft & 4ol Babe , Hfe 2290 730070)

A BRI T K AEAREE B A A LR BAIEEK S, SAin PE g P X AR 0w = U it AR R AR S 4 . 2022 A7k
P X BRI A RIS HEA T AT , BB A ZIERT IR (CK) A AR (0%0N) FIHE HLIE E LIRS 25%(25%0N) \50%
(50%0N) .75%(75%0N ) \100% (1009%O0N )6 ~Ab3 , WFFE A LA RCHERT KR ™ i AEAK 5 BT S AR PR, 25 R 3RW 1
225 kg/hm? iliEUKE T, A PR REA S0 s /KRS = A AU F R, SRR SR TSR B3 . A UIEECHE A FRAI A
T2 L BRI B R 6.36% ~ 17.76% , 77t LUASHEACAC I i 4R = 17.30% ~ 34.21%. 55U ALAEAH L ,25%0N 50%0N b3~
A BIRAIR 1.45% .5.74%, F£H 25%0N M ENEFHZRZRARA G242 XL, AHRBOES IS E R KR E O R & i
0.74% ~ 5.93% HEETERT i 1.14% ~ 5.14% , FE B KRR ARG K 1.92% ~ 4.22% EWR{E 0.61% ~ 1.83%, 25%0N 50%O0N AbFHIE
PR I BB AR 5.26% .13.16% ZE [0 B BEFER 11.76%.17.65% FH= 1t FAEFI 2 R R B R S R 252 b B, B

TEAHLARALIEE 25% ~ 50% LU LR PIHE X SEHUK R R ™ b SR T e A A1)
SRERIA - 5N TR s A AL ICHL B BOE 5 7k 5 505 RUIE A I

HESES:S511

IKAE R 2R AR Z — , AR R
2y S RHEEY R BUN 27% R4 i AP A
19 409% LA B, BEAFE 228 U I A SRR 2 SR 1
TV, R T IIBSR ™  [0) TE HL b R
JEHE AR AL UL S AR AR 28 52 TP FER R A
7 R A IR A 2 2 BN R R AR AR
IR B SR P A . Horp AR
KFRLER TR I E SR LR, Ht 7 3053
REFEW T RAERIRER i A5 T, 98
1M, LGRS AR A I N S v 1™
i, W51R T — R AN R it U A
SR ARG I g B IR, 3 2 AR AT R N
Tt SRR BRAES 5 AR, UIEA AR i 1
BRI B AR DTS 2 R BRA Al T 15252 S
PRI

LERFRAERD A

Wk H 3 :2025-01-19; 48 5] H 4 : 2025-04-13,
FEETH « [E R E= S &R (2023YFD2301100) ; k& RH T
RI(21YFSNA145),
YEG T FEICE (1967—) , & W58 R, T8N FAEY K sk iF
%Yo Email: gstwx@163.com,
*EEVEE B 2 (1989—), 55, BHFRFST 51 , R IE/K B IR sk
FIH Bt HtH BRI . Email: 809126841@qq.com.,

NERS.1673-6486-20250011

FEME 5 T, A HUIE -5 AR it 4 A 87 8k
AR FE BN EE )y 10 . AHUEEA TR RECF
Fa ok R A EAS R SR LA K it AT ER T e
FIFERRARIAEE KBS, WF5T 2R, A ALAE ) & 2t
AE I 5 B8 B DK B R 28 | BRI PR [R] B 3
JEE VR AR 1 RN BB E R O 1, AT AR K Y A
ST R ZE A8 S, SR, A HLIE IR 4 = AR
b2 (e (L Bt FH i A 2 /KR A=
BRI BRI R R, I SRR A PUIE 51k
NE A DA FAE S, 8k~ A 8 7 B 5 B U
BRI FH P S

ARk, [ NS Bl S8 HLICHL AU Bl EL
BITFRE T AT, BN, R SEEEH 8 « 2 AL
TCHLAL b AT 58 BUOK R ™ 1 5 B RL 25 1 P [R) 2
T R AR R T AU, K 25% ~
50%FA A A8 RT I8 2 =g - SN0 T RK R 7 10
FAVT A — 248 1, 20% ~ 40% B4 HLA AR H il
P PR FEOK T TSR 0, i i A R
25%H HUIE AR AANE U2 = T /KR A IR
WSO FH a0, H R AR SRR 3R DAL 30% A ALK
TCHLAE EC it Ak PEAE KRS N R IR, B P TR
TRTR, SR, IXLEAHF5E 24 v TR HE 7K H AR B A
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2, FLAS R DR R A A | 38 R A8 PR ) 25 5%, 3
ELAC He o] REAFAE R AR S8

W PE R AL PR IX, SRR, &
e [ 5 A B R AR P, O HLE X R Ol A
FUBCAWTY K, B & 28 os IR AL A5 21 Pt &
JEo gt Hola B4 M & 258 8 000 /1 ™,
Tl A PR RAE T AR SR A MLAE BT IR, o] LA
IR - HE A LT B IR ) ok R g
o, TR VR P22 R AE R S LR 57
Yo RAL A B SRR T T 22— KRR T i
FE A i i R A P T A SR F A 1 — T 1) 5%
RERiR, AR SUE T KR L SR i i =,
HUBHE R  HORREEE 55 RO A I S5 B AR
MLEE A KRR A H KRR i B B AR, HeAg
G KA T K 60% LA H22 5 i il R BE K
T HERE ME B RE B AR B AERLF SRR & T 10% L4
P AR BT T E RO PRI AR L 3, 1%
WA X ISR GRS ATl SR, BUA
52 BT Lt A , XA HL . IEHLEIE R
TAE T HE KRG T AT e 2 R . JLHAET
BIXEFREFIK ISR G FE T, AV fLER |
TR T TOH A B H X 7K R = o AR i S5 A 52 T AL
WA . PR, A ST ZE T IR T T K A AT
Pk 5 % (N 225 ke/hm?, 43 4 UJits FH PR e hib
BEEANFA ML LA B, 2 58 70 B Ho KR
Fra FEOK BT A R A e, B 7R R A T
RLRNHE DX R T AR R A HL WL RIS S AR
Jite A8, A DX 38 /K A A € i 7 P o Ak s S R H S AR
PR A

1 #REF=%

1.1 IR XA
T KRR (1000267 E.38°56" N )i
A M DX/ INTFR R, A 90 7 A JBE R, BT

W T X A S8 A R e,
R R 5635 , A BRI AL T R A7
ZMF o HIXIAER K AL 130 mm, AE28 K ik
2 075 mm. JEHAFEFEE AR 7.38 °C, H IR
Bk 2932 ~ 3085 h, Jm TSR ) AT T B A
A A Y X 8

I T 2022 4F 4—9 H TR, 156 13 e
WA, R0 ~20 em HIESE SR (RESEL T
[/)0.77 o/kg . AL & 82.0 metkeg . A RIME &
24.7 me/kg A MR 7.9 g/kg AEh O 1.744 g/kg.
pH {E 8.22,

1.2 %

R 6 A B ATt U | HitE AL IE (DL Ak it
i) X 25% .50% . 75% . 100% A HLIE Z A
B, LA EAREACES 53508 CK.0%O0N .25%0N
50%O0N.75%O0N .100% 0N, [ CK 4k, 43 N,
P05 K0 R FH %5 2 J5 0] i A 2 439 oA 225,90,
150 kg/hm?, 4= 2% FHR A N SR AY He o, 2%
A ML AR P05 K0 FE3 TEALNEBA i iR
2R WENE A E R AU R S SRR A, fRAE
RATHNE A BEAR REAR kAR A, 4 BN
15% .30% 40% \15% . 135 K FHFEHLIX ZH i 31, /N X
AN 33 m?, 3 RE AR o IRBR R Hh A 42 il HAth AR
a2, PRI ZS R A T FEME /N B LA 50 em Y43 PR
1B . 2L BRALHE A HLAE HARBE AR WL 1,

PRGN YT RBIRG AP . B AR E
[w (N)=46.4%)], hZEispaib TABRA A Bk
NI BERRES [ w (P05 )=46%], H 2= FE 48 B W it 1
FEEBE) A PR ERERER w (K0 )=50%], i [E
BEBR S Ay A A B wl A= AU H R & |
POV A R BT A R RS vk HoA
LB & i (i 4, N IRD31.1% A &1 1.87% .
2 (P,05) 7 & 0.35% 28 (K0) & & 1.13%( LT
Hit).

F1 BHRFMLEFRSENE

YR /(kg/hm?) ABHE /(kg/hm?)
AbFR

N P,0; K,0 N P,0; K,0

CK 0 0 0 0 90.00 150.0
0%O0ON 0 0 0 225.00 90.00 150.0
25%0N 56.25 10.53 33.9 168.75 79.47 116.1
50%0N 112.50 21.06 67.8 112.50 68.94 82.2
75%0N 168.75 31.58 101.7 56.25 58.42 48.3
100%0N 225.00 4211 135.6 0 47.89 14.4
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1.3 I

P& AD R — B A N\ AR, BT 0 BE
145 em HBJIEE 5 2 Z5TRVET , B 8 117K A, 7 I
Fi 4 165 cm, 7CHE 10 em. BEFH & FIEFIHLE L 4%
B, SEAEA TR, PRI 28 48.5 T77C /hm?, /G FhF
6 ~ 8 H7, IEFIREE 2.5 ~ 3.0 emo K FHAKAE—1AHLLE
A HIREIK 9 000 mVhm?, fE 2022 4E 5 A 5 H#%
Fh,9 A 28 HIlEk.
1.4 e HS5r%
1.4.1  MEKFELHT LTS R . 2 TS % = Dk
TEIREL / R x 100% .
142 WEKFEZLBESNA . FE/KARE 3 MHUIRT, 7848
AR /N X FEHLZEE 3 4 (1.65 m x 1.00 m)FET,
A BT TR AR BB, T AR E A R R S 13
23 em 7 BIEHYSE . K/NFRA R R L
10 7CRERR, FEEIFPRIC . TEKRE BT IR S , 45 10 d
TR ZEEER 1 IR
1.4.3 @ IR, FESTEE RO AR
VIR T LA, g X BEATLIE U R 22 6 1
TKAE, TFEEARAE I e A 4%, 9 (1] S 6 25 7R AL
F(105 C)HAH 30 min, FFHEF (80 C) B fH i & /5
PRI HICE
1.4.4  MEAAR AR WOR AN ™ X BEHTEE
3 FERFRIAFRL R B2 2 mm B85 F o AR
FEah A T (BT 40450 il >R FHEIL G e A/
1.4.5  E R BT B B IRFEAR™L, R KRR
T, FrE e ke fa (— ek 3 MR iffT
M5E . F2 18 GB/T 17891—1999 L RS A ) Ao 7 il
TEFRAVEAE AR T P TRRAE . SR
FOSS A= Z D g il B4 Hrf (NIRS DS2500)
FE RN B TER S B i 5 i

K H B AT ARV FPRIR BT (STATA)
DA ST ETE: S I RTINS e N NN B P i D2 oy
I H.
1.4.6 D= FnZ5 i, CHR A BEATLIBORE I 7 00 5 T
N 16.5 m*(5.0 mx 3.3 m) . SCE A BB, RIE
11 RINAER S o/ AR O o o =< W 1 3 4 = | =811 Pl P
MLIEBGESEY 10 7COKAT , W2 A RO TR
EHFEDR
1.5 FE

KT 905 R A AR AR R,

IKFEAR R B (keg/hm?)= #0077 i (ke/hm?) x
FERL R (%) + RS FF ™ i (kg/hm?) x F5FF %A
H(%);

REWMFI R it 7 XA A (kg/hm?) —
it 8 XA W A (keg/hm?) )/ it 8L (kg/hm?) x
100%;

RN 2EF R (kekg)= [t 0 DXk ™= 5
(kg/hm?)— AJits 8 X kPR 7= 1 (kg/hm?))/ it %
(kg/hm?) ;

RN A 77 1 (kelkg)= 6 A XOHF RE ™ &
(kg/hm?)/ it & i (kg/hm?) ;

T A RIKAH = Nt & X AEY WA =
(kg/hm? )/ Jifs B X AEY) R A At (ke/hm?) x 100%

1.6 ERALBE K AT 7k

K SPSS 18.0 Fl Excel 2019 X 4% ¥t k4 7

it obr.

2 BRE5HH

2.1 AHLTCHLE AL b X B8R i K R A
A= Rl

2,11 A[FAEFRX K AF L) s R A . T
FEFAET, KRS R 32 3R g ek, 4t
R SR 1.74 kg, AT REIT ALK
-, T E—E R B AL R . R 1 PR,
A HUIE Tt T 5 2552 0 BT 7K A 407 v s 2, A
MLABC T LB 8 I &)y v s e 2 3 ka4, 55
Jiti AR C 09%ON )AL FRAH EL , 75 HIL 2L it A FR 40 1 A%
TR i R 7.23% .6.36% .15.46% 17.76% .
AN CK AH E, Bt A AE (0% 0N ) b B i 25 1K
14.40% ,25%O0N ,50%O0N b B3 5] 2 F#AK 8.21% |
8.96% ,75% ON X [&AK 1.16% ,100% ON JZ T & i
0.80%. LA 45 S B LTt A AL v] A 20 2% i £ 15
EREEXK RS fE

120¢
a
b b 2
CK  0%ON 25%0N 50%O0N 75%O0N 100%O0N
ISl

RIRDNE 7 R A BRI 2% S AT 5532 5 3L (P< 0.05)
B 1 REIEH LG R EL SR %
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212 A[EAEFXT KA ST EE R B BIRENA o HH R %L
P, AR PKRE o BEdb e R0 )y 25 5
(P<0.05). il 2 s, KFERE S 30 d B, Bita AR AR
(0%ON )R F/KFEZEEERCH 274.79 Tikk /hm?, B 1K
FAJAE CK & 1009%0N 43 , IF H BEA AL E B i
F BB, KR 2L BE RO B e $ . 3R 15 48 .56 d
ELE IR R BT MLUAEC it L 038 n , A AILAE it

AbPREEBERCER NG /D . 5 30 d CK Z5BEEA L,
)5 48 d A NLARCEAL BEZE B BO0 IR N 75.31% ~
88.28%, H%&J5 56 d ¥R A 72.33% ~ 95.23% . #&)5
48.56 d AP BERPLEUR A, RAKRE BHEAOE
A CEEIT . &5 56 d KA ZLEERUA SRR, ik
547.94 T3 ~ 651.46 JiHk /hm?, 22 J5 /K Fi 2L BER A4
EFEES

800 [ CK MO0%ON  [H25%0N  MI50%0N  &75%0N  mE100%ON
a
Z Tab,
T: dhb(:
600 [ B o]
o H c
< T
S 1]
Boaoo | e @
o =
B
il
200 |
0 - R
06-05 07-01
WEmE Y - 7
[F) 00 2 P ) AR [/ N 7 B Ak B ) 2 5 HAT S 24 3 L (P< 0.05) . 1813 [
B2 REEHELL BRI RE T i ke R ST
2.1.3 K TYRMBRSE M. WK 3 P, 2P IRG B G ARG PUEBC AL B4

WK ARG A B IEREMEDE K RE L T A R 2 B
P — -2 B EE SIS e
A EES IR L E A T B iR B i K
WA B YA AR RS PR AT B &= TR
R, 5 CK 1L, 2 BEHAPUERC AP 25%
ON .50%0N.75%O0N . 100%O0N -4y 5 Fe- 3l 43571 g
30.59% .28.82% .21.89% .18.04% , 45 Ab 4[] -4y Jo

17 500

O CK
50%0N

O 0%O0N
B8 75%0N

15000 -

12500

10000 |

7500 |-

T 5 & /(kg/hm?)

5000

2 500

0

25%0N
B 100%0N

JEE AR5 R 28.16% .28.03% .23.34% . 14.85% ,4b
)2 R, A BEE  EIE(0%O0N) A HE Ty iz
TR I TR Ui R, 2B
R EBEA P LB RS I A4
B AR , AL ARC A ) 22 536 K . DL B b
A I U T S 2 e T R B (B LA
Jit b Bt v o A= B B R AT RS0
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2.2 AL TCHLURNEBECHE X BT I K RS = 5
) SRR A

AR AR T S R KA R R A
T A2 2 R, A HLRNE BT ] o R kRS
Bt ALAE (09%ON ) b FK RS fae s , B HLAU Lt
LGN, KA i S RIS . SARIE(0%0N )4k
PEFRAREL, AHLERAR 25% 50977 03 Ik
1% 1.45% .5.74%, —FHP)~ w2 R RG#E
{BAEPUERAC R 75% 10090, KRS 543 ) ik 2
FEAI 10.10% ,13.86% . FRISFEEEHMT AL
RREAALIEE BN T 50%RE AR IE K R it 5
FRELBIRIL S09%AFIF KRG R =, Bh e He A Bl
B R FR A IGH P A 12, S MR K R e T A

WA BT it L 91 358 Jin 7K R A RORE B30 T
R 5K RO R = ) B AL AR A HE L 25%
ON.50% ON Ab B A7 24 T H5 AN 53 501 B AIK 2.28%
10.52% , {H 75%ON . 100%ON 4t 3 43 5] 5 25 A
18.63% .19.67% 4 HLA L Xt 25 525 TSR EL
TR S A WA . S ERAE LA E
25%O0N ,50%O0N ,75%ON 4b R S0k B0 454 HLA
[ S o A TN e RS L N =22 W5 i 29 B
DL Eo M B, A LA S AR R T B 5 K R

BRI, 0T S S T T AR i
2.3 AHLICHLEAE B it X BT I K R bR Y
AU

2% 3 FIAL, A ML ARG it XoF ST S Y AR i o
BARERW, FEAPLEZLIEE e, 75
KBS ORI R EIRE SRS TS T
FEVEM RO SRR TR, TR
RN REE ETbES . SHERIE(0%O0N )4t
PHAH HE , A L RUC i Ab BRAS 73 3 K R SR e
AT, BB 1.92% ~4.22% .0.61% ~
1.83% , (A HLA B A AL BR8] 22 57 G 22 e S A
MLARCEAL PR EBEVERY . BRI i i N, BE
WEA50R 1.14% ~ 5.14% 0.74% ~ 5.93% . A HLARL
Jita S R N T B R R, P 259%0N .50%
ON AhFHIE PR R I T (1 E fe/h, 5 EAARIE (0%
ON) AbFAH L, T FRCR R IR 2508 5.26% |
13.16% , Y[ FERFEIE 5353 11.76% .17.65% . VA I
SRR, A HLICHL R AR B AT 52 5 Rk
o, TR s AN S LT, 25% .50% A HILAL AL it
b P RE 2 R R OR RS RO R, RRAIC B
TEN R AR AR, ARKR R R R R A
A RN T AU B MR S AR T A AT

R 2 AREEHELLGIXKE~E R BN EFHZMm

e JRREA AT/ SRIEC/ B TR/ PR
% (A /hm?) ChE /i) % g (kg/hm?)
CK  78.53+3.09bc  45896+40.50c 35.18+0.58b  64.27+1.16b  20.61=1.66h 416323 +112.99d
0%0N  83.73+226ab  591.75+1559a 41.26+2.52a  69.49+1.71a  2415+046a  5669.49 +256.61 a
25%0N  86.66+3.64a  578.25+80.53a 39.81x3.12a  70.96+1.75a  2383:x045a  5587.42x37381a
50%0N ~ 83.58+2.10ab  529.50+ 17.86ab 39.40+0.21a  69.57+544a  23.89:0.8la  5344.00=116.32ab
75%0N  7635+4.82c¢  481.50+8547bc 39.65+1.65a  66.38+1.43ab  2344:0.09a  5096.84 % 13.53 he
100%0N  7522+2.03¢  47534+32.06bc 38.18+1.64ab  63.00£0.89h  2501+1.89a  4883.56+370.34c
T« BB AN RN TR b R 22 57 HAT ei 73 L (P< 0.05) . % 3 [,
&3 AEIELHE L 5133 KFE m B R0
s L b 5 SIS RAL B (LY
HEER 1% BRERE % RPRE /0 EAKE /0 HEEER SR/ BWE EAREE /%
CK 81.7+03b  523%0.1c  205+05a  1.8x02a 17.4:02a 835+0.5a  12.6+0.1c
0%0N  83.1:08ab 521+05¢  190x1.0b  17x0.1ab 17.5:05a 82.0+0cd 135207 a
25%0N  823:0.7ab 535:03ab  18.0x1.0bc 1.5:03bc 17.3£0.1ab 82.5+0.5abc 1320 abe
50%0N  83.4+02ab  53.1:x03ab  165x05¢  14x0c 17.0 £ 0.6 ab 83.0+0ab 13.40.3 ab
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Effects of Different Proportions of Substituting Chemical Fertilizer
Nitrogen with Decomposed Cow Dung Nitrogen on Rice Yield, Quality
and Nitrogen Use Efficiency Under Mulched Drip Irrigation

TANG Wenxue', MA Zhongming?, XUE Liang', LIAN Caiyun', WANG Zhiqi', LUO Shuanglong', DUAN Yu®

(1. Institute of Soil, Fertilizer and Water-saving Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
2. Gansu Academy of Agricultural Sciences, Lanzhou 730070, China)

Abstract: This study investigates the optimal substitution levels of organic nitrogen for chemical nitrogen of rice cultivation under
mulched drip irrigation, aiming to support high-yielding and high-quality rice cultivation technology in the Hexi Oasis irrigation region.
Field trials were conducted in 2022 at the Zhangye Water-Saving Agriculture Experimental Station, Ganzhou District, Zhangye City. The
treatments included no-fertilizer control (CK), chemical fertilizer only (0%ON), and organic nitrogen substituting 25% (25%ON), 50%
(50%O0N), 75% (75%ON), and 100% (100%ON) of chemical nitrogen. The impact of these treatments on rice yield, grain quality, and
nitrogen use efficiency (NUE) was assessed. The results showed that at a nitrogen application rate of 225 kg/hm2, integrating organic
nitrogen significantly enhanced both yield and NUE, with a particularly notable improvement in grain quality. The treatment with organic
fertilizers increased seedling survival rates by 6.36% to 17.76% compared to chemical fertilizer alone, and yields by 17.30% to 34.21%
compared to the unfertilized control. Compared with the single application of chemical fertilizer, the yield of 25% ON and 50% ON
treatments was only reduced by 1.45% and 5.74%, and there was no significant difference in nitrogen use efficiency between 25% ON and
25% ON. Organic nitrogen treatments significantly reduced protein content in rice by 0.74% to 5.93% and amylose content by 1.14% to
5.14%, while head rice rate and taste value increased by 1.92% to 4.22% and 0.61% to 1.83%. Furthermore, the rate of chalky grains and
degree of chalkiness were significantly reduced in the 25% ON and 50% ON treatments by 526% , 13.16%, 11.76% and 17.65%,
respectively. Considering the comprehensive results of yield, NUE, and grain taste, the substitution ratio of 25% to 50% organic nitrogen is
identified as the optimal range for achieving high yield and improving quality in rice cultivation in the Hexi Oasis irrigation region.

Key Words: Rice under mulched drip irrigation; Combined application of organic fertilization and inorganic nitrogen fertilizer; Yield,

Quality; Nitrogen use efficiency

(E#% 27 )
Exploration on Grain Filling Characteristics and Dehydration Rate of
Different Wheat Varieties in Middle and Lower Reaches of Yangtze River

XIN Haibin', LIU Cuilian', TANG Jianpeng®, XU Ruiheng!, ZHANG Yan', FAN Xiaokai', YANG Xuging'
(1. Yangzhou Jiangdu District Agricultural Technology Comprehensive Service Center, Yangzhou 225200, China;
2. Yangzhou Agricultural Technology Comprehensive Service Center, Yangzhou 225100, China)

Abstract: Seven wheat varieties were selected as test materials in a field environment to study the differences in yield and its components
among different wheat varieties. The Richards equation was used to fit the grain filling process, and correlation analysis was conducted to
explore the relationship between wheat grain filling parameters and grain quality. The results showed that among the 7 varieties,
Yangjiangmai 1820 had the highest yield of 8 779.95 kg/hm? while Yangmai 28 had the lowest yield of 7 479.60 kg/hm? During the
grain filling process, Yangmai 1820 had the highest thousand-grain weight, reaching 49.35 g at maturity, while Yangmai 28 had the
lowest thousand-grain weight (41.73 g). There were significant differences in grain filling rates among different varieties. The grain

Qa”

filling process of different wheat varieties shows an  “S” shape change, and the filling parameters vary among different varieties, but the
R? value of all varieties is above 0.99. Correlation analysis shows that the average grain filling rate is significantly positively correlated
with thousand-grain weight, while not significantly positively correlated with other parameters. The average filling rate is significantly
positively correlated with both the rapid and gradual filling rates, but not significantly positively correlated with the gradual filling rate.
The filling rate is the main factor determining thousand-grain weight, especially during the rapid filling period. During this period, the
photosynthetic function of wheat leaves should be improved to increase the filling rate and thus increase thousand-grain weight. The
study also found that there were differences in grain moisture content and dehydration rate among seven varieties 35 days after flowering
and thereafter. Yangjiangmai 1820, Nongmai 77, Yangmai 23, etc. dehydrated rapidly at a higher rate during 35-42 days after flowering.
In the middle and lower reaches of the Yangtze River, in order to avoid the eftect of high temperature forced ripening and dry hot air on
wheat production at the later stage, the varieties with rapid dehydration characteristics can be prioritized.

Key Words: Jiangdu District; Wheat; Grain filling characteristics; Correlation analysis; Yield; Dehydration rate
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Fo 3L BHA MR ZE ( Castanea mollissima) , 3% 1% Bk SE SR
( Malus pumi]a) Mk( Prunus persica) 2=( Prunus salicina) .
14 ( Crataegus p1'1mat1'ﬁda) B (Pyrus spp) , AR
B £ K (Zea mays) B ( Sorghum bicolor) , #i 77 Bt
B i F JX  (Sechium edule), %5 B} 04 ) H 2%
( Helianthus annuus) , SR EFB942% #k ( Juglans regia) s
SR R I (Gleditsia sinensis), 7 2% B 1) A i
( Bombax ceiba) , FA BRI FA B4 (Pinus) , #1FFHY A2 K
( Cunninghamia lanceolata)'™>",  HFjE NXTHRE:IE A
WFFEHE AT EH 2 20 tHAD 50 4R, ik 4= 22
EARE MR SRR, 20 4l 90 AETL
K, [ N FIAR S5 #4320 R FOK B AR T AR R 24
W MRS PRI [ N 22 4 1) o F R
HEEETL, CE A O Z2 R AN E ) SRR A Y
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BRdE AR A VE )2, (E T R e X ik
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KA ZR 1 Ml 4y X2 LE
A A TE H R 2% 5 HARTE SR R DL &
ARGy AL BRAC S PRI 1 AR R G
ERE, A 2 Al d O E T FOR LR B
AR5 3 ARA HURES 4 R4 AR ORI
FRAT IR | IR G0 S )R8 A3, kiR ) K
TR K o A A i) T BN A PR, R AT
— 5 M4 AR K R SR A, FEZ TN
Z 1 HL R T RO R R, T AE T A A
1y, AR AR XS R . AHTBATF 2023 F1 2024 4
KRR ACHBIX TR [a] R A 2 B0, Ak R X oK
FO G e KR | R A ik A S A A% S
HU X FORBIRE A R A 90% L I, FH ] 2 i e
1 BRFORZEFF N R AN 20 LAk

B 1 iR AR
R PR R R & A R EFIR A AR E

HX RAAB A AR A B E = BTN
g 3 4 A Fa—10 A A) [25]
k. 3 4 A TFa—9 ATH [26-27]
M 3~4 4 A FA—10 A TA [28-30]
%R 3~4 4 AT H—10 AHf] [31]
JAR 5 3 Aval—11 A [32]
G 4~5 5 A Faj—10 A¥f) [33]
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2 BREFAEEHIER AR
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BiEE R, DRI B i Ak i ) S B G AR 4T B
TR, AR Z BR A R B i T . B
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2555, BN, T o p A5 1 5 P R RN oK (R 2
0T K B, 209% 55 HUR H IBERE 5 000 ~ 6 000 5
X6} T K Ak MR B3k i T 8491 ) P14 1 FH 1]
TR E T I (9 Ak 22 2550, WF 98 2R BH 20% 1951
o PR T 5.79% Fy R 2k 7K 0 BIORE 57 197 8 ROR:
T HEW, B RLGE 100% 5 Kim 5538 18 74 4% 2 451 KB
R, BT 5% FRIENRAN 10% Y we Rk, &3
5% 119 FEUE R OGS Bk i 52 7 37 YA R T 109% 114188 1L
BRI, Al 22 B TG e T L T A A ) e i o)
PR Vet et — 25 o LA 2R L, R
2 AR 2t WZ AR Ak e g & A Bt ) Bk i B
I 0T AEPII 2R AL DL T KA, BE AR 2 Ak 24
FICANAPE e 28 B2 A IR SIS ) 1A 73 e )5
6, ABN EE et i (o A 25 S Bk b i A B 2
P IR B K, RIBT A 2 IR % B AEVED 2 Ak
X NZRBfEE .
22 fLBiA

A Bl i S — R R G A A IR R, K
X HUREE VR KO DL SR IR R R R T
ZEAHINT, FEIL IR b BT X R B — R SR
AR E R TBE, WA PR AT B R R o it
B R bof v B el 4 . Sk S it i 7R G A0 T
MR BUE B S A AP A R A s
il 3 A AN AR, 0 ) S R AR A
AR A R R
221 KREERSFE, R Ik, Bk e 4 4y
L AE EORFEFF R4S, R MLER K B 1K A
FF, TR SRR A< &)y L, REAIRES 2 AP Bk i ML ol 305 56
%&[45]0
222 WASFPRERE, VIWHESEiRAE . FERIAT oK
(14 J&1 30 X3, R s D a3 AR 2 S SR
MBI SR 1 AR AETE SR A 2 A FOK
i, 8 35 IR VA S50 DBk B R e A S
2.2.3 s H RSB o dUE R A SRR A
oA B 3 RV E A It A S it X i) 2
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2.3 YRIBHA

YRR F 2 MR, FE O ARG
F PR A BERS PR ROGAT AR iR
A HUT R FHEE A kT 4o,
2.3 PEFEFIGEER o 15 R R O 1 £
2CUBARMERL A . BT AR O 8 1A R E EL RIS [
TR T 75 DX B Vg b X R OK b A e g e Y
WSO, 25 R RIBE IS 8 R B L,
BRI 10~ T XBMERE (2) AL -10- 5Bk
(E)RIEE/R L 12 9,513 100 pg HYTEEN B
MR ) S R ACR 2 2 v T A U 5 R,
2.3.2  BEBRPEREAE . BIESEIIST TR S
e R BRI RR I IR A AR, 4 R R S
2.5 m BHERS PRSPk i MR it O S T
HABE RS WOA o St Y,
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PEGEIZL S 0 BRI SR A B850 (71.66% ) .25 1o T HoAth
A, o] H B AR 00, B TAE PRI IG , PROEAT
AR U PRV CEAR B 2R, S e ek g
TGS S HERL R TAE T, = H 45 G B BRI T
Mo L B, AR T — AR AR Y A
2.4 EYIBA

A WP IR SE Ak T B B — AR, 7EE R
Biiva il B R D A L DITER L
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B EEARFEREE ( Trichogramma sp. ). Gl
(Apanteles sp.) | ] KR /N ( Brachymeria lasus) 49
2 4% ( Temelucha sp- ) A& 0 HH i B ( Chelonus
blackburni) £1 IR /N ( Epitranus erythrogaster)
11% ( Arma chinensis) 354", Hop | IRt AEE 1 =
WIIRHIFSE T 3 FRIRIEAAE HORIRIE( Trichogramma
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FIHE B FRAR 1 ( Trichogramma chilonis ) PRk 5 f) [
FERCR , 4 R R W] F KM SR MR M FIFA 6 B AR R B0
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IR B RE ) , 45 SRR B X Bk R 4 e AR
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BRI 5 2 el 17 Bkt ae 3 ) e,
2.4.2 VIwiaH. HETC s B ia sk s A Y
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YR, R RHURALFAE B — A AR i
KRS MOy —Fh 2 Rk L, n X2k
VR 3 e T L 30U S S AR ML A 90 A
LREPERAR . BRI D@k 55
S A E W SR A R B2, 7R 1 4 Py s A0
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1952 Ha X T R T2 005 th 55 Be e (B s s

RIATIRN Pt O QRN 2 RN S I TR =S AN RN D)
(L VTR DU B ML BRSO / AR Ml B 2 L S, T35 k%2 223001
2. W TR R RS , T35 22 223001)

T RNt X A AR A E ) 2 — , O B 3 A i A R 247 BRI B ) T 2 DR R, e i R A P I AT 2 R e, e
T 2020—2024 AFHEZEH X FOK T B R E I A A RO EAE O, I A T4k QBT . AR R T SRR TR/ NI (1% 2F
FFS TR ) BRI B (5 5 AL ) 25 FEU R BRI | FOR T A oK B B RIRE AR ROt 7 il s L3 A R o
I ISR BRI | FORFR R EOKIE ORI L 6 F, X F R A AR S 500 HE SR ) 2 Rt B e BRI SRR, £k
NG E ARG E KT . T ARRIE A X oK H I S S G B AR, BRER TR A IR R A B BOR e TS A

LXK TR RE SR PR R g TR R EBRARLR @ Bl MR T HAR S

KRR TR T O LA A
HES%ES:S513

WEZETT AL VT IR G ER , 7 T 1 52 185 iy 760 T 4
o R b A R RRAE S SR I F A
AN, AT SRR 81.59 77 hm?, Hrp %
KAZFIHIFL 2.3 J7 hm?, F71R 355.0 kg/667 m?, L™
O 122 618 17, FORAE ™ Far™ AR & At
VENE, o P i T 2 b IX AR 1 20 4 HL B 283
SR E T SRR BT IR, 8 s 1A
Ml JE etk T AR RIS I

BEE L BHE AR W AL FI T 37 SR 224k
oK A S TR PO HLIE FI PR AR, KA
HuF R 2 R A SR R LR, A SO
2020—2024 AERFEE 5 AFIRITUE L I IX T oK g 1L
F R HE RS FRERE , T2t X E K L5 A
PR LA | SRy AN T e Hh 5 198 W 5 5 | 3
PR HrEOR JHSE, S s K U R T AL
PR A%

SERAREED: B

Wk H 3 :2025-02-24; 1 5] H 4 : 2025-05-30,

BT A AL R A 18P 455 H[CX(23)3008]; HE4 T
LA FHFRFFT BERMIF & ' 34 (HNY202205 ) ; 2T AR
b B A 5T B 2 k5| AR B & R 4
(0152021010B),

VG T BEIEIR (1993—), 2 A+, BiFRAFSE 51, 2N AR AEY)
i E LR AL F BT . Email: chenyali1231@163.com,

*EAEVEE AHERE(1980—), 5 B+, BIWFSE 5, BN AR I 4R

BB ARSI AR . Emaityoushengfu@163com,

XEHES :1673-6486-20250021

1 ERMXEXRFRESIT

L1 EEE

LL1 FORERRIZEM B . FOREGAISEMT I 22
th T #Z V I 559 ( Bipolaris maydis) {7445 | R FK
JINBE AT 28 1™ i E 1 ( Exserohilum rostratum ) {2445 |
TR KBRS 9, K/ INRE 2 F Tk,
AR AR, A EOKTR BRI R I H U6 A0 | 2
o] B4R AR K e BRI A, B
FHIRE , B AR RS, TR SRR e
ARF R ETE A, BB RS 5 | T A Ay 3 2
B, AR ARG SRR s, s i
BT U R W O /0N 5/ NV L N = IR o0 e e 8 1 B U
ST ARG, FORWOHR S s )5t B S AR 1
HErprbl A, FORBRFIZEMBREIL 5 A SRR AT O
R B AR (3R 1K 1-A 18 1-B),

112 FORIFEEM RO . £ K25 FEE R0 H BT
HZE#% ( Curvularia lunata Boedijn VRYLG |10 %
R B b BUARER/INBE, BEA 5 Y R e L 3B
W e Ay U Bk €, A B (R B 1 37 BH D 22
(G2 B0, 9 D AT LA T 22 8 0 A A KRR A
H B A AR AR Y B4 TE G R 254 T 20 A=
FLFi A, 38 3 S B I K AL , A H R e,
TR R BER T 5 A SR KRR OB, &
R EARE LK 1-C),

- 62 —



KFESHLEFH 2025 4F 5423 53
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RIEFEE | 9 .
AT 2020 4F 2021 4F 20224F 20234 2024 4F Sk
FRANEE (K BT 1 1 1 1 2 AN (NSRS ]
TR I B (558 ™ i I 7 ) 0 0 0 0 1 N IUNRECE R
A TR 0 0 0 1 1 Eiiidm
B Sty 0 0 0 0 1 FLAJE
B NEV:E 0 2 3 2 2 2 SR A RO
ORI B 1 0 1 0 1 AR I A vy 0
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KR 1 1 1 1 1 T Al S AR A
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R E A (B 3% ) A AR AE : 15.0% ~20.0% 79 1 4%,20.1% ~ 40.0% 9 2 2% ,40.1% ~ 60.0% K 3 2% ,60.1% ~ 80.0% K 4 4%,
>80.0% 4 5 . HERHEME(%) > BbRUE:15.0% ~ 20.0%7 1 4,20.1% ~ 40.0%H 2 %% ,40.1% ~ 60.0%H 3 %% ,60.1% ~
80.0%H 4 %%, > 80.0%H 5 o FABRIFI (S ) AAFRE: 100 ~ 200 Sk 1 FL(R R ),201 ~ 400 k7 2 F (% K4 ), 401 ~ 700 %
H 3G (PEEEA), 701 ~ 1000 S8 4 B (WE KA, > 1000 k8 5 FOREL),

c B

A FRINBER CE BT EIRERH ) ; B. KN RER (M6 BT ) s C. 5700 BERS ;D K A
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FHERT LABE A SR A T BE 28 ARG | S5 ik Fr R
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“LL R B DL IR Bk Ik 2 B AR U H
(4, A < 3 3 AR A AR IR e, LD BB 27 A A ORI
TP, FE T AT 508 4 HUE 38 R R OB R R e
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Main Diseases and Pests and Green Control Strategies of Maize in
Huai’ an City, Jiangsu Province

CHEN Yali', TANG Yiting', ZHANG Jun? LI Chunmei’, QIAN Xin', LI Meixia', ZHOU Changyong', FU Yousheng'

(1. Jiangsu Xuhuai Area Huaiyin Institute of Agricultural Sciences / National Agricultural Science Observation and Experiment Station
of Huai’an, Huai’an 223001, China; 2. Huai’ an Plant Protection and Quarantine Station, Huai’an 223001, China)

Abstract: As one of the most important crops in Huai’an, maize faces significant challenges from diseases and insect pests, which
critically constrain its yield and quality. To enhance the sustainable development of maize production, this paper summarizes the
occurrence and damage status of major maize diseases and insect pests, and elaborates on green control strategies in Huai’an from
2020 to 2024. The main diseases that occurred include corn southern leaf blight, corn southern rust, maize smut, stem of corn,
curvularia leaf spot, corn leaf spot disease (Exserohilum rostratum), and corn sheath blight, totaling seven bacteria disease. The main
pests include six insects: Spodoptera frugiperda, Ostrinia furnacalis, Dichocrocis punctiferalis, Spodoptera exigua, Mythimna separata
(Walker) and Rhopalosiphum maidis (Fitch). Among them, Spodoptera frugiperda, Dichocrocis punctiferalis, Spodoptera exigua, corn
southern leaf blight, corn southern rust and stem of corn, have a relatively significant impact on the growth and yield of corn. In recent
years, through the monitoring of corn diseases and pests and the demonstration of green control, rich green control technologies for
diseases and pests have been accumulated. Green prevention and control technologies suitable for corn diseases and pests in Huai’ an
area have been formulated, providing a basis for the green, scientific and sustainable prevention and control of corn diseases and pests.

Key Words: Maize; Diseases and pests;, Green control; Integrated control
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Research Progress in Damage and Control of
Conogethes Punctiferalis on Maize

TANG Yiting, CHEN Chengyu, ZHAO Yunxia, ZHANG Xuefeng, ZHANG Kai, FU Yousheng

(Jiangsu Xuhuai Area Huaiyin Institute of Agricultural Sciences / National Agricultural Science Observation and
Experiment Station of Huai’ an, Huai’an 223001, China)

Abstract: Conogethes punctiferalis is a polyphagous pest that can damage various crops such as corn. In the 1990s, China adjusted its
planting structure, expanded the planting area of corn, and the damage of C. punctiferalis to corn became increasingly serious. This
paper focuses on elaborating the damage of C. punctiferalis to corn, and simultaneously introduces other host plants of this pest. This
paper elaborates the damage of C. punctiferalis to corn, introduces other host plants of C. punctiferalis, summarizes the overwintering
patterns and occurrence patterns of C. punctiferalis, and reviews the current control methods for this pest, mainly including chemical
control, agricultural control, physical control, and biological control, providing references for scientific research and production
applications.

Key Words: Maize;, Conogethes punctiferalis, Damage;, Occurrence pattern
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FOR T gl AT KRR MG 05-06 05-06 05-16 05-17 07-27 07-27 72.0 71.0
S 75.8 75.0
2 ARy 75.4

22 jriE

2 AT, JRfRlZZ 597 2020 455 1 4EIE
MAPEIRIG -7 B 4 620.8 ke/hm?, Hxf BREMEZ 10
S 6.2% ;2021 AR5 2 AREE W PRI P 24
3771.7 kg/hm?, HEXTREELEEZ 10 S5315)78.1%, 2 4Fi
MR B A2 5 45 P37 i 4 196.3 kg/hm?, %)
HESP-H414 7™ 7.2% , UL BHIZ S Rl ELA B0 i 3 7
Y
2.3 ShEAHT

2021 LA AT FRAT Py K il it Jo ik W B A
B (R IR DA, e iR Z2 S S kPRI 11
(T8, FRD &R, TR 13.65% , K14
VEM B i 59.41% KFRLRE T & /R 2.55% , ¥F kL
GLR M B RN 11.94% 52022 A4 E 1 K
T AFFE Bt BT A O ARSI 12 b AR 2
TN 14.7%, B- HFRBEE R 3.71%.
2.4 PRtk

2022 428 E AROL B2 BE AR ) DR AP A ST T 4

LR BN R FE 5 SR BALUR (MR) IR B
i (MR) B (MR, HUSHLE R (MS) o 7 X 38
55 K A5 iR B R Y FP R R BLAR B0 . EEER LR
JE g™ T fE T B L

3 RIAES SHEBERARER

3.1 SRR

e ZZ 5 5 iE HAE R VLAE BN 5 AR
ARG DRI, FOIE 7 A S5 b b Bl
3.2 HEHEAE

HE M R PR IR M, BB IR JEE 22 ~ 28 em, [
Je RSP ORE , B O - AR T . SR EURK 2 48 b it
TIPS S A s it A Ay Xt A2 B, S 18.5 ~
22.5 kg/667 m?, AR —- 4% 10 ~ 12 kg/667 m* JR K
6 ~ 8 kg/667 m> B E 2.5 kg/667 m® A H. ; A K AT
MR B A ARG O, 45 PR it T T
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20254E 4% B3

F*2 2020—2021 £XFAZE 5 SEMELETIRERZMHERITEER

PR fem K fom  FEREC/CR /) TRE /g 7R /(kghm?)  SHEPE R /(kghn?) 7R /9%
i
2020 4F 2021 4F 2020 4F 2021 4F 2020 4F 2021 4F 2020 4F 2021 4F 2020 4F 2021 4F 2020 4F 2021 4F 2020 4F 2021 4F
RETR TS 953 985 7.0 7.5 24.0 240 475 475 47274 49275 44578 42271 6.0 16.6
T EIL=R 84.0 1020 8.0 6.2 27.0 23.6 520 434 33795 38353 31238 36682 82 46
FFM/RTINE 1015 1002 7.5 8.0 22.3 240 498 486 47524 45835 44557 4250.6 6.7 7.8
oAl 645 880 74 75 26.0 250 47.6 389 3860.1 17115 35468 15644 88 9.4
[ - . . ) ) X . . 389 3 860. 5 3546. 564. ) .
WA DR 5
o 90.0 1140 7.0 6.3 25.0 240 520 386 64220 38643 61631 3679.1 42 5.0
ARG
BURFATERLAG 848 1077 6.9 7.0 37.8 222 442 437 45836 37079 44336 35233 34 5.2
&S] 86.7 1017 7.3 7.1 27.0 238 489 435 46208 37717 43635 34855 62 8.1
2 4R 94.2 7.2 254 46.2 4196.3 39245 7.2
3.3 FhrAb AR Fh
TESEBRA = A FE AT B A A i R A A Atk SE K

B A= 5, T 3%k F R B R AR R S
SREURAE 7 X AE R W DR Fh 3 1 R — 2 AR
30 J7 ~35 Jikk /667 m® AH.. BIFEVEYI LI 45
G TSR L, N ke S A A A A
34 HEEH

FE TG AR H - SR 1 R gl 45,3 ~ 4 iH i
FEH W ARRIE 5 BE B AR T e, $2 4 B
PEo TEKFE 3 0, R AN [R) 2% FE R V& R R [R] Bk
R, W TR 6 ~ 8 ¢ /667 m+ 2,4-D SoEG
35 mL/667 m* B BR UGS RS 55 Fal 22 5 | F i
T S IEME R BE R 80 mL/667 m? K L FipHed:
FLAERARI R, 454 H ) 2 A MU R PR Al 247
PEF 56 B B B A, 1 Rt R 7 i DA SO [ 245
PRI o
3.5 EmPIR

Az 5 S e B AT RS A L
RO 2 T i oS A AR VA i R 7 R R
FH 5 72 LB 20 U 285 U R R S L B B AR Ak
B AEIR SRR T B B Ak 5 2 R
Jei , WO e Ao B S 2, R A R K
Sy AR SN —E R, IV BUE T A Fis fr i T
B AR SERISCRATRE o RIS RO A S N Ak
WSCHR i 1 TR B I A LRAT, PR UE 5

(8 . T e & & A RN BIRITA &
Wolk 7k A & R AR IR SR ). it 5% 16,2024(2):13-16.
2 B ikl B et % T HS-SPME-GC-MS 343
BroRZ& 4y T Y3 AT B R AIESE S T 4.2021.42

(10):148-153.

B3] B4t BEEFE AFERBEXKEH LS
W27 5 SR 5 3 RN A HT ). KEZ HRSER,2018,
35(6):17-20.

[4] A 1E 3 V5 4 0 BNV, A6 o = D B AR B R 22 7 S A 1)
7% 30 SR H MG EORD] KE 5 EHEFF,2024.41
(3):54-57.

[S]HH T R X A 45 A IR AR R 2 A [ A 7 10 )
BN ARG I T[] EOolk R ,2017,34(4):753-760.

[6] EE 5% S Bt B A 3t 55 K32 MR AR EE BRI A
S A, 2017(6):27-28.

(71 Z54R 37 R AR A 28 JE TORTF AR ARl A A 1y
W] FE A REE=,2021,47(1):48-53.

[8] ¥ 75 75, FZE R, 5K 0, 5. R - FEAERT - IR —4F
SRR BEORD). #HE 53R5%,2023,43(2):130-131.

[9] M fERE X BE, IR 56, F R hUR) B R A RE AR
T2 1 SRR AR B EM,2024(5):147-149.
[10] B24x 38 3% FRZFHEFRAATI B 16 K 2295 2535 .

AL B 2012(16):135,141.

2]

(THFTIN)
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KFEGHERHE 2025,42(3):72-79

Barley and Cereal Sciences

http://dmkx.chpt.cnki.net
UG A AR : damkx1984

AR RR, SRS b, T AR AR DU K /N T A BRI 33 B8 T RO R ARR T I/0L). KA 545 HBE,2025,42(3):72-79
(2025-06-11). https:/ doi.org/10.14069/j.cnki.32-1769/5.2025.03.012.

DU TR DZE Pl i 5L 33 e & ey MR e

AR, ke

LB T R R SRR

(I PRI AR 2B, TR 3% FH 471022)

B E TR0 CERARREIG ™ FEAKAEO O /NS B R Y B T ARMRL = BE LA 2 7 5o REA A 18
AARZRRE , IIREE T RN R 33, IR T 2023 AR B A RED R ERRAFE (FEMS: BFHE
20230025), 2019—2021 4Fi% 5 33 BHNT R FHA/INE KIBGRE:, P49/ 50 6 007.1 kg/hm?, 2 4EFF FEXHIRIR 5 7 S F- Kb =
7.6% , 347 W 3 520212022 AR BRI S T B A R M2 /N2 2R AT P8 i 6 577.8 ke/hm?, HoXT BRI R 7 A5 F gk
6.1%.3 4F 25 MRS A 33 TS I 2R 100.0%, 377 = 208K M RN 92.0% . LA TR 75 33 AR E s P
PEGF 7=t =R DM SO R AR 8 BETT R PR XA AL

SEIR /N T 33 s PEIR A
HES%ES 85121

NN R =R B Z — FE R E R R
GARRFEP IR AL gt KEZ 60%H)
INZERIRE MG T 5 R R, AT 50
RFECFE IR IE 20% ~ 30%1, B 2R
A AZ TN B 7 DA ke e T 70, 8 P+
KA 7 UL T /N 22 it A 2 A DR R AR
A SEBUARO T RS R R IA VIR . AR5/
22 T PP I T S5 77 e R DR 8] 1) 97 AR S X
B, BANTIERW, Wl i A R REAE K T A T 2
RrteAr, (AAY R BURFIRPRIREI AE ) 5 52 BR 5
T g A i lOet 7K 23 2 B TE T 3G R 5
HBE T EE R R, DR, R vk
RAIEALRET, FEE K 23 = OM 5 ) IR B3 ]
TRTT T RHT A, AN A R A OBk
fiko PRI, S SEBL/INAZ AR DRI R4 R 1 FAR
FALRA KBRS RR G, Sa 2t T
PURERE BETARFEZ MO L, AT PRI
AR I/ N B A R T 33 E S T R A

M EFRES B

WA H 3 :2025-03-17; 48 5] H 4 : 2025-06-03

HEWH  ME/NEF= I H AR FR (CARS-03-76) ; T G A AR (/)N
2 )RR A 25635 H (2022010101) 5 % FHTTAZ O3 AR
WK 2 HRE T (23020344 )

FEE TS SRR (1980—) , B i1, @IFST 01, 2% A2 5 dth /)N
FH A EE ST . Email: lynkyfws@126.com,

VR  RAHE(1972—) , % BF5E 51, 355 R /N B

PEFWIE . Email: lywushaohuip@126.com,

XEHS:1673-6486-20250029

20230025) . XAMUFRIL T /N A - hi R 5
PEXELAGS B 1008 i, 00 F o R 4 /NG A e g
P67 EE L) SRR S P R R B Tz A
FAHT S, Bt — 200 e RIS 2 ], St Aol 3
AR S TR e AN, [FIET, Y% 33 1
B B A AT K /N B b 4 R R 4
HET H AT S

1 KR 3BiEFIERE

BT 5 RIEBH T ARAMEL 7 BEe 5 ,2007 4
(7] i 368 o 1] 5 R e 4 AR A 0 i P i o 2 B s o
T o PRHARE TR V2 38 N, 2010 4E9
SRy R B A A7 X SR RN 4 S 2 DX A
Xt HE SRl RIS LA TR AT, R B e i
M2 & T HH TaVSRI-B,TaMOR-B Fl TaGSNE [
oS B RIT 2 AL R R A SR
PrIEMER

AR ZE 18 F A i AOMb B 22 e /N2 WF 52 B
HEF ,2004.2005 44338 1 [ Z R B A A AEY)
PP E 2R R R E SO R ST A A
TR X Sl it B SRR, A A 2R AT BT
HIRE 7 S ST e R SO A
R SEATTER

15 33 2K PR T AR PR 22 e /N £ BN T
2010 4F 4 H DIFH/NAZ B 5 7 5o BEA, LK
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2025 4F

ot H3H

Hi/NFZ SRR ZE 18 S ACAR L 2258 4 A, SR FH K
EUMEBEPRIR AR B MR = 7 PLIE T
TR T RPET A N B SR R 33, 4R
R ZATHERE 200 Hi, 2010—2011 £ERFISCHR A FFRE
BIF, Fh 524, AR T A ) 24 M e,
AYBESToR , BT KT, R P $E
TR, 2R A MR, N E S LA . 2011—2012 4
(F) 7E B K b H 4% Rl , FRIE 20 om, P8R40 L BA
PR 107 #k, AERREL 1 IR A BORL ;2012—2013 4F
(F3) P HOFRREFI , BEPE PR 123 Bk i & RBR
Y BARISCROR , $ERTHE ARRA T4EE 52013—2014 4F
(F)TER HORERE R, EPROE RARR 131 &, 20 bk
JBAA 5 2014—2015 45 (Fs )4 ARISOIR ) SR 70 52 b,
PEATRRA T %8, oo 34 RIS R T iR
59;2015—2016 FES A R T8 R (B
JE | EAYEE 2 RS ) B IR Ak S AT Rk A T 4 R ,
B 4 RIS ;20162017 AEFESHV/INZE it 2™
0 HE RS (R KA R 2 FP3RE ) ;2017—2018 4F
S R 2 i (i . g e
PO CHR SR ) 8 24 K S 33, 2018—2019 4ESN
R TNz SR LGRS 5 2019—2021 4E2

RS /N XA 5 2021—2022 4F S inin]
AR /INE A R (1 - 2),

2 IR R EESRIR

R N TE B b R B RN i Rl R
TR 48 S M 22 X 2 S AR L 1 K
FURAE, IR B /NZZ SR i st S/ haz
b R e S PR R AR Ak, R E A A IR
56, 2019—2022 4E g 2 /INAZ X iR a6 % F 45— I
(B BGE11, 15 3 IREE A, ML ZLHES , /N X i
12 ~ 15 w?, W= EFAME T 12 m? 3805 056
TECA ACFRE A b s A i e, e e 52 = D IR
AT MK, RE B BT £k, AR
P BH L =TI A IR 3 S R b i T 3 4
(HEERZHGIT) , i B 47, & s 3 I 7E 10 1
12—30 H o BRI R A — Ut 2, 258, &%
AT ITIAFRBIE (DaK o A5 B I Y A
SEBRIEA T )3, S AT HUEE B A AR RO
A0 H BTG

PR HEA TR T2, 55 131 R B , pRA ™

Fs (R TYEE 56 34 MREBILSE 32T % 156

Bt F VAT S B (R 7 2 R PRI ) , RN BRA TS, 51 4 AR RIS

2010 4F WET75 x 18
!

2010—2011 4F F(T2HE5D)
!

2011—2012 4F F(FEBEIAEE ) Hik 107 #
!

2012—2013 4F Fo( TEIED) Hik 123 #
!

2013—2014 4F
!

2014—2015 4F
!

2015—2016 4F:
!

2016—2017 4F B 7 A (R AR R 2 NI
!

2017—2018 4 BT 2R 2 5 R I T R L P BT L H R A )
!

2018—2019 4F: R S H/NSZ R A
!

2019—2021 4F T R AE /N DX R
!

2021—2022 4F: R /NS A P e
!

2023 4 Wi AN E A4 NI R 33

E1 #EIIBAFREE
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2025 4F 54234 B3 M

?&%iﬂﬂc(ﬁé?ﬁ%)
HAR 791 x GRIE 15 < F M 761)
| |
|

304A x HFE2E

——

R 2540 255 )

F, “Co fi s (il > WS )

(BEE xE38)xiH63 (AR xHE2S)x (15 x{Efi45)

‘,%j‘i'ﬁ \_’% \ | I

B 4 X 14k 45

N%Z 185x JE8ZF 9 &

=

Ji% 18

X
|

%5 33

B2 K 33 RILE

T 11477 R P R Al R A 2 A
FHE) Wi a5 rp O IRA I 8 (R i o DX S
BT R G AT AT, HAA ZPEIRR I 245
LG U PEPEO J2 SR % B R AR E B gt
SRS LA SRR B T A AR
B M AR s FUR PR PR T2 2T R 4 AL AR
B INEB I HUR TR S AR HF SR
P T SE PR A 1 DLREA T PR 5 b PRI 32 2340
PH it B G I oA B T BT 2 R

3 &E 33 MR

3.1 AYrEre

S5 33 @At Al 24T 221.0 ~
232.6 d; BT E , O HE R SR
S, A EGRASTEES] IR TR B, B AR A
AR EM Eob AR 86.0 em. XS RN ZEATA I
JoT, TS B, ZEAF M B R, K (1
FURL AR o, 2R P 45 5 AR 32.7 T7 1 /667 m?,
REL 34.1 ki / BE, TR 48.7 g0
32 priitk

2018—2020 4280 g 44 MV B} 2 B A 4 {2 3
WFFE T A THERI % 5E 1 2018—2019 4E 1, 185 33
U5, IR L VB BURE L SO R
9 52019—2020 -1, 3% 5 33 HRSTN IR
FURA , RSO IR BRI o 2808 B T AR} 2B
P % E 1 2018—2019 41K 5 33 PrF 8 5Ch
0.911, Fr Rk 3 90;2019—2020 4EEEHL 21550 H

0.920, HrF1EIE 3 9, Hyr R0 5x A Y, HA R
UFAPTRE . Z80E BT RARFL S BE bt FE PR RN A1
YEE :2018—2019 FBEIE S 33 HLIEMZUN N 1 4,
PUIEELT , B R Ak
3.3 KPR B

AV A AT A Py i o W B R e I Py (b
TO)ZFEAOM AR EBA ™ b BTt W B B3
CGRBHN) X R 48 DX/ N2 (& 57 33) IR A FERET T
FE , 5L 33 78 2018—2020 4F 2 4R JF IS 4
Bk 804,778 o/L, £ 1 it & (i 70 4%, T [W)) 4>
BA 13.4% 12.6% , 18 7 75 & 4 5 A 28.8% .
30.6% , WK 551 °H 58.6.61.5 mL/100 g, 4 e it [A]
43510k 2.1.2.3 min,

4 BEIBFFERN

4.1 IEEA PN AR

2019—2021 4 pg 4 P2 /N Az X g, 3t
A 8 AN, 3R 1 LI, 2 AR B Al X i
B2 AR S RECEAE , Rt A g 1 22
AR SEA — B, FLA AR/ 25 22 B E U )
U B S0 1) it Pl L AR B 5, 401 2 S Y g
J1BRsR , A 2 AEIER R SR B A3
B o R A AR S R AGE S7 2 R  FI R A
AL, 2 AR AR I T AR RIS RS A
U B 5 b AL 2 A A R M

A3 2,32 3 A0, 52 33 201 2019—2020 4F3]
FEE AN AT, P77 59841 ke/hnt?,
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BT AR 5 7 5 (5 436.4kg/hm®) 14 77 10.0% , 1
FER S PR T SRR 1478 M
&5 33 A R BON BGE 5 7 5B, B A
2 100.0% , 347" =2% 135 %8 87.5% , Horh & FH
PRI I f K, HOX BV 5 7 5 B ™ 25.5%,
BV S O HRIE IR Je /)y, LU HRIE 52 7 51>
1.9%. 2020—2021 4% 5 33 AL SN pE 44 21
2H /N XS , P37 5 6 030.0 kg/hm?, B0 IR
FIE L 7 5(5 731.5 keg/hm?)IE 7" 5.1% , 84771 B2,
PR A SRS 6 0758 MRS IR 33 1Y
POV B 7 S R G 1 38100.0% , 3

77 = 29 A O 100.0% , F bR A SRR 5
HOMR R, BT HOX B 2 7 5 1™ 7.7% , 5 Bk
6 a5 50 BRI R /N, FEXT BRI 7 54877 2.1%.

FH% 235 3 a0, 98 52 33 21 2021—2022 4]
B S N A A, P R 6 577.8 ke/hn?,
BRI L 7 5-(6 200.8 ke/hm?)HE7™ 6.1% , 7=
JIrA 2R e 3 4759 MR s 5 33 1y i
XRS5 7 5 AR 17 5 58 100.0% , 1577 =2%
AR RN 88.9% , Horb = [ Tl Bk g ol s 34 i
K, AT HEGE 2 7 5 2™ 12.6% , BT 5 4K
X HESA TR RN, FUXT RV 7 5367 0.8% .

F1 2019—2021 £ EE RN EXIGIAW S FHREERESHT
- iy RELFZRE(CY) RO UNTE S BHEEF RE(GCV)
(kg/hm?) YA 1% (RLSDggs ) YA /% Yl 1%
2019—2020 5 664.38 4.70 7.94 4.88
2020—2021 6 007.88 4.19 7.04 3.41
*2 BEIBSMUELERHAKKmERN(FXR)
2019—2020 4F B (X35 ) 2020—2021 4F B (X3R5 ) 2021—2022 4EJFE (A =R )
I WE 33 E/ CK™mE/  HCK 2337 CKimE/  HWCK  &E3378/ CKimE/ HCK
(kg/hm?) (kg/hm?) 477 /% & /(kg/hm?) (kg/hm?) 3477 /% (kg/hm?)  (kg/hm?) /™= /%
B 5073.0 4980.0 1.9 5599.5 54795 2.2 6709.5 6 657.0 0.8
e 5958.0 5712.0 43 59520 58275 2.1 6552.0 6249.0 48
FF 5854.5 5733.0 2.1 7 830.0 7270.5 7.7 7042.5 67215 4.8
R 6 942.0 5940.0 16.9 64215 59625 7.7 5113.5 4833.0 5.8
%A 6 744.0 5374.5 255 4969.5  4791.0 3.7 6 168.0 6013.5 2.6
TR 5508.0 5251.5 49 — — — — — —
=T R 5356.5 4969.5 7.8 6060.0  5668.5 6.9 6723.0 59700 126
R 6 436.5 5530.5 16.4 51915  4863.0 6.8 6756.0 6244.5 8.2
=gl — — — 62160 59895 3.8 5485.5 5245.5 4.6
gl — — — — — — 8 650.5 7873.5 9.9
S 5984.1 5436.4 10.0 60300 57315 5.1 6577.8 6200.8 6.1
R CK IXTHAIE R 7 5, “—"FRRAKRER L
*3 EEJBSMAHEREHARKTERNA
R I ) FH R M(kg/hm?)  RISOIR BRI /% BT S BT %
2019—2020 X I 5984.1" 1 10.1 8 100.0
2020—2021 XA 6 030.0" 6 52 8 100.0
2021—2022 IR 6577.8 3 6.1 9 100.0

T - FOREO IR 225 (P< 0.01)
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2025 4F

ot H3H

4.2 K5 33 Ry LG AR T

4.2.1 TS 5T EAE S REL(CV )R W
TEAS RV v ) 7= B AR AR O, A /N S Bt it e
PRGBS 20, 2R 4 AL IR 33 R

A8 G ZBOE PN 12.871% , W 5 T % BR 3% 5
7 SRR (10.707% ) B 22 55 A B, B 5
33 P AR A B 7 8 A X rp

K4 KR BEFUEMER ML

an AR AR A5 5 B 1% ke RE % & NLEE 1%
2019—2020 10516 10.455 37.500
D 2020—2021 13.685 17.445 50.000
2021—2022 14.412 17.462 55.555
HfH 12.871 15.121 47.685
2019—2020 6.138 14.671 50.000
WL 7 2 2020—2021 12.648 20.589 50.000
(CK) 2021—2022 13.335 21213 55.555
¥l 10.707 18.824 51.852

ke R B (HSCOA S e Fh AN R R85 Hh g A

PR O, HAE /N B S A RS = M 5 220, i
4 AT ISR 33 3 AR AR R BN TSE R 15.121%,
B A0 BES F  R AR R O 4 (EL(18.824% ),
HAR 22 AT B, O BLAE 3 4RI KR IR 25 SR vh
AR ) BSR4, 1 T U BH S 3 24 2 50
IUEIH T8 33 s kar=thse i .
4.2.2  GENPEAT SRR AGIE N, AR R
{8 rp R P AR B o VA R Y DR
S W, A 0 (R A H 1 | (BB, i el
R o7 ke o, 3 4 RT3 AR IR I ik
33 FIE I XM K 47.685% , SIS 7 5
B 3 I B (-S40 R 51.852% ) BEASHH Y , B 1%
533 MEZE G FE R 7 S FEERA 210
T M

43 rEABHE R
JINZ 7 B AR R B B S L TR RS . R K
TR, RPN/ NAE SRS = ™ () D4,
X 8 5 33 BN A 5 M X AR G K A R Y
BRSO (£5), K5 33 AR08
490.5 J7FE /n?, AARIREE R 4845 J7 ~499.5 JiHE /hn?,
IRy i N R ¥ /N N T W 75 S & S = SR VAT S2Y e
BOAS AR AN K. 9% 5 33 FEUR B AL R B R
32.4 ~35.3 fi / B, PRI 34.1 8/ B, LT HE
MRS 7 52 2.8 K/ Bl BEBHIZ A RN TE TR 5L
b EA BRI, AT LA i — R AR R it
SRR BB 7 . TR R AE 3 AR Ry
H 48.7 ¢, LN HR L FRIE R 7 55 0.7 g, AR R
46.7 ~51.1 g, J5 B30T DLid i — M = B S R it , SE

FEIINTIR], P TR

*5 KR BFEMHBEEREI
e . AEM BRE/ O AW BETEAR AR ?@fﬁfﬁ/ TR/ AR
d cm (JT#k hm?) — (F34> /hm?) (TRl /hm?)  Chr /) g %
2019—2020 2214 86.7 274.5 1504.5 499.5 324 46.7 33.2
et 33 2020—2021  232.6 89.2 250.5 1230.0 486.0 34.5 48.4 39.5
2021—2022  221.0 82.2 262.5 1230.0 484.5 353 51.1 394
Sy 225.0 86.0 262.5 1321.5 490.5 34.1 48.7 37.1
2019—2020  220.8 83.9 277.5 1728.0 525.0 30.2 45.8 30.4
WE 75 2020—2021  232.6 86.8 259.5 1381.5 489.0 31.0 48.1 354
(CK) 2021—2022  220.9 80.1 273.0 1254.0 474.0 32.6 50.1 37.8
S5 224.8 83.6 270.0 1455.0 496.5 31.3 48.0 34.1
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Xf g SR TR, R 33 /TR
Bl ORLEY S 38 B 1 4 AR 2 DXCHE T b
AN AR ISR O E L3 R 2 AR s A ik
5985.0 ~ 6 577.5 ke/hm?, f =5 1] ik 8 650.5 kg/hm?,
FER SRR T AT 1551 4 969.5 kg/hm? iA7, H
AR RS R R AR Bl —
S A/ TS it , S n Ao B3O T o o, S
R

5 BMEZStE

5.1 B RS /N AR

WA KB AR E R /N F2 7= X, P T
TR A E/ N RREIRIFRAY 58.5% , 7 (54 E /N ™
Y 67.6%. H, BUEFHNZ HFRZ) 667 77 hm?,
XN E A E N TEARE RS2 CH
PSS SR, SRR A S R RS A, B
WESZ X T SRR BN WOIR, B K AN, St %
XN PP A FER R . mi H a8 E T
() AT , 38 D) BB B PR KN B A LA XS T
BREREAE . B, B AR A7 K B A K
£ =T = I S R N OR VAT R LR (R = E -7 N E U
Bic, £ X MR K R U R PRR A, FR T
5 5 AR PR PR R N TR
FACRAE  TEPUSUR 5 55 T OO 2 5 7 o
T o7 P TR FH 22 a5 4 0 B B Ry AT A AR 7 o
P AT 7 2 5 4 R, T BB AU R I 4 4
PR E PP S @k o B A =R R, PR
B IR L e EFE BUR DU DU .
Pl PrTHIRS Pr5E R —AREI L R ARl
BANE B R TAEE BRI E R B .
5.2 EHFE AP
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Breeding and Yield Trait Analysis of New Wheat Variety Luohan 33
with Drought Resistance, Water Saving and High Yield

FENG Weisen, ZHANG Xuepin, DING Zhiqiang, ZHAO Yan, YANG Li, GAO Haitao, WU Shaohui
(Luoyang Academy of Agricultural and Forestry Sciences, Luoyang 471022, China)

Abstract: In order to cultivate a new wheat variety with less yield reduction in dry years, high yield in normal years and higher yield in
wet years, a new dryland wheat variety Luohan 33 bred by Luoyang Academy of Agricultural And Forestry Sciences successfully with
Luohan No.7 as maternal parent and Zhoumai 18 as paternal parent. It was approved by Henan Crop Variety Approval Committee in
2023 (Approval Number: Yushenmai 20230025). From 2019 to 2021, it participated in the regional test of dry land group wheat in
Henan Province, and the average yield was 6 007.1 kg/hm? which was 7.6% higher than that of the control Luohan No.7, with an
extremely significant increase. From 2021 to 2022, it participated in the wheat production test of dry land group in Henan Province,
and the average yield was 6 577.8 kg/hm? which was 6.1% higher than the control Luohan No.7. In three years, the yield of the variety
increased at all 25 test site, and the increase rate of yield was 100.0%. The site rate with increase rate of yield =2% was 92.0%.
Comprehensive analysis showed that Luohan 33 was a good dry land variety with drought resistance, high yield, good cold resistance
and yield coordination, which was suitable for planting in dryland wheat-growing areas of Henan Province.

Key Words: Wheat;, Luohan 33; Breeding; Yield; Trait Analysis

(L35 71 W)
Breeding and Cultivation Techniques of New High—yield, Early-maturing,
Awn-falling Forage Barley Variety Longsimai No.5

WANG Yuechao, SUN Dan, SHANG Jiawei, LIU Guangyang, WANG Xiujun, DIAO He 'nan, DIAO Yanling
(Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: Longsimai No.5 is the first high-yield, early-maturing, awn-falling forage barley variety with good palatability in
Heilongjiang Province. It was bred by Crop Resources Institute of Heilongjiang Academy of Agricultural Sciences using Kenpimai
No.7 as the maternal parent and Long 16D299 as the paternal parent through sexual hybridization and pedigree method. From 2020 to
2021, the variety adaptability experiment was completed in Heilongjiang Province and the northeastern part of Inner Mongolia. The
results showed that the average yield of this variety in two years was 4 196.3 kg/hm? with an average increase of 7.2% compared to the
control variety Kenpimai No.10. In April 2024, it passed the national non-major crop variety registration, and the registration number is
GPD Barley (Highland Barley) (2024) 230007.

Key Words: Barley; Forage; Longsimai No.5; Variety breeding
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