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Table 1 Main ecological factors ofwildPoaannua from different provenances

I 4 P 2 o Wk /m o AEYREOKE/mm AEHRE/C O BFEM/d AN
YZAN  Hil ML TX 10342 E 36°52'N 1543 325 10 186 A
YZYZ  HRZMEAR R 104°11°E 36°40' N 1940 390 7 139 sk
YZQZ  HMWKAWHEMIX  105%44'E 34°30' N 1350 536 10 159 B
YZLZ HRREmEMIX  102°63'E 37°95'N 1523 144 9 163 Y bl
YZYC  Hili&BiikBR 10454 E  34°101'N 1965 185 6 137 Al
YZGZ il T M 103°15'E 36°99' N 1478 128 7 159 I
YZTZ  HoR sl KB 101°4'E 38°96' N 2783 397 4 137 sefel
YZPA  FEWETHFEZX  102°100E 3625’ N 2210 411 6 136 g
YZHZ — HilgPETHES X 10178 'E 36°51'N 2677 560 3 150 %5

TE T SO BUR B RE 48 k3 LA P 455 20

1.2 FFRESHLENE

FH U bR R RO 5 2% A il — 4F AR L 2OR 19 Fh
(Seed length, SL) | Fl' % (Seed width, SW) , ¥ i Z
0.01 mm, I3+ 5 A 7 98 t (Length/Width, L/W) .
AR i A R 56 B R S 5 R AR TR B
( Thousand kernel weight, TKW) ¥ %] 0. 01 g.
1.3 MFRFHEHENE

BEIK A P A 0.2% HO, B W 1 h, A
756 f R TH B 30 s, 28 TR K vl Uk 5~6 Y, T
T B 1Y 100 K0P 1 5) B 7E B4R 9 em HAH A 22
JE AR BE SR, 8 mL Z& 18K , T 24 °C, 12 h IR/
12 h B 9 FYZ— 8 Be O BRI FR 40 9 AT 0 2 10,
BB AREY Y ER

H AR IR 8 KRGt & 28, UIRIR K 0. 2
em MFRAR o B 14 RGETHA [F] 4b BT A IR A 5 1Y A 2
P AL AT 28 do 5 28 RS8Rl T 1 & 2 R (Ger-
mination rate, GR) . & % # (Germination potential,
GP) . % Zf 4§ % (Germination index, GI) Fl % 11 #§ %
(Vitality Index, VI), Il & 4l i 1R 2F K (Germ length,
GL) Fil J& # K (Radicle length, RL) , % fF 4 & ff &
(Fresh weight, FW) . JHHE AT

GR=K 2} &5 AW} 1E & 2F 1 50/ 3l Fh 540 <
100 %

GP=& 2F 14 d I 1E % & 2F i) F 7 %/l F 7
< 100%

GI== (8 RIEF K 25 Fh 550/ 0 B & 28 KB

VI=RZE K X R 2R
1.4 HEHH

H FH Excel 2010, SPSS 20. 0 4t it 43 #r & £F it
KA Ab AN Ly 43 BT A L R OriginﬁMHa@ﬁéﬂﬁ,
ff F§ Graph Pad Prism 9%, 2 F Canoco 5. 0 #£47 7T
RN, R SR 8 ek B TR A R BT B B BT R 2R
TN . L5 A 8RS8 R (X)) = (X,—
Xoin) /(X ™ Xoin) > (X)) 7R 55 j A48 b 1 58 8 oA 4K
1B s X, R R 45 j AR bR B 5 X B8 45 j D48 b5 d5e /MEL
X N5 A FE bR R AH

2 HRESMW

2.1 AEMERE—EE£ERARMFESHESFT

AN [A] B — 4F Az LR SL AR fb Y il O 1. 86~
2.85 mm, i K MY & YZPA # s, 4 2. 85 mm, i F 1Y
S YZHZ R BT # 25 & 1Y 1. 5345 s SWARL L [
0.63~0. 86 mm, & % ¥ J& YZHZ # & , 4 0. 86 mm,
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B R YZTZ POl B 2 5 #1037 % (P<<
0.05) ; A ¥ L/W 48 fb i [l 2h 2.23~3.59, H
YZHZ YZLZ YZYC F i fl 09 L/W 8/ | % ik 5
Wi B, W YZAN, YZTZ., YZQZ.YZZY . YZPA .
YZYZ FEFr 09 L/ W B K, BT 3.0, F - 9] 25

HEIY N [ Fi R — 45 AR LR Bl 7 L/ W B SL 9 28 4k
S R AR LB A Al B B, SW R S R KRN, A8 Ak
AR V- 2% s TKW fe KRS YZPA , fie/h i)
B YZAN . YZYZ YZQZ M YZLZ M, i &% &5 &1
1.381% .
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Table 2 Differences in phenotypic traits ofPoaannua seeds from different provenances

Tl I 44t = SL/mm SW/mm L/W TKW/g
YZAN 2.024+0. 01 0.67+0.05" 3.03+0.11* 0.21+0.01°
YZYZ 2.34+0. 15" 0.64+0.03" 3.68+0. 37° 0.21+0.05°
YZQZ 2.4240. 04" 0.7240.02* 3.36+0.11° 0.21+0. 09
YZLZ 2.19+0. 03" 0.76+0.02® 2.89+0.06% 0.21+0.03°
YZYC 2.28+0.03" 0.78+0.01® 2.93+0.05% 0.22-+0. 02
YZGZ 2.51+0.05" 0.76+0.07" 3.48+0. 30° 0.2240. 04
YZTZ 2.00+0. 09 0.63+0.02" 3.18+0.21* 0.25+0.02"
YZPA 2.85+0. 04a 0.80+0.03" 3.59+0. 19° 0.29+0. 05°
YZHZ 1.86+0. 11¢ 0.86+0. 06° 2.2340. 24" 0.23%+0. 07

RS RECY) 13.28% 10.27% 14.17% 11.76%

VE < [R50 AN [l /N5 5 B 37 A [ A i b 22 [7] 22 S .25 (P<<0. 05) .

2.2 AEAMEBE—SERRRMFHLEE

AN ] A — 4R AR RLBOR B 7 1 GR.GP .GT 1 VI
A2 (F 1) . GR i mE I YZHZ(95.67%),
AR L YZQZ(83.33%) 1l & & J5 # 1 1. 15 4% .
GRTE 90% DL b i A 6 4 Bl i, & At 3 A 5 450
66.67% (I 1-A) ; GRTE 80%~90% WA 34FE, &
ft X AU %L 1y 33.33% . GP f i B & YZHZ
(92.67%) , fe MK M2 YZYZ(69. 33% ), 1l & J2& )5 # i
1.344% . GPAE90Y LA WA LRI, o LA i
B 11.11% 5 GP 7E 80%~90% My A 34~ Fh i, & it
R IR KAy 33.33% (& 1-B) ; GP 7E 70%~80% Ay AT
SAFRUR , o A PR £ Y 33, 33%0; GP £ 60%~70%
WA 2 AR, i R R IR B 22. 220

— AF A L OR R [ FOJR R G A8 4k BN
6.95~14. 7, F¥{H K 9. 60, GT I K W4 YZHZ, e /)
M2 YZQZ, Wi FH 2 Ja & 2. 12 4% . Hh, YZHZ A
YZYC 1 G R F 10, HLW R B9 GL 22 55 8
#(P<<0.05) (E 1-C) o —4F A= FL 2R AN [a] F il Fh +
VI #4728 A6 15 Bl S 11, 92~22. 44, - ¥ {6 K 16. 58, VI
e KRR YZHZ, e /N R YZYZ, B & 02 5 & 1
1.884%, H YZHZ FE i VI KT 20,5 YZAN . YZYZ

MYZPA Bl JR A 7 B9 VI E 22 B B (P<<0.05)
(F1-D).
2.3 AEME—SEXEBRRRPGHAERTFNE

AN 6] i i — 4F A= LR 4 i 19 GLURL\R/G K&
FW e 2 5 (K 2 & 3) . ARFIEL Y GL 42
EAE A 1. 42~2. 45 cm, P {H K 1. 78 em. GL I
K YZQZ, e i i 5 YZPA i & R & 1 1.73
T HYZQZ 4l GL 5 H A4 # 1 GL ¥y 22 55 1 3%
(P<<0.05) (& 2-A) o A [a] #4119 RL A2 Ak 35 Fl
N 3.56~6.43 cm, PN 4.73 em. RL i K2
YZGZ, 5 5 W 2 YZPA, | % J& J5 % 19 181 4% .
YZGZ 48 09 RL 5 YZHZ 4 i 9 RL 25 5 A 3%
Ab 5 HAL 7 A4 E R RL 1 2% % 8% (P<<0.05) (&
2-B) o ANRIFEL M R/GAELIER R 1. 69~3.73,
FHIME N 2. 68, 4T R/G it K YZHZ, e/l J2:
YZQZ,F¥IME R 2. 68, 4 R/G KT 3. 004 34
R, 35 YZQZ M B i R/G 2 5 5.3 (P<<0. 05) (&
2-C)o A4S FW 42 L5 [ R 2. 44~3. 61 mg,
FHE R 2.80 mg. FW i K& YZGZ, fie /N &
YZHZ,®i # &5 #8148 4% . H YZGZ Ui B FW
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Fig. 1 Germination characteristics of Poa annuaseeds from different provenances
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Fig. 2 Growth characteristics of Poa annua seedlings from different provenances

Br5 YZQZ A FW 22 5% AN 346, 5 HAb 714 M d 2% R O (P<<0.01) 5 SW 5 L/W 24 g 3 7 Af

M FW 22 5 8 3 (P<<0.05) (K 2-D).
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o

X (P<0.01),5 GI & & #F 1E 4% (P<0.01) , 5
GPMIR/G & & # 1IE A & (P<<0.05);L/W 5 GR.GI
VTS B Z 5 AH 6 (P<0.01) ;GRE5 GP.GI. VI
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Fig. 3 Growth of Poa annua seedlings from different

provenances
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e 3 IE A DG (P<<0.01) ;RL 5 R/G 2 0 5k 3% 15 A0 ¢
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Fig. 4 Correlation between seed quality and seedling charac-
ters of Poa annua
T2+ R B HEAR 36 (P<0.05) 5 3R R ) 35 HT G (P<<
0.01) . rlEHFRR — 11— 1 RAR S BE A, 40 10 37 1E ] F 5%
Wi 7R B 1] A G , I B R U 7 4 1 (7)) AR O PR B R

2.5 —GEABRBRARMFMYEUERNESEFH
M Ji2

H FE L S VR R R AR R OK
AR O W AR O R A i, 12 BT AR AP
A FLUSOR BT RN 40 B B9 SLOSW L L/W  TKW ,GR,
GP.GI.VI.RL .GL .R/G .FW % 12 4& 5 1 2 Wi 17 78
o XA AR BT T4 AT, 2 A4 Bl 1 i R L
11143 5311 2k 89. 62 %6 1 8. 29 %4 , BEHE U 11 S e o s b 3

W 7SRO e ol K2 S S S i A N
FW . RL.SW .L/W 5 f A ¥R B F1JC 76 300 8% 1
R IEM S GR.OGP Hl TKW 5 4F ¥y [ /K & Fi 3k
SEIE ARG, 55 AR 20 B AN T AR R UM OG . GTRT VI
5P Y R K RN 4 B R OE R G T 45 4 R4
YR B B A 56, AR A B 6 R T R R
¥om oK /NN ALT>MAT>LNG>MAP>FFP>
LAT(KE5).
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Fig. 5 Redundancy analysis of growth characters and eco-

logical factors of Poaannua seeds and seedlings

HWLNG &R LAT 4635 ALT 14k s MAP 4R FR K &
MAT £ B FFP EfE .

2.6 —FEERARRMFMOEERNERS DM

SR 26 B G W i B4 T 6 6 9 A Bl I B 12 A4 Mtk

T ER 0T (R 3) o B 44 820 1y BB STk R
91,455 , B BAF AR SR AR S P — 4R AR R
BORFPF T 2 G febn. 55 1283 s BT
1k % 3k 5 80. 9076 , BEAAR & T B T 4k 48 B 1 KT
SR B o B 1208 3 F AU T IR FRIE 17 & GR,
GI,L/W,TKW,R/B Il FW % 6 148 b5/ Ny 9 4B 4
— AR LR BT 5 7 B 5 P 0 G R A
2.7 AEAMBE—SERRRMFRESZESIEMN

Ry &5 R [ i Y8 — 4 AR LR 1 Bl T
HR A B 43 43 BT 0 ok 25 5 f — AR A RBOR AT
GR,GI,L/W,TKW,R/B fil FW Z4E J ¥ 9 A~—4F
Az BLEOR Bh - BT 09 46 A 0 5 SRR R RO T S R
BRECE B, 45 R a2 4. A ) PR — 4F 2 5L OR Fl
F R EHF KK N YZGZ>YZHZ>YZPA>YZYC
>YZTZ>YZAN>YZYZ>YZL2>Y7QZ.
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Table 3 Principal component analysis of seed and seedling

characters of Poa annua

A5 it FRAY ERY2 B3 ER4
SL —0.52 0.76 —0.27 0.16
SW —0.07 0.70 0.44 0.35
L/W —0.17  —0.86 0.40 —0.18
TKW 0.06 —0.80 0.38 0.40
GR 0.90 —0.15  —0.05 —0.14
GP 0.79 —0.11 0.22 0.05
GI 0.95 —0.25 0.02 0.12
VI 0.77 0.38 0.06 0.44
GL 0.31 0.48 —0.53 0. 60
RL —0.33 0.14 0.59 0.37
R/G 0.22 —0.20 0.81 —0.49
FW —0.17  —0.26 0.84 0.54
LR IEN 5.12 2.16 1.39 1.01
DTk E /% 44.58 23.24 13.08 10. 55
FItoiEkR/ %5 44,58 67.82 80. 90 91. 45
3 it

TEAS R L ZU A 23 5 25 AN [R] K P B R R B[]
— YRl B AL AR S, R R AR IR S S B —
1 A A3 R O R X R R E Y R AL 4 T —
FRIPTH Fh T SR 32 BRI R W A X AN i — A B
B, OB 25 M RAR PE AR 25 i S MR AR 2 AR A o)
2 M 5 R A% BF 9T 5 T ) AR AR — E 1 2 B AR
WFFE I, Bh 3 /N 89 22 3t i 2 5 b 1 B 2K A 4l A
I VAR OC b 701 28 MR A e 2 3t 4% 78 S A R
TR o, A5 7 S MR 35t A% A S 14 T E A A
Ko AWFFEIE SR 9 A>—4F Az B AR B 1 2 R PR i
F1 o0, K B [R] B 8B — A 2R B BAOR Bl 5 A ST

SW.L/W 1 TKW [i] 22 & i & (P<<0.05) , A B i
(4 FR IR N . ForP S L/W B R S R BUE R T
SW, & B — 45 Az FLER (1 9\ i) A K A8 SRR B R T
A 5 A S TS A R — B, X T R
A 6T A 85 A8 A 1 BEURR A G

T 7 1 K % Bl 1 P9 30 A BRI R 1 1 AR S BR
G2 NE N . FhF Kk 2F 8 RN R B —
AN T AR bR, B AR T LR 2R R e, VI
0 AT A o BT R AR RS v R R
HRR ) — 4R A4 LEOR GR.GP .G VI B i T
oAt P, 22 B FR RIS b — A A R BOR G T AR
FHAB W AR LB T 5 TR S MR A
Hb 8 5 H A VIR % U0 AR G | B R AR A S Y
AR IR AR 0 7 R T AR Y 3R
M, —4E A R PORL I RL .GL \R/G fl FW [a] ¥ 22
S AR W] — AR A LR 4 i AR R TE R R K T
A2 BAH X R A 35t A ] b s M A
H— 4R A ORI 19 RL .GL \R/G M FW # 5 8]
WAL AN s — A5 A R SOR B Rl IR ]
FAAE 8.3 43 Ak L 3% AT B 5 40 A 4 [T 20 A DX 9 3R B
A G — Ml &, R 0 43 A 3 Rl ) ) A5 5 ek
R, G A 3 T R A ) A S R DN 5 A3 A DX R PR B AR R R
S % Tl PN R AR ) 35t 4% A Sl R . S [ e ) 1Y
AR 50T R AR ) AE R A B R AR S R RN £
R 11 A S A R D PN R R R
GEE DO N RN A OB N N R N - K 7]
3 I 3 PR A ) o BFAE AR AR RLBORTZ 0 T
3 AU, A B 58 30 LAY 9 A4S — 4F A FLEOR B4 A
T TR Y DR A Ml DX, A S 25 BRI

4 FAME—FLERRMTFRESETH

Table 4 Comprehensive evaluation of the quality of Poa annua seeds from different provenances

il U s 5 KL TRLBE /g KR/ KR E HREF L ffE/mg  ZRE I He#
YZAN 0.55 0.06 0.59 0.18 0.44 0.17 0.33 6
YZYZ 1.00 0.02 0.16 0.07 0.48 0.11 0.31 7
YZQZ 0.78 0.08 0.00 0.00 0.00 0.63 0.25 9
YZLZ 0.45 0.00 0.59 0.30 0.25 0.21 0.30 8
YZYC 0.48 0.15 0.78 0.48 0.69 0.39 0.50 4
YZGZ 0. 86 0.16 0.65 0.27 0.78 1. 00 0.62 1
YZTZ 0.65 0.46 .76 0.30 0.27 0.23 0.45 5
YZPA 0.93 1.00 0.46 0. 37 0.41 0.04 0.54 3
YZHZ 0.00 0.62 1.00 1.00 1.00 0.00 0. 60 2
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JE (R A5 1 A 3 °CHI 10 °C, iy 28 B s A AL 25 IR 1 1 K
AL L T R AR R KR S o A OGRS R T Fib
TR/ H GR [BIAE7E b 35 T A0 DG, Ll 8 R ) X
P10 38 07 1 ik, 4l v 2R KOO A B
[EARE AR SR T - L B NN L 2 B N R
K22 10 3 M e R AL O R O, T AR SR
5 U B B BRI RS A E A
DRI B gY A R 3R W — AR A LR BT SLAN
L/W 5 GR £ 2 2 7 A1 5C (P<<0.01) , iX R B — 4
Az LR Bl /N TR Sk B0 R F R B A
WFIEIE e I —4FLE RLORFh 7 1 GR .GP .GI. VI [a] &
e 3 IEAH & (P<<0.01) , Hi GR 5 GP AT GLAY 2%
REE K, H GP 5 VIR LRI KT GR.GI 5 VI
f AR G R B, 3 B — 4R 2R RUBOR P GP 1 = (IR RE 7
—ERE L RIEFF VIR S AL, X 53 5 i
SERILAR
ot 1) BEBH D B T B2 a5 B DR s o A L E — 8 R
JE b2 B SR S R R A KR A
FW R T B R BE S A B R R
f“ﬁ?%‘ﬂ]*ﬁa‘@"“” — A ORI AR
Z B AL R A AR B R L AR SR
— AR A RLBORBRF 1 SW 5 I 4k R 7R 1 40 ) A
TEAH OGN 2 SR G AR R E S L/W B B EH
K EFRMS TKW M GR ¥ 5 1 3 ok ¢, R W EF
H A 38 TR RE I AR R R M — AT A BL R R [R] b I A
TR R EERN T, —FERARM TN
GR.GP GURI VI 5 4E 3 (5K & 5 10 M6, R 4R 2 %
KA R A F T — 44 RBORF T 007 &, {05 A5 b
2 PE AR CMEAS W 3, R W] — A A L BOR Fh 7R E
A I (1 28 32 b 3 A S AT 2 3 g ) A A5 I 0 o G R
AN—F LA SHEYMIERFE AL, Atd kU,
— AR RARG N GL 52 R IEAH K, RL 54
SRR G, A H R K Sk R R X — A A B BOR AN [R]
R A1 0 AR R A AR SR 1 R e T A 35 TR EE AN A
Xof AN [6) ol 5 — 41 AR L SOR 4 00 A KA AR BRI T B
M), & IR V4K AR B R K /N R T — AR A REOR
AT A o K Al b R AR S e LAt R P B
KL B S B BE 58 R B AT 5 (Zenia insignis
Chun) T J5 B2 R 26 B 2 60R OC P 1 58 1 5 14k

A G H 5 AR B R K G E R OG5 sk A A

W52 R B, BBk (Juglans mandshurica) F 4% 8 3578
e A A R IR R R B A sE e . DRt 7R
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ability of tropical tree species in southern Indial J]. Biotro-

Seed and seedling growth characteristics of Poa
annua with ecological factors from different
provenances

LT Juan-xia, BAI Xiao-ming", LI Ping, YAN Yu-bang,ZHANG Cai-zhong,ZHENG

Feng,ZHU Ya-nan
(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry

of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability , Lanzhou 730070, China)

Abstract: [Objective] To investigate the relationships between seed and seedling growth of annual bluegrass
(Poa annua 1.. ) with ecological factors from different provenances in order to provide fundamental data and a theo-
retical basis for the collection of wild annual bluegrass germplasms and for the breeding of excellent varieties.
[Method] Wild annual bluegrass seeds collected from nine regions were used as experimental materials to compare
the seed quality and germination characteristics in different provenances. Their seed quality was comprehensively
evaluated using a membership function method. [Result] The results showed that seed and seedling growth of annual
bluegrass were significantly different among different provenances (P<C0.05). Seed length, width, germ length and
seedling fresh weight were positively correlated with the longitude,, mean annual temperature and frost— free period.
The seed germination rate, potential and index, as well as thousand kernel weight were positively correlated with an-
nual rainfall and altitude. The degree of impact on seed and germination by ecological factors was as follows: altitude
~annual rainfall>longitude>annual temperature™> frost— free period >>latitude. The comprehensive evaluation of
the affiliation function exhibited that the quality order of the wild Annual bluegrass of the nine seed sources was
ranked as: Ganzhou™Huangzhong™Pingan™ Yongchang> Tianzhu™ Anning™>Yuzhong>Liangzhou™> Qinzhou.
[ Conclusion] The seeds of annual bluegrass (Ganzhou) and annual bluegrass (Huangzhong) have the potential as ex-
cellent germplasm for breeding of new annual bluegrass varieties.

Key words: Poa annua;provenance; seed quality; comprehensive evaluation
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