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Correlation of Main Agronomic Traits and Principal Component
Analysis of Highland Barley Varieties in Shigatse, Tibet

TIAN Peng-jia

(Institute of Agriculture, Tibetan Academy of Agricultural and Animal Husbandry Sciences, Tibet Lhasa 850032, China)

Abstract : To comprehensively evaluate the barley variety and provide theoretical basis for breeding selection traits, using Excel and SPSS21.
0 data analysis software, 7 agronomic characters of 114 highland barley varieties from Xigaze of Tibet were conducted correlation and princi-
pal component analysis. The results showed that the effective tillering panicle number per plant had abundant genetic variation, the effective
tillering and panicle number per presents had significant positive correlation (0.998 * * ) and their the correlation coefficient was the largest,
therefore, the effective tillering and panicle number per plant were relevant. The cumulative contribution rate of the first three principal com-
ponents was 82.805 % and effective tiller, number of panicle per plant and number of tiller per plant were the main contribution rate of the
first principal component, up to 44.037 % . The panicle weight, number of panicle grains and panicle length were the main contribution rate
of the second principal component, up to 24.292 % . The panicle length and plant height were the main contribution rate of the third princi-
pal component, up to 14.476 % .

Key words: Highland barley; Agronomic character; Correlation; Principal component analysis
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Table 1 114 barley germplasm resource materials

G A 24 B JE 7=l PRAF AL
Serial number Breed name Country of origin Save the unit
1 WHHR VA AR VO AR}
2 WA TG REBIE FEHAR BT
3 WHH PG H Pa AR T
4 WHHR [ip g} FE AR}
5 W FERRIA (i %A
6 wE R [ A% VU AT
7 EFFE M Ve H PE AR i
8 ) [iE-AS1] PE AR}
9 Rt FEREEN FEHAR BT
10 7R IR PG 5 E g ) Pa AR T
11 I ) T JHE H 15 ) PE AR}
12 WL £ V3 I w5 ) VE AR} i
13 W B U H e ) PUFRAT T
14 L VU PUFECAREL i
15 WL VU JRERRE E FE AR}
16 LRSS VU R E FE AR}
17 I £ PG B RE Pa AR T
18 I ) VYRR i %32
19 L VU5 PU AT i
20 WL H: [EF-qE 1] PO FAT T
21 W B VU E PUFECAREL i
22 g 75 VE A A FE AR}
23 WA T JHE H 15 0] FE AR}
24 W H: PG ¢ H i 0] VU HAR R T
25 UERS T H 1w ) PU AT i
26 WL £ FEFRHLAL VE AR} i
27 W5 PE R E ] VU AT
28 Ly} PER A PE AT i
29 Y=} [ PG SR AL BT
30 8] PR A i %200
31 g 57 [ VU SR ACEL BT
32 T3 7 R P RE H i %2
33 AENG B PR A VE AR} i
34 (YAl [iF 2 PO
35 BENE AR VR 1 PE AT i
36 A [ PG SR AL BT
37 TR [if-E DR i %255
38 N RHE PG T 1 B Pa AR T
39 DEE! S PUFECATE ] PU AT i
40 JhEer PP VE AR} i
41 TE%% P PO AT
42 TR PO PUFECAREL i
43 TR E PG B AR VY SR AL BT
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%235 1 Continued table 1

G A 24 R JEF= PRAF AL
Serial number Breed name Country of origin Save the unit
44 R PG AR PG FRACEL BT
45 IR VG AR i %320
46 (ENESS [EFEESZ AN Pa AR T
47 KT PR RIA VE AR}
48 KIS FERERIA VEHEAR R} i
49 WFii VUSSR RIA PO SR
50 iR VR PE AT i
51 FLamE VP 4 FE AR}
52 FLVER FaFRAE 45 i %255
53 LS PG JEAE 45 VU SR ACEL BT
54 LR FaE H i %320
55 EINEES S P RE H VE AR} i
56 LR PEEE A PO FAT i
57 NP FERLE H PE AT i
58 E (RN VE A A PE AR}
59 JLr PU A PO AT i
60 pin iy PG H Pa AR T
61 JumiE FaRE H i %32
62 Jumise PERE H VE AR} i
63 JefE Ve B PO AT
64 HEHELY PERIT AL VE AR}
65 HHH2 Y [LiY Rk PE AR}
66 HHIH3 5 PG REIT AL FE AR BT
67 DR RER PG B RE Pa AR T
68 b R VYRR VE AR}
69 H 77 et PRI AL FERACT i
70 it PE SR IE ] PO FAT i
71 KT Ve H PERACTE i
72 Ko Ve H VU HA R T
73 K rig FERE H FE AR}
74 FHA TR VG ¢ H i 0] Pa AR T
75 AR FaE H i %2
76 LR E VA AR AR FERACT i
77 ANTRER [EF-qE1] PO
78 AT RHEH VU TR IT AR PERACTR i
79 AW VG 6T 1 1 PG SR ACEL BT
80 AR PG REIT AL FE AR}
81 NEE G 8 11 B PU AL BT
82 Ay 3 ks VYRR B VE AR}
83 Bk A FEFERE FERACT i
84 WEA S| [EF-qE1E] PUFAT i
85 M PERLRERIA PERACTR i
86 N Pa A VY SR ACEL BT
87 S FaE H FEHAR AT

42 .



| R A 2019 £ 4 4 K IR

F AGRICULTURAL SCIENCES

%242 1 Continued table 1

G A 24 R JEF= PRAF AL
Serial number Breed name Country of origin Save the unit
88 T HE PG E H Pa AR T
89 Jo H A6 T JHE H 15 0] i %320
90 T H IR PG 35 F g ) Pa AR T
91 Jerh P VE AR}
92 Jerh# PG VEHEAR R} i
93 Jerb g P PO SR
94 Je b FERT I PE AT i
95 Jerhi O PUSAT i
96 Jerhi [EE: A PURAT i
97 IS P 0 4% VU SR ACEL BT
98 LA TR H w10 i %320
99 AR [ A& VYA i
100 R PO SR AR PO FAT i
101 R VG R AR PE AT i
102 I PR PE AR}
103 A FEREEN FE AR}
104 HIE % VG 1 P HAR R T
105 JELY S VU 5 PU AT i
106 H e 0 7 PGB VE AR} i
107 DU R AR PEB LA PO AT
108 i VE T AL PE AT i
109 3k VG RERRE E PE AR}
110 EpeS PG REIT AL FE AR BT
111 HEH G 8 11 B P H AR T
112 Je H k@ g H ] PUFECAREL
113 Je H B P H ] PUFECAEL i
114 Je H 855 Y58 H g PO FAT i
1.2 REHFEMEREE XA A T i0 2k, 10 8 B A I DA SRR A |

AT 2018 4R 4 H 2= 8 ARV A DR A R R ZRIGR AT, A /N HURE 10 BRFEF T8 R, A
REEBEAO I TR S AT 0 2 m A7, 0.25  CIRMRE S BER A RS BE PP R DR A
m A7, BEPLIX A Bit, 3 R . IR I M KRR 114 riie phl 32 2R Z MR 7 2
A, HE Ty b 45, A BER R M. N4 10 BHERR (A1 R Bl dt A7 4
FERIT AR , AR CORZ M 5B IR I o 42 o LSS )
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Table 2 Descriptive statistics of agronomic traits of 114 highland barley varieties

PER FHME brifii 2 T % 5 B % )
Character Average Standard deviation Variance Coefficient of variation
Wiy 99.52 12.29 150.93 12.35
SrBERL 4.86 1.40 1.95 28.81

B BE 3.68 1.69 2.85 45.92

BBk AR 3.66 1.67 2.80 45.63
FRLEL 49.02 12.48 155.81 25.46

8IS 6.33 0.97 0.94 15.32

o 2.03 0.68 0.47 33.50
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Table 3  Correlation between 7 agronomic traits of highland barley varieties
. B o E¥ Bk K ok
PR e S EHK e, TRER HUR ol iy
. . . A Panicle number Spike grain Panicle Spike grain
Character Plant height Tiller number Effective tiller .
per plant number length weight
iR 1.000
SIS -0.041 1.000
AT BE -0.057 0.876 " * 1.000
PARRAEEL -0.050 0.877"* 0.998 " 1.000
Tk % 0.116 0.179 0.233* 0.241" " 1.000
ji 833 0. 146 0.033 -0.004 0.003 0.291** 1.000
ORI -0.038 0. 146 0.282"" 0.288" " 0.665" 0.323"" 1.000
TE:© = 7% xR ERIRAE 0..05,0. 01 A (XUI) 2 ARSE

Note: “ %’ and © % =’
1.3 #HiEaiE

K H EXCEL X %5405 45007 25 1) % 2, ﬁa;‘
SPSS21. O Hcf: X A A o A b B0 1 4347

2 #EREHH

2.1 FEREUHERNTRSHT

7 S BB A B R AR 2R R R EEAE R
IR SR B RV I WA, hE 2 B,
P EMRAE R BN KBV INHES N - A 55050 B > B
PRAEEL > BRI EE > Zr BE AL > BORLAL > B K > B
AR S B R I A R B (45.92) Filf
PREEHI(45. 63) , 23t 1578 S AR O 2 5 1 MR s ks
H(33.5) FERIE(25.46) F4rEEE(28.81) A R &
Hoh A FEE FhR v AR AT DL R AR S R A
R K P HEAT B AR S R BB/ R AR
(15.32) Fibk s (12.35) , 3R W 2 ARk 3h 8
AN BB RS E o
2.2 FERETHERMBEXEST

WX 114 ASF SR 7 A 2 PR A SR

respectively indicate significant correlation at the levels of 0.05 and 0.01 (bilateral ).

FAAE T (32 3) 0, BRbR i dh , R R
FH 1A AR Z MR 2 B A
Hor AR BE S /0 BER (0. 8767 7 ) B i 25 IEAH G 5
FLBR R RS oy BE R (0. 87777 ) (A Ay BE (0.
98" ") M ik 2 IR AT OG5 REUORL AR 5 bR BE AR (0.
417 )M IEA G, 5A P EE(0.2337) 3%
FHOG BRI SRR AR (0. 29177 ) 4 5 38 IEAH G s DAL
HSA RO EE(0.2827 ") (HARRAEEL(0.2887 7)) A
*i%kﬁl(o 665" ") K (0.323" ") R BEEARK .
i LA b3 W, S BERORA RO BER DA G , A
RO B RS MR HRR RO T 2 R R RO B2 T
- SNIDESR SIS sy et AU VoAb st oA
2, VLI bR B AR AT 22 A RER, S A AL
SPUERZ RERIEUN 2 BRI 2R
2.3 FERZHRHERS S

M1 4 ALl %k 114 SRR e fl 7 A~ 2
W ETERATHE R BURFEAR KT 1 AYAT 3 A

oy, R 22 5TRRRIAF) 82. 805 % o Hi—
FHIEAR Dy 3. 083 fUR B AY(E B

TRy
VAT 3,083

x4 BFREIMTDREEKRERS S

Table 4  principal component analysis of 7 agronomic traits of highland barley varieties

IR FAEE FEWCE T FEA
§ Initial eigenvalue Extract sum of squares and load
%y
Composition o H BT (% / s al %)
FHER s () FEIIECE) g k(%) FTOURE(%)
. A Cumulative . Lo Cumulative
Eigenvalue Contribution I Eigenvalue Contribution _—
contribution rate contribution rate

1 3.083 44.037 44.037 3.083 44.037 44.037

2 1.700 24.292 68.329 1.700 24.292 68.329

3 1.013 14.476 82.805 1.013 14.476 82.805

4 0.737 10.533 93.337

5 0.326 4.664 98.001

6 0.138 1.975 99.976

7 0.002 0.024 100. 000

.44 .
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Table 5  Highland barley traits rotation principal component matrix

5 EmS

Secondary principal component

= FE Ry

Third principal component

E2N B
Character First principal component
ARy sE 0.979
BARRAEEL 0.978

AYBERL 0.941

TR

kAL
8N
B

0.871
0.844
0.613 0.317

0.961

A RIRAE R AR TIE BRI EE AL, 7 22 sk
44.037 % ;55 A E ST FRIERN 1,700, R4
s BEA Y T 1.7 DNRG AR, 7 2 iR N
24.292 %o ;55 = A E WA 1. 013 AR
5 B A S F 1. 013 MR LR AR &, Jy 22 TTikR
14.476 %',

HEFT T R KT e, A A EF 2R R
TR, R J5 1) 7 e MR AN e 5 IR, Rk e
B R BN T HE i LA/ NTF 0.3 i 4 B 1)
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BN AETFAE X X X ARREST, £
BN RS BE A RR AR AR 23 BEBUR N B R
O, AT LA 44 R 4 BE DR 5 5 A T HE X, XS X,
A BRI AT, 32 B TR | FR A R Ty 1w R
FEFRHRAT O, 1T LA 44 RS R 75 55 — SR T4E
Xo X, AR, I BAERE & 7 T8 AR
e, PRl 44 ke TR

3 &SIt

X H T 114 A5 Bt 7 bR 7 A4k
SRR AN TR I3 08T, AE SCAE R AL -
AT R RN AR AR RO A6 3 F i s AL 22 5, PR
AR S R B R AE 15.32 % ~33.50 % , F%%
S BEAR S R (45.92 % ) , M 28 5 A R/
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 E:EIGCFID ANEESRFESENT T &, FNHERAERA DB-WAX £4F 6 EERFA RS, HELAK
Yo B F A B (FID) U €, EARRBRANGT, FELSBEICR R4, AR E BE DY 8. 116 min, & M7 £ ) ¥ =0.2931X -3.0734,
HME B rEH0.9998, B UL ZE 4 100.9 % ~104.3 % ,RSDE A 1.3 % ~2.6 % , A H R A 7.5 mg/L, ZHFEWE HH, &
EHE R BRSNS EESNER,
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Determination of Methanol in Alcohol by GC-FID Method

PAN Hu'?, PU Ji-feng' , DAI Yan-na', ZHANG Yi-fan' , BAI Jun-ping' , YANG Xiao-feng®, TIAN Yun?
(1. Institute of Agricultural Product Quality Standard and Testing Research, Tibet Academy of Agricultural and Animal Husbandry Sci-
ences, Tibet Lhasa 850032, China; 2. College of Bioscience and Biotechnology, Hunan Agricultural University, Hunan Changsha 410128,
China; 3. Testing Center of Sichuan Academy of Agricultural Sciences, Sichuan Chengdu 610066, China )

Abstract: A method based on GC-FID was established to detect methanol in alcohol. After mixing sample, the methanol was separated on a
DB-WAX column with temperature programming, and detected by hydrogen flame ionization detector. Methanol could be completely separa-
ted under this condition of GC-FID), its retention time was 8. 116 min, the linear equation was ¥ =0.2931X —3.0734, the correlation coef-
ficient r value was 0.9998, the recovery of the method were 100.9 % —104.3 %, the relative standard deviations were 1.3 % —2.6 % , and the
detection limits of this method were 7.5 mg/L. This method was rapid, accurate and it can be applied to detection of methanol in alcohol.

Key words; Methanol; Gas chromatography method ; Alcohol
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SAHETEAL : L HEAR 7890B; 4,3 H: : DB-WAX
EYNEERE (60 m x0.25 mm x0.25 wm) ; B R
HE S BT RS S I R A A BR A B A
10 000 mg/L; Z Bk AR iR Ak T30 T $2 fit
WA (2 =99.8 % ) s KB TR AL = Hil 4 .
1.2 tRAEBRRE S

LT (40 % ARFAE0) 40 mL 2,
FHEBE TKERZE 100 mL, IR M. BB bR G
V(5000 mg/L) : ftHC 12,5 mL H B4R o 5
CERWOE AR A 25 mL, —20 CfmasH. PR
HUARUE TAERS WL - 43 1 0.5.1.0.2.0.4.0.5.0
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x1 HBEHEREFHENRE(n=3)
Table 1  The recoveries and RSD of methanol (n=3)

,_, K- 1(200 mg/L) HR KT 2(400 mg/1) HRIKF: 3(800 mg/1)
R () RSD(%) | THEMGRGG) | RSD(%) | FHEEEE(%) RSD(%)
it 100.9 1.3 104.3 2.6 100.3 1.6

mL F ARG 2 1 RO O BETR OE 25 2 25 mL, 4K 301
Y 5 A F A 100, 200, 400, 800, 1000 3007 9’_:8‘9299;6“‘3'“734
/L. 1) FF B RSB T AL (N
1.3 BiEESTLE 150(
3 BGEE 10. 0 mL IR 5 ok FF S R 810 A 100}
TR T, 350 % AJERE /N B HLAS I sof
DR (o 0 1T R A N AL A, DAFE S 2R 90 b o T A 0y 200 200 600 800 1000 1200

TR VR BE A AR b, 2l bR v i 2
1.4 SHEBIEEG

gt DB-WAX B4 (4154 (60 m x0.25
mm x0.25 pm) ; ZS N A (LN 99.999 %),
TR 1.0 mL/min; A (AR 99.999 % ) it ik
730 mL/min; 25 S #4300 mL/min; J3 AR 2
(AL EEoh 200 1) s EAE a1 s SEAE DR R R 250
C; THERRF R WA 40 C AR£FFE 1 min, L
4.0 °C/min Y ZEF;Z 130 °C, H-LL 20 °C/min [
BT A 200 C RFFES ming Kl 8535 B 250 °C
e 0 £ A S KA BTN % (FID)

2 ZEREHSH

2.1 fREEEE

TERERERY GC-FID Z5 140, HBE R £ B 53 55 3K
TR, A I T TP, 2R BHASR I 7 ik ) <A
ERE A PRI AT, H A AR BRI R] 4 8. 116 min,
CEEAR BB TE] R 9. 305 min (& 1)
2.2 FiEHEMEEE . EXRERKEHR

A3 SIC 1 B 2 Wk 25 Sk 100,200,400 . 800 , 1000
mg/L (%) SRR UE TAEMEAT FID 5 , DA ) Joi
HIRIE C(mg/L) MREAER (X fl) I FL A R4k
FROY B2 (B 2) . mE2 TREH,
FrRUEfZAE 100 ~ 1000 mg/L 3§t Fl P 2 B0 R 41

PA

80
60
40

=——as.116

20

01

5 10 15
H5} 8] (min )

E1 HFEEsRAEEIEE (800 mg/L)
Fig. 1 Standard chromatography of methanol at 800 mg/L

B2 HEMEERE
Fig.2  The linear equations of methanol

RMECR, LM Y =0.2931X -3.0734, /1
FHCr fH200.9998 , il AR 4 BT AH OC R BCELR
HE 3 A5 E MR T P A ik BRI BR R 7.5 me/kg.
2.3 FEHBZEENERE

TE R AL HES i 200,400 F1 800 mg/L (4] H
FEAR I TAEM AT RIS (n =3) 45 23 0n
Fr [ FAR X AR R 22 (RSD ) o 45 SR 3B H I
R4 58 100.9 % 104.3 % Fi1 100.3 % ,RSD
M 1.3 % 2.6 %F1.6 % (F1), K FEEE
T I B R % B AT R

3 5 it

ARSCHI ] GC-FID 3 I 5E 1T A iy Hh P
ORISRk RS TR R T i
VR A O ZR B K 9 B FUERA B S AF 5 Y ek B8 4
B 283K, 5 GB5009. 266-2016 5 FH 145U e P s i
SRR PR AR T30k Al T R R e A B

PRH I B ARSI
S Lk
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