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Abstract: In order to understand phenotypic variation law and diversity characteristics of Leymus
racemosus ( Lam.) Tzvel. populations, sixteen phenotypic characters of five populations of L. racemosus
distributed in Altai Region of Xinjiang ( which were located in Altai City, Fuhai County, Buerjin County
and Habahe County, respectively) were detected. On this basis, Shannon-Weaver index ( H') analysis
and principal component analysis of these phenotypic characters were carried out. The results show that
there is large difference in sixteen phenotypic characters among the populations, in which, averages of
phenotypic characters of two populations distributed in Habahe County are higher. Coefficient of variation
of phenotypic characters within populations is 5. 97% —40. 05% with large difference. In which,
coefficient of variation of length of the first internode under ear within populations is large with a value of
17.16% —40. 05% . On the whole, variations of some characters related to vegetative growth (such as
length of the first internode under ear, length and width of flag leaf, etc) within populations are large,
while those related to reproduction are small. Among populations, coefficients of variation of length of the
first internode under ear, length and width of flag leaf all are large with a value of 31.85% , 26. 87%
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and 27.85% , respectively, while those of lengths of spikelet and outer glume and number of ear pitch all
are small with a value of 15.21% , 16.53% and 16.91% , respectively. There is large difference in H'
value of sixteen phenotypic characters among five populations, and H' average value of phenotypic
characters within populations (1. 660) is obviously higher than that among populations (0.239). The
principal component analysis result shows that cumulative contribution rate of the first five principal
components is 80. 210% , in which, loads of characters related to vegetative organs (such as plant
height, length of the first internode under ear, length and width of flag leaf, number of node) in the first
principal component are large, those of characters related to reproductive organs (such as length and
width of ear, length of outer and inner glumes, length and width of spikelet, length of lemma) in the
second to the fourth principal components are large, indicating that the twelve characters are dominant
factors of variation of phenotypic characters of L. racemosus population. It is suggested that phenotypic
diversity among populations of L. racemosus is lower than that within populations, and phenotypic
variation of vegetative organs is dominant factor leading to phenotypic diversity of L.
population.

racemosus

Key words: Leymus racemosus (Lam.) Tzvel. population; phenotypic character; coefficient of variation ;
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Table 1 Basic status of five populations tested of Leymus racemosus (Lam.) Tzvel. in Altai Region of Xinjiang

TR 44 5 A 2 g R /m AR/ C ARSI B/ mm
No. of population Location" Longitude Latitude Altitude Annual mean temperature Annual mean precipitation
P1 ALT E87°51'32" N47°24'03" 508 4.4 189.1
P2 FH E87°33'48" N47°09'07" 502 4.7 131.0
P3 BEJ E£86°47'49" N47°45'06" 469 4.1 118.7
P4 HBHI1 E86°25'01" N47°57'19" 472 5.3 205.6
P5 HBH2 F£85°37'35" N48°06'37" 442 4.0 178.2

DALT. F[#hZR i BB Hi A Kalagandekuola Village of Altai City; FH: 4 E & AU & 52 F Jialehezihudeke Village of Fuhai County;
BEJ: fi/RALELE IS SERS AT Kalaxinggele Village of Buerjin County; HBHI ;B EUA] BB 73 22 7247 78 A Akeduogalake Village of Habahe County;
HBH2 ; My E 185 FFEEkARAT Baitielu Village of 185 Tuan in Habahe County.
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Table 2 Average of sixteen phenotypic characters of five populations of Leymus racemosus (Lam.) Tzvel. in Altai Region of Xinjiang

o e T — b ag leaf St ]
B Bem BB/ B DE BB Flag leaf I # Ear
~ I/ G
No. .Of b }f’l'ar;lt d.Stem Length of the first K&/ em F& &/ mm Numbder of K&/ em B %/ mm
population eight tameter internode under ear Length Width node Length Width
P1 86.24 6.26 27.77 44.43 29.81 3.3 24.38 16.83
P2 72.00 6.12 24.15 47.55 24.48 2.7 24.40 17.96
P3 78.63 6.24 21.45 42.32 26.64 3.3 23.86 17.02
P4 91.44 8.69 27.59 51.43 37.08 3.8 25.62 17.71
pP5 91.57 7.26 25.23 53.67 30. 88 3.7 26.98 15.42
e TR /B Spikelet K /mm Length
No. of - Number of okt KJE/mm i E/mm b P HhFE ks
population ear pitch Number Length Width Outer glume Inner glume Lemma Palea
P1 50.2 168.6 15.78 4.43 16.22 14.34 11.84 8.83
P2 40.9 136.0 13.91 3.84 16.02 15.18 11.08 9.01
P3 44.2 156.9 13.91 3.81 15.52 13.94 12.60 11.78
P4 48.6 193.6 14.84 4.20 18.79 16.75 13.63 11.85
pP5 43.5 161.1 15.20 4.26 15.70 14.46 14.26 12.16

A F IR il A ol e R e Population at Kalagandekuola Village of Altai City; P2: A v B0 8 A A 1 T A R R Population at
Jialehezihudeke Village of Fuhai County; P3 . i /R EL W i SE 4% B R FpHE Population at Kalaxinggele Village of Buerjin County; P4 Ky EL ] ELEa 78
LI v b P Population at Akeduogalake Village of Habahe County; P5. A By He 185 TR Fh B Population at Baitielu Village of 185
Tuan in Habahe County.

R3 WEMEPHRMKX S MABEME 16 M REERERREHILE
Table 3 Comparison on coefficient of variation of sixteen phenotypic characters of five populations of Leymus racemosus (Lam.) Tzvel. in Altai
Region of Xinjiang

FERIPEAR FIBENAE SR /%  Coefficient of variation within populations' ﬂ‘ﬁflm@%’—%ﬁl/%
Phenotypic character . - - - bs Coefficient of I{ar.latloﬂ
among populations

¥EFES Plant height 21.73 16.56 28.30 17.76 15.83 21.94

ZEH Stem diameter 20.42 24.97 17.80 23.40 18.60 24.39

B — T M 17.16 26.94 40.05 36.07 33.69 31.85
Length of the first internode under ear

B Length of flag leaf 34.20 22.60 22.06 22.62 23.92 26.87
SIM-FE R Width of flag leaf 17.70 36.48 27.66 15.00 24.90 27.85
254K Number of node 24.28 21.16 19.65 21.93 17.76 23.77
FEKJE Length of ear 16.05 20.17 25.83 14.11 15.51 18.74
HETEE Width of ear 24.83 25.86 23.19 19.34 19.37 23.13
FEFT%L Number of ear pitch 12.22 11.60 11.74 18.12 20. 80 16.91
/NEEAL Number of spikelet 19.39 14.39 24.58 27.30 22.14 25.22
INEERKE Length of spikelet 6.02 24.75 19.38 9.38 7.66 15.21
/NEETEE Width of spikelet 15.77 23.27 21.05 16. 84 17.51 19.37
AN JE Length of outer glume 16.90 13.53 16.56 18.47 5.97 16.53
B Length of inner glume 13.28 14.49 22.72 22.17 6.48 18.16
MR JE Length of lemma 18.51 18.64 23.50 12.56 8.44 18.81
WAFKBE Length of palea 20.51 18.76 21.93 14.55 12.38 21.82

D p1 . ATl 2 T WK Ry T N B R R Population at Kalagandekuola Village of Altai City; P2 A v B0 W A A 1 v A R Population at
Jialehezihudeke Village of Fuhai County; P3; i /K HEL W& I SEAK AT FREE Population at Kalaxinggele Village of Buerjin County; P4 I [y L i 77
LIPS FEE Population at Akeduogalake Village of Habahe County; PS5 My ELVT B 185 FHFEERARA FHE Population at Baitielu Village of 185

Tuan in Habahe County.

BE(33.69% ) . S5 (27. 85% ) MK B &, BN S5 IR KA MR Can g - Fn 28 5
(23.92% ) , 28 55 RECB /NI AN EE (5.97% ) . ZrHIR) 28 e K i 5 B0 AT DG MR (s R A
I BE (6. 48% ) FI/NREACBE (7. 66% ) o S b BAER/-PEAR) BR8N
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2.2.2 FEEFZESH S AFRREN SR A
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g BE S R RE |/ INEEEIORI ZE R A B0 ) A8 S R 2K
BRI 9h 31.85% 27.85% 26. 87% .25. 22% Hil
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P ) 22 5 BB /N, 4300 15.21% 16.53% |
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W B2/ N T 22 24 5 T B AR DG A MR SRR N
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2.3 XHHEMBEREMIXA Shannon—Weaver 152
S

BB M DX 5 SRR 16 R AVEAR
FFRHE P IR EE ] Shannon—Weaver $840(H') 15
ZRNWEK 4,

R 4 FTLAE .5 A KO RE R R 25 SR AR 1Y
H{EABKES MRS H'{H M 1.609 ~2.013 254
B H'{E R 0.673 ~1.822 AR —HIKEMN H'H
1.678 ~1.888 SN BEM H'{E R 1.760 ~1.917 ,
G- GE BB BB M 1.557 ~1.943 2355000 H'{E N
0.721 ~1.161 FEK LW H'{H 4 1. 609 ~1.987 FH5E

FEM) HE 4 0.673 ~1.878 FEATHUR) H'{H A 1. 489 ~
1.930 /NEECHY H (B R 1. 624 ~ 1. 878 /MEK FE Y
H'{H ] 1.654 ~1.987 , ANEKEEM H'{H M 1. 624 ~
1.917 WKW H'(E M 1.483 ~1.973 AMERKJE
M) H'{E A 1.609 ~1.792 NFHKEER H'{E M 1. 287 ~
1.803 , Horf B8 T8 B FNZEHLAY (A0 I B d 2 T oA
FAUHAR, T HNFFA BE NG - B8 1Y) 1A g ) B
T HABRAEIR . SHARE 16 DRAWPER A LY
HEWEYE N 1,899, RN HH 1 F I {E A
1. 660, FiffE H' (6 B -F (8 i w2 Z 22, BP
0.239, AT UL A3 5 AN AN %) 2 B MR 2 A
TR IEREEN
2.4 KEBEMBRIVEROERS D

R 5 A KA AR 16 R FIMR I T 32
AR, TS R T2 B o BT 5 SR AR AL, IR
A LA 3R A PR AR J: vl 1% ] 3l 28 T g
TR R R BT o T A R R ], LR 5

S 0L /TS AN F R0 B BT sk Rk )
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R4 FEMHRFHE S NKRBEFMEE 16 PREEIRA Shannon-Weaver 1521 ( H') Bt

Table 4 Comparison on Shannon-Weaver index ( H') of sixteen phenotypic characters of five populations of Leymus racemosus ( Lam.) Tzvel. in

Altai Region of Xinjiang

FhEEN ) HED

1)

EALLSIN H' value within populations HE
Phenotypic character P ”? P3 P4 P5 Total H' value
Pk Plant height 1.947 1.609 1.822 1.887 2.013 2.011
24 Stem diameter 1.822 1.749 1.601 0.673 0.688 1.972
TE RS — T 1.678 1.888 1.878 1.834 1.679 1.990
Length of the first internode under ear

I Length of flag leaf 1.805 1.760 1.823 1.878 1.917 2.033
B 5B Width of flag leaf 1.873 1.557 1.799 1.848 1.943 2.023
ZE95% Number of node 1.161 0.824 0.721 0.943 1.106 1.135
FEKJE Length of ear 1.987 1.848 1. 609 1.895 1.970 1.943
FETERE Width of ear 1.878 1.709 1.752 0.688 0.673 1.965
T %L Number of ear pitch 1.751 1.861 1.489 1.848 1.930 2.029
/INEEL Number of spikelet 1.624 1.709 1.767 1.792 1.878 1.981
/NEKE Length of spikelet 1.752 1.834 1.654 1.825 1.987 1.967
/NETERE Width of spikelet 1.235 1.723 1.333 1.792 1.543 1.702
S Length of outer glume 1.917 1.916 1.624 1.639 1.865 1.933
WA E Length of inner glume 1.805 1.973 1.960 1.483 1.848 2.003
HMNFFRE Length of lemma 1.635 1.609 1.726 1.670 1.792 1.964
WFEKJE Length of palea 1.803 1.739 1.287 1.706 1.792 1.725

VP, Byl 22wy wE fr 1 i B A Fh R Population at Kalagandekuola Village of Altai City; P2. v L0 W A A 1 A R Population at
Jialehezihudeke Village of Fuhai County; P3: i /K H:EL 5 i SEAK AT R Population at Kalaxinggele Village of Buerjin County; P4 I Eyaf ELFi 77
LT v A R R Population at Akeduogalake Village of Habahe County; P5 . WA 185 IR AR AT Fh R Population at Baitielu Village of 185

Tuan in Habahe County.
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Table 5 Principal component analysis on sixteen phenotypic characters of Leymus racemosus ( Lam.) Tzvel. population at Kalagandekuola

Village in Altai City of Xinjiang

B iy B RIPEIREIZAT)  Load of different phenotypic characters'
Principal
component PH SD Lie Lpy Wi, Ny Lg Wi Ngp Ng
1 0.740 0.683 0.772 0.778 0.776 0.718 0.855 0.419 0.389 0.444
2 0.154 -0.317 -0.195 -0.044 -0.156 0.090 -0.159 0.334 -0.659 -0.554
3 0.552 -0.245 -0.261 -0.228 -0.037 0.094 0.225 0.715 -0.030 -0.288
4 -0.195 0.108 0.096 -0.248 -0.014 -0.155 -0.172 -0.294 0.277 0.330
5 0.087 -0.359 -0.456 -0.307 0.087 0.184 0.194 0.138 0.395 0.353
F Iy HKFRMR AT Load of different phenotypic characters' A TTHRE/ % BT/ %
Principal Ei 1 ) Contribution Cumulative
component Lg Ws Log Lig L, Lp 1genvatue rate contribution rate
1 -0.137 0.054 0.314 0.371 0.185 0.389 5.034 31.460 31.460
2 -0.194  -0.312 0.762 0.726 0.579 0.556 2.962 18.511 49.971
3 0.583 0.500 0.031 -0.007 -0.229 -0.426 1.967 12.291 62.262
4 0.655 0.568 0.253 0.355 0.397 0.260 1.613 10.082 72.343
5 -0.154  -0.249 -0.343 0.056 0.479 0.077 1.259 7.867 80.210

DPH; ¥k Plant height; SD; Z£# Stem diameter; Ly : B RS —35 KB Length of the first internode under ear; Ly ; #1H 1K Length of flag
leaf; Wy : SIM-FE R Width of flag leaf; Ny : ZEH5%% Number of node; Lg: TR Length of ear; Wy, : T8 Width of ear; Ngp : FEY %5 Number
of ear pitch; Ng: /NEEHC Number of spikelet; Lg: N B Length of spikelet; Wg: /NETERE Width of spikelet; L : b K Length of outer
glume; Lig: WAL Length of inner glume; L, : #MFCEE Length of lemma; Lp: PIFFICSE Length of palea.

B, AM914 0,855, 0.778 . 0.776 . 0.772 . 0. 740 Fi
0.718 ;55 2 s, AN B T PN #0043 1) 28 A 452
K9 0,762 F10. 726355 3 R, B FE A
INEEA BE AT R, 40 1R 0. 715 F10. 583555 4 &
B3 /N R /N T R A AR 0T RO, 4 o
0.655 F10.568 ;5 5 F L5, T 55 — 19 ] 4< B A
AR BE I 3 5K, 4331 S - 0. 456 1 0. 479,
I, T RARESE | M E R F LS E R E M
KPR £ fE bk S RN S — T R S
JE SN TR R RS 2 B S B
1) 32 TR DL B A AR SRR R T A S
FoEE AMEAC B A B NV B /N 5 R & A
FEAC BEAE 33X 12 A48 A 2 P KO B A i 2 78 Motk
ARSI EEH

3 Wi frgd

RIS e AL 70 S 0 L B AL oy R B
SRS ) 188 1 728 5 ) ] REAE ORI ) 36
I 2% S SR A R R S [ (P 25 50 R A S
FYIEA R A5G T BIE I BE F7 , Bh e P9 0728 St i 1
Sl S AR A0 AN [ R 5 PR3 R

LAWTITAE R | s BT e e X R 5 R
TREFPRERY 16 S BUPERMRAE RN AR N B Rl e (] 24 77 75

LG N L I B v Y B VA A T
S & BOATE e FIE | A 2R L R S AR A A A
TE A B YT L B o 22 2R S A A AR £ 9T B 185 A
FEER AR B 45 2 PR AR S 28 5000 725 1 43 31
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