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WE: AAFEETRIRAMEEEME IS, SERNBANRS B AREKE. 26 hERE
BEERERGI N REM BT R ZMHERINT, FE3T R 2 AT &7 M SRR AR S 4T, B& R A
BRSH. GRRW: INREERTREEMEREMBLKR, FERMNE - RBTHAEH. HxoiEH s M
WM BB E: LB PRAMERS TR RN, TR, SRR RRRE=ERMENE
HRE . BB FE(r=-17.848+1.548 X,+0.368X,-0.428X;+0.192.X,-0.048X;) BEMER BB T ETRH 75.2%.
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Analysis of Agronomic Characters of Major Hulless

Barley Cultivars in Qinghai Province

CHEN Li-hua, ZHANG Zhi-bin, HOU Zhi-qiang, DENG Xiao-qing, WU Kun-lun®

(Qinghai Academy of Agricultural and Forestry Sciences/State Key Laboratory Breeding Base for Innovation
and Utilization of Plateau Crop Germplasm/Qinghai Key Laboratory of Hulless Barley Genetics and Breeding,
Xining 810016, China)

Abstract: In order to study the diversity of the genetic basis of the hulless barley cultivars in Qinghai and
provid helpful information for the genetic improvement and breeding utilization of hulless barley,the agronomic
characters of 26 hulless barley cultivars were evaluated by using the statistical methods of simple and partial
correlation analysis, multiple stepwise regression and path analysis in order to provide helpful information for
the genetic improvement of hulless barley. The results showed that the degree and range of 9 agronomic
characters variation is were quite large, and some species have had certain available advantages. The correlation
analysis showed that multiple traits influenced the grain yield; multiple stepwise regression and path analysis
showed that spike number per plant, 1000 grain weight and grain number per spike is were the main affecting
factors in grain weight per plant. And 75.2% variation of grain weight per plant could be explained by the
multiple regression equations Y= -17.848+1.548 X,+0.368X,-0.428X,+0.192X,-0.048X;. The results showed that
the hulless barley cultivars in Qinghai had high diversity in agronomic characters and rich genetic basis. And In
in the character selection, attention should be paid to the spike number per plant and 1000 grain weight
selection, and the mutual restrict relationship between spike length and 1000 grain weight , spike number per
plant and grain number per spike should be concerned.
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E# (Hordeum vulgare L. var. nudum Hook. £.), BRAR KER, EHY¥ LB TRERENE
B, HEFRANABESRSE, FREE, BHREAEN, SHEFHRERBABKMRRED,
EBXRBMRATEROIR, ERERARNEYEMNTESEENERSERTHEEN, SHEL
RE. AABEAMMA, TESAERERE. FEKS, BRNED. BREXR, HERR. KR
KEEAEFREHE, BAWE. MR, mEE. AFHE. ENERE. “EReSRRrME, 2—1
ERBFE > EESHMHRERE. .

REBERFERBEKREINE. mEEREEYHSES T HHNEEER. 20 LK, AT
REHEREFARAEN. TR, HTERURSEFTHEME ISR A, REEREEBEH AN —
Pz AT ERY RELAHTANARIL. S TFRIESRER RES BIEWs 14 2 R S P B #
IRNATHEDMRREN S5 BHA, BEDIRAERLE” EAENERIERRAXER L
BT AR SRS, T H Dotlacil 1 Delacy™ B 5048 A Z 0 (R 2R RIEWBRE S
BT —MBOAE RN %, RERSMEEARZFR AR EEROELRAFETRE
PRBETEESHENTR, ¥ TFRHARENEEMNE. SRR AREFRELEMBFEER RN
LR X

FERARERERMA LERS MM AREANMX, BEREEE. HEZSYH SSR 47
RERHTHEARETRAEAREZNREZHE. BRAEXFEEFTRIRAMR IR ZH
MR MRLRE, BHik, KFANREERATF, XEBEATRIRIMNNESHEET SN, BE
BrERERMARENGE SN, A5 EFRH LM ETRMKE.

1 5 HZE

1.1 #he

HIAME N 26 BERBEERERBM (F D.
1.2 AR TERRW

2010 £ 3 AMETHFEBERABEERR . RALTHEMN, TK2m, 178 0.2 m. HIE LML
B R K A

FLREOR B BEALE P [A4T 5 BRBEATHER B R, B S WP HEEASHMER ZHEREDE. H
R CBEEEY. wm. 28, BREE. BK. BRRE. Nl SHRERBNTHRE) ¥
HEEE— R,

BRGNS HURMXIHT. BEESHRREEDHTRA SPSS 2T 8k 31T

R1 26 RHEFRERMF
Tab.1 26 major hulless barley cultivars in this study

s B B RLRAL FF5 B B

No. Cultivars Breeding unit No. Cultivars Breeding unit
1 HER1S FlRERABER 14 tEsS 5 FilgH W ALK B 6 MR BT
2 BL25 HRERABER 15 tEF6 5 HilgA AL A E R BT
3 Bt3s HilgH RABER 16 t¥E75 H AW LR A N AR R
4 1 8-4 HilERMBER 17 K#H1S Bisd LB REHE o
5 BL8 S HE RABLE R 18 5E¥25 HilgH DB B R 5
6 k15 Fi A WAL UL B 16 MR FLET 19 HZH15 HEFEEEOABRKZREZHEHN
7 BE15 HilE REBER 20 RBE&105 HEH KRB
8 HE3S FlEHE BB 2R 21 AN H A RAEE
9 18 8-6 FilA RAFBHER 22 FIR BB RMBL B

10 kH 1% FiEE B ALRR B i MR BT 23 B H R RARE

11 tF2% F il A WEALRUR B 0 MR EUR 24 ‘tHEs s B itg 4 g LUK 8 i R AT
12 tE3I T F il A ALK B 96 MR BLET 25 RBf12% H il H BB B

—
w

t#F 4% Fig B ALK 8 96 MR 26 BR13E i REE
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2 EREHH

2.1 REHERER

26 P EWBEERERGMHEIEREHERRMEZRER (K208 1D K, H8H 9 MERE
REEMEEMESK, FRELMHE -—2RBTRA.

AEBN 97.0~111.0d, F39 106.4d, BRE/; ¥EEHA 75.0~1382 cm, “FI 117.0 cm, HKE
EAMER K, 188-6 (BB MEZH | SE&EHFNMMMERGEER EF —EWmBTF A XA
0.44~0.57 cm, “F370.50 cm, ZTRA K.

K 4.51~11.19 cm, F1# 7.92cm, BREAYEIL 23.4%, HKEBESHEIBRKENHIL 3 F, #BK
# 8~10 cm M dy 12 NP RS 4~10 4, 614, WEKX 6.0, BRAKILERK, & 23%,
Hrh AR IR ECRARBEEC) 10, BRSSP BNECH 42~73 K, F359.1 K0, REN 31 KL,
BAFELNBENER 245, BRHASORUTRAE 34, 60K EHE 224, HPREL 2 SHRK
ik 729, AEZREKE.

KL REAE 1.56~391 g, ¥ 247¢g, BRFENT 2g HIH 3 itk 2~-3gHF 19818, X
F3g A 4 R, BREAKE S, B3 21.1%; HBERRE 549~1791 g, V35 10.65g, thEH 1242 ¢,

2 WHEBERAEURRARZEREE

Tab.2 Performance and variance of agronomic characters of 26 Qinghai major hulless barley cultivars

AR FHHE B/NME BRAHE = R EE/ %
characters Mean Minimum Maximum Range c.ov.

£ 8 #/d Fertility period 106.4 97.0 111.0 14.0 2.7
¥k Ei/cm Plant height 117.0 75.0 138.2 63.2 13.2
22 /cm Stem diameter 0.50 0.44 0.57 0.13 8.0
B ERFEH/ A Spike number per plant 6.1 4.0 10.0 6.0 - 23.0
44 /cm Spike length 7.92 4.51 11.19 6.68 23.4
KLU B /g Grain weight per spike 2.47 1.56 3.91 2.36 21.1
B /% Grain number per plant 59.1 42.0 73.0 31.0 10.8
SBK K JF B /g Grain weight per plant 10.65 5.49 17.91 12.42 21.5
T JFi & /g 1000 Grain weight 45.45 33.85 53.50 19.65 9.9

2z 15 nl

T ; 10 _:{
/-? 0 ;\ ‘
“Hl/em Stem diameter B 1</em Soike length HELEUE/ S Spike number per plant
/; 0 — /:“ 0
fil/cm Stem diameter BIUKE 3 Bi/g Grain weight per spike § g 1000 grain meight
2 z
R 20K Grain number per spikr fLERR g /g Grain weight per plant ta ti/em Plant height
Bl FERZHREILZRER

Fig.1 Performance and variance of agronomic characters of 26 Qinghai main hulless barley landraces



442 T A& W K % % # %34 %

AR RBE 21.5%, BERRFEE/NT 10gE 9 WHEL, 10g L EH 174 THIRE 33.85~53.50 g,
EYy 45.45 g, RFE 19.65 g, THIJREL 35 g LUFHIAE 1 40, 35~45 g MR 13 43, 45 g LA EHI#E
124, ERAK.
2.2 REMRMEXSI

XTEEEH 9 AR EHREAT R M SR RA R T, R 3 P, HXSMEREH: MR
EUHEBARR TR, RHREE. THRESEKRNFEMEHXEANE. BF, MEXENE. REE,
AR HIL 0.767 71 0.633, HIRES BMbRME . TRRENE N, BHRNFAERERST: HK. &
RS kR R B R Mt A B B3, RAHC RS 518-0.504 F10.529, 6B FEACKT B ERRL T B ™
SR, TMERECEMER TRSEE"E: HatREAKREMAXSEARE . AT HERIE
Bl M ERARBEER TR BENERE, TNEKNEENLRENE, BRNNZESEBIEKS
THJRE (R'=0.525"). BB S (R=-0.599") MAHEEHAXE. i, £FH. Hhas5H
KR RENMHXAEAEE, HEFTY. KEHmEEWAK.

#£3 26 HEREIRFBRRIEROAAEXER

Tab.3 Correlations between agronomic characters of 26 Qinghai major hulless barley cultivars

PR HEH &S E- il AR  HMEK  BRRE R SRR TRRE
Characters FP PH SD SNPP SL GWPS GNPS B GWPP OTGW
H£EH FP 0.086 0.026 -0.042 -0.476° -0.531° 0.473" -0.194 0.565"

¥ & PH 0.110 -0.041 0.540* 0.075 -0.142 0.450 -0.450 0.312
24 SD 0.172  0.017 -0.226 0.094 0.052 0.145 0.058 -0.007
PR -0.267 0.166  -0.605"" 0.335 -0.060 -0.438 0.767"" -0.370
SNPP
K SL -0.245  0.410" 0.226 -0.075 -0.146 0.368 -0.504" 0.525"
ﬁ*ﬁ;ﬁﬁ % % = *k >k
GWPS 0.058  0.143  0.567 -0.559 0.460 0.708 -0.177 0.758
FRH GNPS 0242 0252 0604  -0599"  0.263 0.679" 0.529* -0.782"
BRI E . -
GWPP 0.002 -0.061  -0.133 0.475 -0.093 0.109 -0.102 0.633
LR & . - .
OTGW 0.181  0.158 0.262 -0.186 0.442 0.700 0.152 0.417

(DA RRMREEMREE: QWAKE LT ARMKXRY, ETHAERHXRE.
(1) * and ** indicates correlation significant at the 0.05 and 0.01 levels, respectively; (2) Partial correlation coefficients
are on up-right and simple correlation coefficients are on down-left.

2.3 REMERKEBTE S EIHANERIHT

SHLL8NMREMERAETZR (X)), BEEKNFEE (V) ARZEHTBLESENL, &EEIHEK
AEENBRE, BREBIRERIITHE: Y=-17.848+1.548X,+0.368X,-0.428X5+0.192X,-0.048.X5(V: 24
BRRL B X B R R XG TRE R B G B K RO 3 X Bk T .R=0.867, R?=0.752). [A]I9 4 #2% HH Bk
HE. THAE. #BREENEHRNRAEFETERWHNRR, =588 M—8A, BEk"E4HT
e 1.55, 037, 0.19g; MR, ZHBEREXS MNERREBRAKKFRRERMN 75.2%.

PL 8 MR EMRT SRk TR BT E AT, BT eI SRR B E RN A A N, SRE
B B R Z IR SRR TR B AR BB K /MK IR BRRRE$(0.912), TR R E(0.907), FHHki%0(0.676) ,
B (-0.397), BE(-0.311), FEKRE(-0.263), A EHI(-0.136), Z£HH(0.039). FK. HE. HBFEMNE
HHIX AR R A BN, HR{NERN . &5 BBohL R B 5 8 A 56 DL BB TR & b
BK (R=0475F R=0.417"), HEXEHH A S HERMACER RS HIN 0.912. 0.907).
2.4 REERPIBRIIT

K F Hierarchical Cluster 4372 R K% ¥ & REMREABIBFEALLE, WHWRENE W, UARK
KB A BLEREE, RABSETHEHTREEM (B 2), 48 26 HEH EREFENFSEE
BA40l, HPFER 1 55#F 2 SHMBMEEERK, X878, B3 55E0 10 S pisfkE
RN, A 1.04; XUHFTREERTREERENEESHEE. NBE2IUEH, EEREFIREHES
1540, ¥26 nHBERFRS N4, HPH 103,820 8 MM, 11KEH 1,92 6355,
I KEHE 16,1524 %5 11 35 FF, IV REFE 11,25 % 5 4 b,
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3 it g

HEl, SVHEPESHESERTERTRE
PR SL, 7 SSR. RAPD. [A TEEZ 4 T4
0. SKEERE BA ) A AH K ROB 2 4 T B T i,
WA B, #ERA, o
Mg HOR 2 ] B A E S R K H AT B AR MR
AN EEN, EPEMHEEENRERR
X EEF%SUIET SSRIFCIEHTHFREE 16
EREERAGEENBEEHE. ANE 3
W, ERERBRETHREZFER. Ent 18
R, WAKBHEEEREMRFEEEN 23
TR, RRATHNERRERE. FTHE 5
BIFHEAE &SR EEROBEE SR 1
HERK. AEFENBRESHENE. SR 12
A HFEE 260 M EFRERAHBIANRE 13

N

L-REV It S B e §- ==X

T

[

PR B REME AT AN, BEKE. Bk, % ::r-}
FRIH . BRRE. TRRE KB ERR R '05———:— 0 g " N
BRZETHSHABNEREA B, £ H - : o S

HEBLEREIHRAMIREERS M

ERFEE, EEREAEFMOEEMRE B2 26 EBEFEEIRAFHRELE

. I EZDIgHE 12 615 B AEMFE  Fig2 Clustering tree of 26 Qinghai major hulless barley cultivars
IR HTRLT b AT ¥ 2 5V, 5ES

KEREHRIT TR, BRLFHFEHTRFBEN 3479g, HiKN 40.89 g, MR RM TR EFHMHEN
4545 g, HTERNAMESNKM, XFERETHNEENSARFLS. BEBK. R4E. BEWEEKX
M, FrREHEEmRE,

ARV R R R EM AR EN A R, B Bh. KSR, ZRAREEH.
HEEEERRFEMAXMEAEE, WAEYH. KENFETRAK, RAMNEEBIFEIEAE. LH
. DEMEESMENEREYG, NEFERER. BITHEM, WEFREFMITETTREEETH.
BREE A EER bR, BEHESPENNEAALKBEEEROHXKRERYTEE, K. &
WHETE. K. S, R, SR ERKENEFRVIMER, HbhKE. BHEHR. Bk &
FRH . FEREREEKT, FRUEMIREPERHSERAE. 5553 R BRI 0 [F] o
A LAE Sk E A E KA T REETE, WHASPRIRT 4 FAESERE 202 MREBMHRR
HRAREHRWLER, e REFFENTERREMUEMTHE. FyYHMHALERRAEHK
SX R BMEAREE N 02160, EREFEHEL, FHNFESKRERBMEXRALE N 03367, 2HRE
ZEMHX. RRNRESTHEFESEFTLMK, MRXRE N 0.1288. HAZMRZAIKAE BEFHKE
ZEFEMHER A, BAREPIN 35 MEEXRMEN 11 MERFITTREMXNEZ S, 4RE
FEBREENTENEZBERELR, HXEEY R, BERESEYTEEREFIEMRX, HXEHK
5 0.808 1, HHFAESHEA. K. BHEM BFEFLMHEX, HXRBUKIKA 0.8970. 0.789 5. 0.811 1.
AWM SN EHENARSENEN TR AENERBEEMEX, HXALSHA 0.679 A
0.700, S5fthfi1ZEA—3,

g, EEAERIRGHREEREEHLES, HEESITH 26 M ERSEMEL 4K, BR
GRE—FKFEEBGFHZFPARERR, TAERGHRE—EHRIZKE.
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