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Growth Habit Identification and Diversity and Stability Analysis of
Tibetan Barley (Hordeum vulgare.) at Heading Date

Zhuuga1 , Dawadunzhu' ,Zhasang] ,Pubuzhuoma', Wangmul N Lunzhulangjie*

(State Key Laboratory of Barley and Yak Germplasm Resources Improvement/ Institute of Agricultural Research, TAAAS, Tibet Lhasa 850002, China)

Abstract: Barley is the main crop planted in the Qinghai-Tibet Plateau of China with rich germplasm resources. In order to explore the growth of
highland barley germplasm at extreme heading stage in Tibet, 40 materials come from different regions of Tibet plateau were selected and planted in
Nyingchi and Lhasa in different years to identify heading stage, so as to provide reference for highland barley germplasm introduction and breeding.
The results showed that the materials with extreme heading stage had less stability under different environments, and the heading stage of most materi-
als was significantly affected by the external environment. The most materials with stability were from Shigatse and the materials from Shannan and
Naqu had less stability. Among the early heading varieties, ZDM5168, ZDM7548, ZDM7546 and ZDM7347 have earlier heading stage and good stabil-
ity, which can be used for the cultivation of early maturing varieties with wide adaptability. ZDM 6611, ZDM 4805 and ZDM 4409 have late and stable
heading stage, which can be used for the cultivation of late maturing and wide adaptability varieties. This study has important guiding significance for
the subsequent introduction and planting of germplasm resources in Qinghai Tibet.

Key Words: Barley; heading date; diversity; stability

I Hordeum vulgare NFRBERFE , TR [ 7
e B G RIEVEY) R BGR RE FR M . PO
T PR A E FLL R 24 7 hm?, U RO £ VR 1T A
[ 80% LA b, AHEL T HAWM B AR, 75 BREAT L
VIR 7 A T 3 i T TR PG 9 5 45, DXV A 8K

Y5 B #:2022-04-08

EETE - 45 L 75 BUORUE 5 Bl v IR 5 e f i R H X
HSEEG A [ IS (XZNKY-2021-C~014-712)

EE R I (1986-) , 2, BV BRAF 5 51, 22 A R 1L
& FIAFSE , E-mail : 290945897@qq.com ; * A il THAE & 16 2k B
A(1992-) , 5, S W 5, NI B L & RO,
E-mail : lhundrupnamgyal @163.com.,

- 012 -

e B BRSO A g R A AT O R R Y
FEREEY

T IV S R R TR A SR B BT R A I R A RN
Wk i B Al AR IE AR Y A Y AR Lk
AR IR RS S RIS M R R . SN S R
A B S AL 2 b 5 T DA IE B A A RN AT SR AR A 3
Bl 2450 A A7 A BE AL PR AL A o), KAz
TR AEAE 3 R i 53 0l 2 A A U, /D
SRR REZ I K H BRI ; B
AHICIE R, 4 ARV AR H A, B4
S R AR 1 G B I R SR 0 AR R AL
FL K VRN-H1, VRN-H2 A1 5% i # 3L [l PPD-H1,



HERLHE

2022 %3 KB H A

PPD-H2 2 il 32 A1 A PR T 520 25, 4 [
FHORHEA R PR8N FAE, NI 22 SRR O At
A5 TR] DX 35 R Rl O e R ) 45 5 AR
R

ASHIFFERE A A FE 75 6 e B X P 40 13 7K
ZRRLE M X TR 22 PR SRR S IR TEAN TR 3R
S5 R AR S A A BRI R ) A2 A ML, D 7 Rl o
GEURATR IS T v R AL S B

1 #MR57A=E

1.1 el

AT A o Jo 5 R A R 1 310 13 7 B
J7 AT R 35 B 40 153 4 R B R g ot el (- g 28R
2200 ) o Hordr 20 (A B AEARV R A H
W13 47) BT EL (2 43) CEAB (243 ) FLB™ AR L
R IX A5 10 . 20 {3 4% el A A4 Rt 43 3ok A L e
(840) M (543) Fri™ (3 43) L EARFN H w8 0] b X
%240
1.2 KEHE

20204F 3 A .20204F 10 A M12021 43 A, 74
AR W=7 e A ) B 2 e 1 6 5 b (TR 4 2 900 m,
94°34'E,26°67'N) 4T # FIAK#E T4 ;2020 4F 4
F 2021 4 4 F3 75 PG g A OBk 27 Be 4R Ml A 52 e 3
SR (K 3 660 m,91°04'E,29°64'N) k15

o I IR AR FHBEALIX BT, B0 B4 R R AR
1A 3AER ) 47K 1.5 m, 1710 30 em, # 24 Hi
BRI B MR 50% R 4l L —
2R R A AR
13 BRSO

X Microsoft Excel 2021 & R 1& 5 % M0 M1
B, R FH SAS v9.1 (https://www. sas. com/en_us/
home.html) (1Y) Corr T g 73 B #H 54

2 #ERESWH

2.1 40BWRimiHFESAMBRARRE THRE S

FE 2020 AE M FREABE T, 20 13 4 Pl A A4
RRE LAY 66.4 d, ZE IR R 61.0~78.0 d, 5+ R
N 5.23% Horp 5Oy pRHMERIH A R (<64 d)
A3 B H W (343 ) BT LS AR M X (4% 143) 5
140y BB T 65~69 d Z [, >k H HEE 9 4y, 11
B BT B BB RIS A5 1 05 L A R AR
M, R 78 do 20 R MR AR BT BT 0 82.6
d, 2814 77.0~91.0 d, B 7 R H R 3.93%., Hrp 4
YRR R I  BL (<80 d) , 43 WISk A Hr = (243) .
e B AR (45 103) s 15 BB 81~86 d Z [,
HorpolRIEF LR 700 ARZ 40, HEEW 240, B #R
LG22 10 L AR B fe e, S 91 d, ok A
ME(F1,%2),

R1 A0 RIHHFEE M EIRRTME TR R E

=R 20204F 2020 4F 2021 4F 20204F 2021 4F
e @i HiR PR OMEEIE O KEEE REE ReEmm THRRJN
Sk /d /d /d /d /d
ZDM07432 TR S 64 164 87 55.7 51.7 wh
ZDM06834 FL 5% EE 68 200 64 56.0 53.0 wh
ZDM07273 R0 =2 68 167 66 57.0 56.3 LR
ZDM04941 Firg P 65 168 63 56.3 52.0 L
ZDMO07347 RRT 1 65 161 62 51.7 52.7 o
ZDM07526 H g H & ] 64 164 63 533 48.3 R
” ZDM07548 b H & ) 61 164 62 53.4 48.7 LE
o ZDM07572 W 7R 1w ) 65 161 62 57.3 48.0 U
ZDMO5168  FiA M j# H & ) 66 160 62 55.0 51.7 -
ZDM07066 [l 16 ] 78 173 62 53.7 53.3 H
ZDM06897 EH BRI 69 165 66 55.0 52.7 T
ZDMO07477 EH H g ) 66 164 67 56.0 52.7 B
ZDM04417 PIRLQ H e ) 64 162 65 56.3 52.7 i
ZDM07621 TE4G H 1w ] 65 168 63 56.3 533 B

[}
—_
w



Rk H R 2022F %3

BERLHE

LSS
HJ&E 2020 4F 2020 4F 2021 4F 2020 4F 2021 4F-
R it R e TRETIEOWEEGE ERE RERE hoesm CHRRM
/d /d /d /d /d

ZDM07486 S]] H | 65 166 65 58.0 523 B
ZDM04384 B H & U 67 178 65 57.0 54.7 .

i ZDMO04385 B BRI 69 167 68 58.3 55.0 B
ZDMO07068 i H 1 ] 67 162 67 59.0 55.3 B
ZDM04816 oy L [ B 63 171 61 57.3 52.7 )
ZDMO06877 H+ iy HL 69 170 65 57.7 53.3 B
ZDMO05468 DU SEA 78 181 82 78.3 82.7 h
ZDMO06856 ZEHE B 83 - 83 75.3 70.0 h
ZDMO07104 R M 84 188 83 743 73.3 h
ZDM06732 BB M 82 - 88 71.7 71.3 th
ZDM06590 i~ M 82 161 80 76.3 73.7 1)
ZDM04805 i w= 86 - 87 78.3 75.0 %
ZDM04727 posic b2 91 181 81 79.7 76.7 )
ZDM04249 Ik Ao 77 176 70 78.0 71.7 h
ZDMO06860 Firp# A 84 185 85 75.0 75.3 h

B ZDM06631 7k Ao 79 182 74 78.3 73.0 s
ZDM06608 JEE R iy 85 173 86 733 723 th
ZDM04581 FETIR 1iTE) 85 194 82 75.3 70.7 H
ZDM06829 AR 1l 83 203 75 75.0 71.0 th
ZDMO06611 I i) 82 161 79 74.7 71.7 w
ZDM05143 EES G 78 184 76 77.0 70.7 e
ZDM06720 ) i) 82 198 87 79.7 70.0 h
ZDM07138 BB 1iTE) 83 178 82 71.7 80.0 i
ZDM07329 JEER 1 82 161 81 76.3 78.0 GR
ZDM07429 {4 H & ] 81 174 82 71.7 70.7 w
ZDM04409 T H 1w ) 86 184 87 81.0 73.7 ]

TE 2020 M2 FKIE A4, 20 03 B Rl AR A4 R
R 167.7 d, 22 1K R 160.0~200.0 d, 28 5
BN 5.25%. Hi, SR R (<162 d) , 4
Ok B H BRI, 1ok A L He X5 14 45 3R T
164~178 d Z [a], Lk H H WX (9 43) , 2y
K B BT HLH X, B BB R M X A —1 ok
BRI X 1A AR A e, 2 200 do 20 131 R
it R B RS 35 i B DY R 180.2 d, AE i R 161.0~
203.0 d, 725 SR BN 6.74% ., Hirh | 3 4y il A

- 014 -

K161 d) 205k A L, 10k A AR s 11 Ak
A F173~188 d Z [0, EZk A 1R (343) g (3
B3)  H IR (2 453) ARZ QO FIEFR(LHY) 53k [ 1L
FA Y 3 0 A1 RH B B B W, A T 194~203 d Z [
(F£1,%2),

15 2021 K2 FRESAF T, 20 03 0 -l A AA )
SEEIHIFEISY 65.3 d, 28R R 61.0~87.0 d, 45 7 R AL
1 8.44% ., o 64y (H BRI 443 (1limd 14 BT HL 1
B3 AR AR A F 61~62 d Z ] 5 13 3 AR T



HERLHE

2022 %3 KB H A

63~68 d Z[H], 43l K U5 T H W& (9 £ ) (BT HL | 5
HB PLBERIREE 410 5 1032 B T B #0094 A A
WM, N 81.5 do 20 Wk B At el A4 ek Y- 257 4l i 4
N 87 d, ZZF K 70.0~88.0, 78 S R KN 5.91%., H:
W3 (PEEE 2 0y (RS 10 AR A R 38 <75 d;
HA 1T AR T 76~88 d 22 [8], Hi 1453k [ bk
2R EH A A e, S 88 d(FR1,3K2)

TE 2020 337 5% B4 24T, 20 173 1% - Jrh A bA
I 56.0 do B R 51.0~59.0, 48 5 R %K
93.33% o, 44y CH BRI 3 43 L Eg 1) fih A
R 51~54 d; Ay 16 iy MR T 55~59 d 2
], >k [ H B0 1 fl AR A e, 2 59 do 201
i B At Rl A L ST 4 3 B Ry 76.7 d, AR T R 71.0~
81.0, 48 5 RN 3.05% . Hivp, 44y (1w 34 K
2 DR, ¥<75 d, HA 16 AR T 75~
81 d2Z [0l >k [ Hws WAy 104 b4 Rl R 00 Fre e, Ay
81d(F1,%2).

TE 2021 F7 5% BB AT, 20 00 4 Rl AR A4 R
S AR O 52.5 d, VR ME R 48.0~56.0 d, AR S R
BN 4.15% Forbr, 3002 [ H w0k Rk il A
e, <49 & T4 17 By A RHIEE I 22 R A K A T
51~57 d Z 8], 2% FAARZE 9 100 b4 R R0 B e, oy
56.3 do 20 13 1l Bl A A ) - 4 il A 40T R 73.6 d,
R R 70.0~82.0 d, A8 5 RECH 4.73% ., Hrh, 54
e EH R (34 H 143 FTE AR (143 X Y
MBI R L <71 ds 14 0 AR AR A 22 SR
KT 71.3~78.0 d Z [H], K FH 1L g FE ARG 2 43
R AR, K 80 dFI82.7 d(F21,£2),

R2 A0 DR ImIEFEEIM BLIR B IR TR R BT

. [ A - BRER
T SRR () AR (d) (%)
2020 4F
i _
s 4% Rt 66.4 61.0-78.0 5.23
W il it 82.6 77.0-91.0 3.93
2020 4F
i _
e B i A 167.7 160.0-200.0 5.25
i W e 180.2 161.0-203.0 6.74
2021 4F
i _
2 f & i 65.3 61.0-87.0 8.44
Wl st 81.5 70.0-88.0 5.91
2020 4F - -
REETIE e A 56.0 51.0-59.0 3.33
i W e et 76.7 71.0-81.0 3.05

gk
[ FIME - BT
785 ATy sy ) AR NE (d) B (%)
2021 4F
REE IS ARl 52.5 48.0-56.0 4.15
e W A 73.6 70.0-82.0 473

22 AEMEEETHERER

XF T 40 o3 1% sty e B 0T A Rk (20 153 4% it - i
B BRI 20 107 B sty 6 Fil AR RL ) 7E 2020 AR
& 2020 M2 BRI L2021 MR F4E 2020 FL 5% A%
2021 P BB/ R T EZ R EARITFE X
(p<0.05) o X 20 /A AR I B4 BL , 78 4 B4
SR, 2020 F12021 $7 BEEFREE 8 2020 12021 A2
I RLph A, H 22 % HAT G155 L (p<0.01) 5
1M1 2020 FK 2 48 A1 2021 PR 2 HIRESREE F 25 A
HA G 2# 78 X, 2020 $7 5% & £ F1 2021 47 5% F
BB T EARAS 2 L X T 20 0 i
TR AL RL, 4 B4 S5 T A 22 R R B
Git#FE X
23 ARMETHEFHRAEXRSHW

AN TR) A A A )t B0 AF 73 [ il R A7 7 22
5o TE 20 3 B g A AL R b AN R PR ) AH 5G
PERAR (£ 3) . Hidr, 2020 K2 FH#EF12021 i %55
FE IR M)A DG e e, AH DG R BCR 0.46, 52 I 3 1E
A0 (p<0.05) 5 LYK N 2020 137 §% B 4% F1 2021 $i7 5%
FREIR L A OE R N 0.44, 5 3 IE A (p<
0.05) 52020 FK 2 24 F1 2020 AR 2 Bk & 22 18] HH ¢ 5
R 0.31, M OGP il 25 5 LA PR A ) A OC R AU
Ko 7E 20 03 1 I W Al REERA L T, A [+) 2355 1) AH G
PERSR (F24) . Hirbr, 2020 K2 461 2021 W2 5
& 2 1A AH ek B v, b 0.54, 5 i 38 1E A 26 (p<
0.05) ; AR ISR MM A 35

F3 WMEBHEMEAERE FHEHEL RS

b 2020 K 2020 Kk 20214k 202041
. EHEE OSHIE SRR R

2020 PR kA% 0.31

2021 PRE HHE -0.074 -0.094
2020 47 pEEE 0.001 0.102 0.155
2021 $7 = EAE 0.46" 0.250 0.132 0.44"

+ 015 -



Rk H R 2022F %3

BERLHE

x4 MBEHEMBARE THERBEX RSN

b 20204k 20206k 20214 20204
ZHE EHEE O PAEE R
2020 bRk 0.137
2021 PR A4k 0.54" 0.077
2020 P HAE 0.004 0.145 0.062
2021 Frp 0.067 -0.266 0.106 -0.053

24 BERMRFBBEARREZ BHBREESHT

TEM AR S A, ZDMO05168 Rz & PE b,
R 2020 PR 2 B RE IR A1, A PREE T 1 by e L
ZEA KA, K A H WML X ) ZDM 7548, ZDM7546
FIK [ 1L Fg H X Y ZDM 7347 ka @ VERST 16 5 AN FR
T MEMAARARE kAT HENK
ZDM4384,7ZDM4385, ZDM6877 Fl ZDM7273 Fa & M
AT AR 0 s FLA AT RHEAS ) PR il
AN—E, Horp Sk A BT LB IX ) ZDM48 16 FeiE P
% 1E 2020 PR 2 4G H1 2021 MR B FE 5L fil
W SRR AR T AE 2021 MR R L2020 41
BRI LT T AR M (e 1) .

20 17 1 W Fl o s A (R B BE I ol A A0 2 Sl
R Hirp ok A e #b X ) ZDM6611 A1 Xt fh 7
W R H AR RE B 2021 PR BRI Ah , AR5
TR A Rk B TR L IX A ZDM4805
ISk @ H W XA ZDM4409 il 4 1] 45 e Ho A
FELTE 2B N AR R . AR A BN [F] 3R
B2 fh AR 22 S A Ok, Horb ok A LU RS Y ZDM4581
FE L ZDM6856 1 2020 b2 H 4% 2021 AR 2 Fk
&A1 2021 M2 4% S5 08 T AR B I , 1 7€ 2020 7
B AR5 2021 HBEERE AT AR R, 32 1
PRABE S 3K o TR A AR Z (1 ZDM6590 A4 =
) ZDM6631 W 7E 2020 $17 5% 5 #5 £l 2021 7 5% 7 4k
SR SRR G, 1E 2020 B2 A% 2021 M HFE
F12021 M RKAE S5 0F T W ARRC R (R D),

3 i

TR [ 7 8 g St DX ) 2 A AR AR
TE T PG A5 3 DR AT oA o vk g | Fe )
LR B AT FIbR 2l DX 4 R B 58 UL o 4 1 98% /e
A1 R ERGE T BRI BT s i AU A AR
AL 9 A= R0, FATTAE 310 13 A4 ) 1B 1
T LA 20 3 Bl J3 A E AN TR AFAR A AR
TARZFIRL RS DX, 56 5 W il RE S AR AN [7) 3

- 016 -

X AIE WM . A ARG T 40 43, (H R A
7 ALFE PR H BRI LR BRI X
JUT-78 35 VU BT A AR A5 DX, 0T 5 22 P4 b DX A b
FGEUR S | HEAN AR 0 B A SR 2

R v B 22 P S R R PE b L X, G H
e U) 5 TR AR B A R RN 32 EE Ok AR RS MR
DX, AR ZE AL e Ml X, SR R B AR 4 ) A
Fr 5% AR 2 T PR R X 1 605 1 T B B BT
VR FEAT AR 2 AV A BT A R B AR — B, TR
FLGTRP B PRI b RE Rk B H g
HiIX, 21 ZDM5168,ZDM7548,ZDM7526,ZDM7572,
ZDM7068 , ZDM4384 FlI ZDM4385 ; £ & 1 48 2 1Y
7 SN IE A S =T N A S P 54
Mo 2 Aporh L RRUE MR IF M B L 2ok A H
& ) (ZDM5168, ZDM7548, ZDM7526, ZDM7572,
ZDM7068,ZDM4384) . ILIF (ZDM6611 F1ZDM5143)
AR Hi X (ZDM4727 F1 ZDM480S ) ; 1 Fa <& 1 %5 2%
BIREREINR B B ERFIARZ M XA %

AR (A 2 S5 2 AR G HERRIR (R 3)
TE 20 03 M - SRR R, 2020 AR 2 4% F12021 Fi7
5% 15 2R B 0] 5 4 3 1E A OC 5 2020 7 5% 15 Al
2021 $i7 B B 7 IR B 22 1A 2 5 3 IE A O s H AR ER
) AH OC R B AR . 7E 20 3 1 W B A4 B b, 2020
MRZHFE 2021 AR RRHE 522 I 35 TEAH OC s HEAR A
BRI SCHEA B2, A CHER 2=l REA DL R R
O REM R AT T 19 40 103 45 i i 7l
AR B 305 7 1, AR R AR R 1 s @M RS B R
B0, BERLRIR ), A 4540 25 AR K ZE AR [ 36
BN ABEA BGE N, FEOH 2. D g R
U e IR S | FE R o R R T R 2
T 0P S AR S S A A A IR AE A (]
WEE N AT REAFTEAR K 25 55, (ORI 7 e sk PR P AR
I RS | FpAnE TAE AR I RE 40 R F A il ok &
TRk .

YED AR R e B AR 2Rz —
FEIA PR T 5 B BTN B A AR — 3
XTI Zh BN b R AR R R s i R
A R AR A, PR RS PR R o R T A A
R b A, RBE AR 2 5 R R A E R AR
b B R AR . PRI, T3 e R A R Y
BN FEESE GBS EN . EHFRE
A b FETEZ A0 AR R T3 Wk [R) R TGV
RN RE R T ARAE I O, AR %% B 1 B A



HERLHE

2022 %3 KB H A

(581 20 T 22 90 ARAR H S (0T 148", B
g5 IR, MR flh B A AP Y ZDMO05168 .
ZDM7548 . ZDM7546 Al ZDM7347 $ih 8 4] B H Fa &
PR AF, ok B T H 8 W B ZDM4384, ZDM385,
ZDM6877 1 ZDM7273 fh 8 3] 45 w0 & e 1 5%
U5 20 4y e W 2 i FloH ZDM6611, ZDM4805 il
ZDM4409 Fh B A g H AR e o Bk, DA bk 2 4
ARk L XoT VO T A s P A A P A T e R T
To TEFHRBE ML AR A, BT i)
Bl ATE i H B9 8E & T Y MU0 0 fhAp R &
B MR T BRI A 2 XA S, A DAL A
T B AR R B i R A A T A B
M FFPRCR

4 g

AHIF 5T DAL S Tl 5T 2 11 310 453 P4 e AS 7] b X

Hb 7 R R SR RL 4 40 103 43 I HE R AR

2 X T 2 PRI AR MV, TR )T IS PR T

R G e i b DX R BT B 5 HEST RN 4R

e

S0k

[1] REEoT, % 7. KECEBR) EFRSH LIE R T [M]. bt
M WL R 2 A, 2015.

[2] 5K 5, Bk . FR R 22 ik D TR A T A 205 g R R 22 R P
FE[1]. PEARLR, 1998,32(4) :20-26.

[3] Wz ARIESCR A AR (M. U - I 1B 2 R i
#t,2006.

(4] ¥R, BCAE 28 A DU 69 1335 FAk b 75 b A vl i W T 4y 4
AR LT ] PO AL ,2020,42(S1) :31-34.

[5] #xLA . R 22 SRR I A ) I 0 285 5 0 SRR R T R I
FEPERY QTLERE[ D ] I - Al K2, 2019.

[6] & W, FAEE, 2 6, % HmA FA R E R T 5

A A RS L) ] AR, 2019(5) £ 180-185.

(7] B BRIIZAR , 220 SRRINI &5 VG 87 BRAC A T S A0

SRS RGEVESIIT L) ] VeI, 2019,45(12) : 1796-1805.

(81 1K LR . i ] K 2 AR 7 P ' o S0 5 P s 28 J S 7 5

B HrID ] dbat: AL R E B, 2015.

[9] Hemming M N, Fieg S, Peacock W J, et al. Regions associated with
repression of the barley (Hordeumvulgare) VERNALIZATION 1
gene are not required for cold induction. Mol [J] Genet Genom,
2009,282:107-117.

[10] Comadran J, Kilian B, Russell J, et al. Natural variation in a homo-
log of Antirrhinum CENTRORADIALIS con— tributed to spring
growth habit and environmental adaptation in cultivated barley[]].
Nat Genet, 2012, 44: 1388-1392.

[11] Ibrahim A, Harrison M, Meinke H, et al. A regulator of early
flowering in barley (HordeumvulgareL.). PLoS One, 2018, 13:
€0200722

[12] Zeiz 07, £ bk, FAER . TYRUE R R B T EER BT ST 43
Hrla). K254 RLF,2007(2) :34-37.

(13 ] XA 4 L BRIAR , i WE A6 55 . H w35 B dt i () 51 R
R[] Hol R LR, 2004(12) :20-22.

[14] Dondup D, Dong G Q, Xu D D, et al. Allelic variation and geo-
graphic dis—tribution of vernalization genes HvVRNI and Hv-
VRN2 in Chinese barley germplasm[ ] ]. Mol Breed, 2016, 36: 11

[15] Alqudah A M, Schnurbusch T. Heading date is not flowering
time in spring barley[ ] |. Front Plant Sci, 2017, 8: 896.

[16] Ma D Q.Genetic Resources of Tibetan Barley in China[ M].Beijing:
China Science and Technology Press,2000.

(171 AR BRIAAS . 55 BRAD BT 9% U5k 1 22 e B A 25 PRI [D .
FIB" PR, 2019,

[18] Pourkheirandish M, Komatsuda T. The importance of barley genet-
ics and domestication in a global perspective. AnnBot, 2007, 100:
999-1008.

[19] Turner A, Beales J, Faure S, et al. The pseudo—response regula-
tor Ppd=H1 provides adaptation to photoperiod in barley[ J . Sci-
ence, 2005, 310: 1031-1034.

« 017 -



	Current Status of Rapeseed Industry and Developmental Proposal in Tibet
	HUA Shuijin1, 2, YANG Yong1, TANG Lin1, YUAN Yuting1, Cirenbaizhen1, WANG Jinxiong1,Nimaciren1, ZHAO Caixia1, NAN Zhiqiang1, LI Shimeng1, YANG Guanghuan1

	Study on the Model of Regional Adjustment Structure and Promoting Growth in Laluo Agro-pastoral Ecotone
	JIN Tao

	Growth Habit Identification and Diversity and Stability Analysis of Tibetan Barley (Hordeum vulgare.) at Heading Date
	Zhuoga1，Dawadunzhu1，Zhasang1，Pubuzhuoma1，Wangmu1，Lunzhulangjie*

	Effects of Different Planting Density and Fertilizer Treatment on Barley Yield and Agronomic Characters
	WEI Wenbo，Zhaxiluobu* ，GAN Yawen，LIU Renjian，Dawa，Deqingzhuoga

	Effects of Different Sowing Dates on Growth Period and Yield of ‘Dangqing 19’
	Xiongnutaba，Lunzhulangjie，Dawadunzhu，Zhasang，GAO Liyun，JIAO Guocheng，Pubuzhuoma，Zhuoga

	Effects of Powder Ridge Cultivation on Growth and Yield of Highland Barley under Different Soil Types
	Mimaciren1，Tashitsering1，LI Zhiqing1,2

	Effects of Acid Treatment at Different Time on Seed Germination of Four Common Perennial Herbage Species in Tibet
	LIU Yunfei，Renzengwangdui，WANG Jinglong*

	Screening Test of Several Forage Oat Varieties in Agricultural Areas of Different Altitudes in Tibet
	LUO Liming

	Report on Comparative Test of Different Oat Varieties in Duojiao Township, Nanmulin County
	Quzhen1, WU Haiyan1，2, Liu Zhaoming3, Quni1, Tongsangcuomu1, Dawazhuoga1, Nimazhuoga1

	Screening Test of Cultivation Formula on Flammulina filiformis
	ZHU Xuefeng

	Effects of Different Storage Methods on Quality of Wu Pear and Snow Pear
	Dejilamu，LI Yuanrong，HONG Ying，ZENG Xiuli

	Preliminary Investigation on Crop Germplasm Resources inBaqing County, Seni District, Tibet
	HU Jinxin, YONG Mao*, Ouzhu, WANG Luzhou, JIANG Bingtao, ZHAO Yanning, WANG Huaifeng, WANG Shibin 

	Screening and Culture Condition Optimization of Aspergillus niger SICU-33 and Its Preliminary Application
	Nimazhaxi 1，2 

	Study on the Community Characteristics of the EndangeredMedicinal Plant Gentiana tibetica 
	LI Hongchi1, LUO Jian2*

	Preliminary Report on the Introduction of Full Biodegradable Film in High Altitude Area
	LIU Huiling，CHEN Yuhua*，SHANG Yongfang

	Uncertainty Evaluation of the Measurement of Theanine Content in Tea by HPLC 
	XIE Yingying1，2，LI Hanchun1，2，YAO Ziqiang1，2

	Analysis of Soil Nutrients along the River in Awang Township of Gongjue County
	Lamuluozhen1, YUAN Hong2*, Luosangtaqing1, WANG Li2, WANG Likun2

	Analyses of the Estrus and Influence Factors of Dzo
	Yixisuolang， Baimawangqing， RONG Sheng， Cuomu， Lazhen， GONG Xiao

	Discussion on the Cultivation Techniques of Changdu Winter Wheat Variety ‘Shandong 7’
	Zerendunzhu

	Talking About Management of Agricultural Machinery and Popularization Method of Agricultural Machinery New Technology
	LU lei

	A Brief Talk on the Status quo and Suggestions of Quality and Safety Traceability System Construction of Agricultural Products in Tibet
	FENG Zhiqiang , LIU Haijin*, XIA Xiaolong , Baimapujia, Suolangquzhen, Sangqionglamu, LIAO Lyu, XI Yongshi

	Thoughts on the Development of Black Highland Barley Industry in Longzi
	Suolangwangdui1, Pubuguiji2

	Status of Research on Biological Control of Predatory Ladybugs in China
	REN Lina1,2，CUI Jie1,2，WANG Xiangxiang1,2，TANG Xiaoqin1,2,3*,WANG Wenfeng4,5*

	Present Situation and Practice of Prataculture Technical Personnel Training in Tibet Higher Vocational Colleges
	LIU Haicong，GAO Wei，LIU Jie

	Research Progress of Italian Honeybee and Application Prospect in High Altitude Area 
	MU Zeqi1，2， CUI Jie1，2，GU Yaxin1，2，TANG Xiaoqin1，2，3*，WANG Wenfeng4，5*


