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Table 1 The selected materials

5 k£ B R 46 Hh A b 34k /m At b

YC —ARERBROKE) K& B g At 1961 34°99.501' N,104°52. 276" E
WY — AR HBOR (TH R TH IR B B 3ih 1924 35°40.492' N,104°21. 359' E
NX —AEARBCR(THR) TH EET 1234 35°53. 818" N,107°93. 204" E
KT — A A LR (sl ) 06 U X il 1489 35°55. 945" N, 106°53. 785" E
QC — A A RLCR (BRI PRI EL EIET 1491 35°89. 987" N, 107°60. 347" E
LZ —ARERLAOR (22 0) 22T A 1558 36°09. 087" N,103°69. 112" E
WW — A RLBOR () T i )y el 1521 37°93.013'N,102°61. 733" E
Y — A RLOR (KA [ S il it 1473 38°95. 960" N, 100°40. 963" E
7Q —AE A RLACR (St F it £ EET 1420 33°46.421'N,104°22. 320" E
CX — A RBR(215) SEH TEART 1125 35°31.116' N,107°02. 994" E
MJ — AR RLOR (] FRIX jitiSl 1603 34°21.233' N,105°58. 591" E
XH — AR HLBOR (PG ) [igAIRES i qiibul 1736 33°47.324'N,104°20. 533 E
JC —AEARBCR R R i3l 1012 35°35.08' N,107°44. 323" E
LX — AR RLEOR (IR ) [y =RERERL TEART 2013 35°49.801' N,103°08. 777" E
QZ — A RLACR () ZH X B ih 1347 34°28.124' N, 105°%42. 243" E
SD — A RLECR (1)) PR =1 3l 1965 38°63.974' N,101°13. 184' E
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32 CRZFHRFAM, N4.00%, BE/NFHEZY . LX,
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2.1 BEWM—S4EARMFEETENZIN Hhe /N, 2.75% /AN TERBOEE QC DL AM Y H At A1
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Table 2 The effects of temperature on seed germination percentage of P. annua seeds
e R/ %
4°C 8°C 12°C 16 °C 20 °C 24 °C 28 °C 32°C
YC  38.00+0.41%  65.0040.41%  84.2540.48% 94.7540.48"  97.254+0.48%  98.50-0.29*"  96.00+0.41%  4.0040.41"
WY 15.75+0.48™ 35.00+0.41" 76.00+0.71™  86.50+0.65™ 93.75+0.48"  90.0040.58™  48.50+0.65"°  25.25+0.48"
NX  11.7540.48"  42.2540.25%  80.254-0.75°  90.0040.41"  91.7540. 75"  95.5040.50"* 91.75+0.75"  28.25+0.63%
KT 5.004+0.41"  50.25+0.25% 80.75+0.48" 94.7540.48" 91.00+0.41"  95.00+0.41% 84.50+0.29% 18.50-+0.65""
QC  3.000.41"  39.2540.48™ 87.50+0.65" 93.75+0.25°" 93.50+0.65""  94.7540.4"  84.00+0.417  10.25+0.25"
LZ  5.5040.29"  41.2540.48" 80.25-40.25%  92.5040.50%  94.0040.71""  97.5040. 29"  82.7540.25"  6.00-+0. 71
WW  2.7540.48"  30.7540.75° 80.0040.00°  92.7540.25" 93.00+0.41°™ 96.004+0.71°"* 35.25+0.63%  3.2540.75"
ZY 22.75+0.48%°¢ 55.75+0.48" 80.75+0.48%  86.00+0.71%  93.50+0.65”" 99.0040.00*  89.2540.63" 19.00+40. 415"
ZQ  12.0040.41™  39.25-40.48"  60.0040.41™  78.5040.29"  81.5040.50™  88.0040.41%  75.5040.29%  16.5040. 29
CX  5.000.41"™ 58 7540.48%  74.0040.71%  77.2540.48"  81.7540.48™  86.7540.48° 65.00£0.41"  13.7540. 48"
MJ  13.5040.50% 35.75+0.25" 65.5040.50"¢  70.754+0.48"  73.00+0.41"  81.00+0.41%  52.50+0.29" 17.25+0.25°"
XH 7.0040.419%  30.75+0.251° 66.75+0.25"  88.7540.48™  89.0040.41°"  92.254+0.48%  86.0040.00™  20.25+0. 25"
JC 12,7540, 48¢ 59.504-0. 29"  81.254-0.48"  95.254-0.48"  95.0040. 715  97.2540.75% 92, 7540.48% 42,2540, 25"
LX 24.00+0.41% 42.00+0.71%  64.75+0.25“  85.50+0.29%  88.00+0.41°°  90.75+0.48™ 88.50+0.29" 18.50+0.65"¢
Q7 17.0040.41"  37.5040.29%" 66.2540.48™  73.5040.29%  76.5040.29"  84.2540.25" 45 5040.29%  32.0040.41%
SD 21.5040.65%  65.2540.48"  74.5040.29%  95.504-0.65"" 96.50+0. 65" 98.004-0. 71 76.50-£0.65%  9.2540.75%
2 [/ —FN AN 6] KRG 5B 38R ] — B R AN R AR 2 1) 22 5 i 3% (P<<0. 05) | [al — A7 AN [l /NS “F 8k 3R [6] — 4 75 AS [l i B2 4b
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Table 3 The effects of temperature on seed germination potential of P. annua seeds
- RS
4°C 8°C 12°C 16 °C 20°C 24 °C 28°C 32°C

YC  0.0040.00% 16.00+0.71%  25.2540.25%  66.00+0.41%  75.0040.41%"  74.50+0.29"  82.50+0.65 3.25+0. 75"
WY 0.00+0.00% 1.50+0.29%  32.75+0.48“  48.75+0.48%  65.25+0.63%  55.00+0.41"  32.50+0.29° 16.25+0.75
NX  0.0040.00%  0.0040.00"  25.5040.29%  55.7540.48"  63.5040.29"  73.5040.29%  58.25+0.25% 21.25+0. 25"
KT 0.0040.00%  0.00+0.00""  17.25+0.25"  79.2540.48%  75.00+0.41%  79.0040.58“* 67.25+0.86" 13.75+0.48
QC  0.0040.00% 12.2540.96¢  23.5040. 65"  84.7540.63%  71.2540.48°  77.504-0.65”  49.5040.65"  8.7540. 75"
LZ 0.00+0.00% 0.0040.00"  32.75+0.48 67.00+0.41%  54.75+40.48"  77.50+0.29*  44.25+0.25"  3.5040. 29"
WW  0.00+0.00% 0.00+0.00"  17.25+0.25"  53.754+0.25°  60.0040.58"  67.50+0.29™ 15.0040.41"  3.00+0.71""
ZY 0.0040.00% 18.7540.48" 17.7540.25"  60.0040.41%  64.7540.48""  82.75+0.25%  49.00+0.41%  4.5040. 50"
ZQ 0.0040.00%  0.00+0.00"  29.25+0.48%  47.004+0.41"  56.50+0.65"  65.2540.25°"  49.754+1.49%  11.25+0. 48"
CX  0.0040.00% 12.2540.25%  34.7540.25"  50.7540.48"  57.25-40.25"  57.2540.25%  32.0040.41% 9.7540. 25"
MJ  0.00+0.00% 0.004+0.00"  18.50--0.65" 25.75+0.85" 35.75+0.48"  39.7540.48""  30.50+1.04%  2.50+0.29"
XH  0.004£0.00%  0.0040.00"  26.5040.29"%  72.504£0.29"  68.5040.29""  67.504-0.29"  54.504-0.29™  13.0040. 41"
JC0.0040.00%  1.334+0.00%  27.5040.29"  78.50+0.65"  74.7540.25%  83.7540.75*  65.50+0.65"  36.25-+0.48"
LX 0.00+0.00" 0.0040.00"  17.50+0.29"  61.75+0.25"  47.00+0.58"  59.754+0.48™  53.50+0.29" 13.00+0.71™
QZ 0.00+0.00"  0.0040.00""  18.5040.65"  30.25+0.63Y  43.00+0.41%"  48.50+0.65%  32.0040.91% 22.50-+1.04™
SD  0.00+0.00%  5.50+0.29°"  17.75+0.25"  74.00+0.41°"  84.75+0.48"  84.25+0.25*  54.7540.48>  6.75+0.25"%

e, HI Ay 13N AR AE 24 °CAb B % 2R3 K, Hivp
YC R ZFEHmA, H13.72%
% YC & AF 488032 Cab I /b, Hi gy 13D MR

TE 4 CAhb B % 2R 38 K e /b, QC
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K A B /N L X

F4 REMN—FE£ERRRMFEAFREENZIE
Table 4 The effects of temperature on germination index of P. annua seeds
-~ KRR
4°C 8°C 12°C 16°C 20 °C 24 °C 28 °C 32°C
YC  1.5640.01%  4.7140.07""  6.8240.02° 10.1240.09™  10.98+0.08"  12.23+0.08"  13.7240.17* 0.51+0. 10
WY 0.6040.02%  1.50+0.01°"  6.27+0.04"  8.65+0.06 10.34+0.05  10.18+0.06""  5.124+0.08"  2.86+0.06""
NX  0.44+0.02% 1.57+0.24" 6.70+0.06  9.12-40.04%  10.1640.10“""  11.70+0.06** 10.22+0.03"" 3.3140.10%
KT 0.1940.01"  2.1840.03"  6.4140.02""  10.74-0.07"  10.97-40.05"  12.1940. 10"  10.5940.09% 2.44+0.18™
QC  0.1140.01%  3.1540.04%  7.0640.03"  10.4540.15%  10.7140.17""  10.8140.05"  8.2640.03%  1.4140.10"
LZ 0.21+0.01%  1.6340.025¢  6.75+0.04"  10.06+0.04"  10.24+0.06" 12.00+0.08*  8.42+0.16%  0.65+0.02"
WW  0.10+£0.02"%  1.374+0.04™  7.01+0.03%  9.28+0.05" 9.92+0. 13 9.96+40. 04 3.1340.11%  0.4440. 12"
ZY 0.8640.02°¢  4.26+0.07"  6.73+0.07%  8.7540.07" 9.704+0.08"™  11.8240.10%"*  8.5940.07%  1.52+0.03"
7ZQ  0.4440.01°"  1.794+0.02""  5.17+40.04%"  7.93+0.05% 8.77+0.14%" 10.41+0. 20" 8.42+0.13%  2.06+0.02%
CX  0.92+0.01%  1.75+0.03"  4.87+0.07"  9.28+0.12" 8.82+0. 09 9.894+0.05°"  9.89+0.02°"* 2.46+0.07"
MJ  0.4940.02™  1.784£0.017"  5.1240.06™  6.06+0.06" 7.33+0.03" 7.68+0.07" 5.284+0.06™  1.17-40.05%
XH 0.2640.02"  1.2940.02%  5.2940.057°  10.4540.03%  9.96+0.05"%"  10.84+0.22%  9.5140.10™  2.5940. 10"
JC  0.47+40.02F°"  2.69+0.07%  7.82+0.06 10.68+0.06""  10.334+0.20“"  11.49-+0.29>  10.45+0.65"" 5.06+0.01™
LX 0.9440.02%  1.7540.03"  4.87+0.07"  9.32+0.15* 8.77+0.12%¢ 10.53+0. 115 9.4640.07""  2.454+0.06"
QZ 0.644-0.01%  1.6740.02""  5.3540.12"  6.6640.02" 8.2140.06™ 8.5840. 10" 5.1540.09™  3.4240.07%
SD  0.81+0.05™  2.274+0.19%  5.76+0.08% 11.11+0.05%  11.7840.12*  12.37+0.19*  8.81+0.12%  1.14-+0.13%
2.4 BREN—F4£BRBRAFMFERKAII AbFE R IRAR Fr K . MIT AT LX 7E 20 “CAab # AR AR i K,

Bifi 25 I R TE i, (A R R B K R R IR AR K
BRI RN (R S) . 16 A BHE 20~28 °C

JCAE 20 F1 28 CAR B MR G, YC WY FINX 7E 28 °C
b BERAR A, HoAr 101 B RHFE 24 "CARBEARAR B2 1<
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HWW.ZY f1 CX 5 20 °C 4k 3 22 § R § 2 (P>
0.05),QZ MR K, H4.42 cm,
i Ak 4 CHRAR Fc d , 1HBR YC 4 CHIER K R

0.2cm4h, HA ISP MR K 0, 8 CAAFEYC
MR EK, H0.26 cm, LZ AR 548 , 4 0. 13 cm,
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Table 5 The effects of temperature on radicle length of P. annua seeds
P AR /em
4°C 8°C 12°C 16 °C 20 °C 24°C 28°C 32°C
YC 0.2040.00%  0.26+0.01""  2.01+0.01%  2.024+0.04*  3.0540.03"  3.47+0.02°°"  3.59+40.04%  1.0340.01"
WY 0.00+0.00% 0.2040.01°  1.78+0.00"  1.44+0.46"  3.44+0.04"%  3.1740.03% 3.454+0.03"  0.8340.01°
NX 0.00+0.00"  0.3540.00”  1.5440.03%  1.98+0.03"  3.56+0.04""  3.334+0.04"™  3.82+0.03*  0.9240.02"
KT 0.0040.00%  0.3140.01%  1.83+0.01™  2.03+0.02*  3.58+0.02"  3.6340.02%  3.1140.03"  0.48+0.01°
QC  0.00+0.00%  0.2640.01°"  2.014£0.03%  2.0640.01*"  3.1540.02°""  3.7740.04"%  2.744+0.03"  0.7340.01%
LZ 0.0040.00%"  0.13-40.00% 1.6240.02%  1.8240.025%  3.1440.04°""  3.7240.03"%  2.1940.025%  0.7740.02""
WW  0.00£0.00%  0.2740.01"  2.3240.08"  2.06£0.02*%  3.2440.03%  3.384£0.31°"  2.4940.06"  0.7140. 02"
ZY 0.0040.00%  0.6440.01%  1.9840.04%°¢  2.000.03""  3.1840.03%" 3.21+0. 04" 2.9340.04™  0.8540.01%
ZQ 0.004+0.00""  0.43+0.02°  1.54+0.05%  2.30+0.03*  3.08+0.02"  4.18+0.02%  2.934+0.04"  0.7540.05""
CX 0.00+0.00% 0.66+0.02%  1.52+0.05%  2.0040.04*  3.440.03"* 3.48+0.03"" 2 68+0.02" 0.74+0.02"%
MJ  0.00+0.00"  0.514+0.01%  1.8140.05”  2.02+0.03*  4.11+0.02*  2.204+0.03%  3.2540.04"  0.86+0.03""
XH 0.00+0.00" 0.16+0.01™¢  1.64-40.04%  2.00+0.04*"  3.334+0.03"  4.1240.03°*  2.82+0.04°"  1.03+0.03"
JC0.0040.00%  0.1840.01°M  1.8540.07°P  1.5240.04""  2.9240.03"  2.5840.02"  2.9240.03*  0.5740.02"¢
LX 0.0040.00"  0.240.01% 1.6540.04%  1.8340.04"¢  4.064-0.03"  3.50£0.02"  3.2440.04"  0.86-0. 04"
QZ 0.0040.00"%  0.4640.02°"  2.084:0.04%  2.0940.03"  3.4840.03"  4.4240.26%  3.2440.03™  0.60-0.05™
SD 0.0040.00%  0.6340.01"  1.8520.07°"  2.0140.03"  3.3540.06""  3.8940.03°"*  2.9940.03"  0.6240. 04"
2.5 BEN—F4X£RERRMFEFRKAZMN 1.4 mg/tk, BF K TR WY HINX LLAN G &8

ﬁﬁ%/ﬁmﬂm,{ MR R Tl 2 B R 2E K
ER A AR A (£6) . KT.QC.ZQ.CX,
M. JC LX F QZ 8 /4~ MRk IR 25 K i 52 51 36 KR /s
L CX . QC LX MIC 7E 20 CHZF i K KT . ZQ
MU FIQZAE 28 “CIR 2 e K 5 JLAx 8 AN RHIR 28 K 5 3
BRI EREQZMRE R K, 1.82 cm.

MR —BE, BT A bR 4 CHEZE e, AR YC
4 °CIRZFK A 0.16 cm Fb, HAR IS DM BHIRZF K I R
0. 8 CALFESD MRZEf K, 0. 27 cm; WY IR ZFE I,
XA 0.08 cm, A5 XHZF A EE(P>0.05),

2.6 BREM—S4£RARMFEHIHOHMN

B & R T A R — AR A LR R R
] 3k AR e e SRR R R (R T) MITE
28 CAbH LAY B AE 24 “CAb B fof 75 B K, Horb XH
B E R, 3. 74 mg/ bk, BE KT 24 CAEE I E
B4 fif 1 (P<<0. 05) .

B IR RIIR ZE 4 — B, BT A A R4 C Rty ff 3

N BB YC 4 CHEFE BN 0. 29 mg/BRAL, Higy 15444
BB BEE 0, 8 CCAb B SD B B R K, N

KT i fif 8 e/ AR 0. 8 mg/#k
2.7 BEMN—S4£BRRRMTFHIBHNZME

it 25 TR TH T AR R R R i g AR v
TG PR AR S K S WM (R 8), B TR 24 °C
b BRI R, Ho KT Fp 736 748 80w K, 40. 55, 1 3
KT B XH LA B M RH(P<<0. 05) .

JiA B RE 4 °CIE Jy $8 B e AR YC 4 °CHi%
FEHCN 0. 4540 , A 15 M RHE 188048 0, 8°C
AR Y C TG IS BOR K, O 4. 88, B KR TERZY LLAb
(e MR s XH 6 48 8RN AUk 1. 19,

2.8 —HFARARMFHELBFHESEETEN

N LA W BT A — A A R BAOR R R R U
i 3R o HL A 1 B K R D16 S EF A RL 4 I AE 4.8
12.16.20.24 .28 F1 32 ‘CAbH N & 2E R L 2EH K3
PR AR IR 2 A | T O R O T B E
SR, ) S i oA B0k X B A — AR AR R OR K )R
JE Ak BN W KRR HIN . R ER
(F£9), YCIRIE i KR E A 28 °C, WY Hl MJ fie s i &
W Ry 20 °C, HoAtl b R} i i & R 24 °Co S AR

17 &5
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Table 6 The effects of temperature on sprout length of P. annua seeds
BE R ZE /em
4°C 8C 12°C 16 °C 20 °C 24°C 28 °C 32°C
YC  0.160.02%  0.1240°%%  1.0940.02%  1.1440.05 1.61+0.03%P*  1.2840.04" 1.43+0.01%"  1.68+0.07*"
WY  0.0040.00"  0.0840.01"  1.3320.08" 1.06%0.01™ 1.5020.05F 1.3240. 12"  1.424-0. 01"  1.644-0. 055"
NX  0.0040.00% 0.1440.01"%¢  1.1320.02°% 1.1540.03°" 1.61£0.03"""  1.57+0.03*""  1.4840.03"" 1.6540. 09"
KT 0.0040.00%  0.1940.02°  1.1740.05"% 1.1440.04"* 1.53+0.02"% 1.4840.07°P% 1.56-+0.06 1.49-+0. 09" =
QC  0.00+0.00% 0.1540.01°%  1.08+0.01%  1.3040.06%  1.8340.01*  1.3140.04% 1.62+0.06*"  1.78+0.07*
LZ  0.0040.00% 0.1240.01”%% 1,1740.02P% 1.1340.04™ 1.3740.05"  1.3940. 07 1.3940.09"" 1.4640.03"""
WW  0.0040.00% 0.1240. 01" 1.2240. 025" 1.134£0.02°""  1.2640.05"™  1.2440.04"" 1.2240.06“"  1.3140.06"
ZY  0.0040.00% 0.11+40.01%¢  1.114+0.02"" 1.1640.05" 1.3240.06™  1.21+0.02°°  1.25+0.03°" 1.4740.03%"
ZQ  0.00+0.00%  0.154+0.01°  1.28+0.02°" 1.12+0.03> 1.314+0.08™  1.25+0.03°°% 1.45+0.04"* 1.38-+0.08P®
CX  0.0040.00°"  0.2740.01%  1.300.025  1.49-40.02°%¢ 1.7040.02°% 1.5340. 045 1.3540. 085 1.4240. 13BPB«
MJ  0.00-£0.00%  0.224:0.01%  1.2240.065P 1.1340.05P 1.3840.075P  1.1140.06¢  1.81£0.06™  1.44-+0.075®
XH  0.0040.00" 0.1040.00°™ 1.26+0.05%" 1.18+0.02°" 1.40+0.07"" 1.354+0.03"5" 1.3740.07°" 1.6240.07*5
JC 0.00420.00%  0.1140.00"%  1.1240.01”% 1.124:0.03"° 1.5820.04"P* 1.284-0.017%"  1.5440.18%  1.4540. 07"
LX  0.004:0.00% 0.1240.01"%7%  1,3140.05"  1.2640.01%¢  1.8440.07% 1.5140.02°5P" 1.5740.07*" 1,460, 105
Q7 0.00+0.00% 0.14+0.00" ¢  1.4640.04*  1.454+0.11* 1.74+0.05*"  1.66+0.06*"  1.8240.17* 1.62+0. 16"
SD  0.00+0.00%  0.2740.02*  1.16+0. 045 1.14+0.02°" 1.7340.09*" 1.37+0. 10" 1.364+0.07°"  1.7840.05*
7 BREMN—FE£RRARAMFEHINZM
Table 7 The effects of temperature on seedling fresh weight of P. annua seeds
- it E/ (mg k")
4°C 8C 12°C 16 °C 20 °C 24 °C 28 °C 32°C

YC  0.2940.01*  1.04+0.02°%¢  1.5040.045¢  1.9840.05>  2.30+0.07°"  2.9840.02"* 2.25+0.13"%" 2.1740.05"
WY 0.0040.00% 1.3240.02*%"  1.904+0.04%  1.96+0.02>  2.18+0.03""  2.9740.03°"  2.60+0.05°  2.83+0.02""
NX 0.0040.00% 1.3640.02*"  1.5940.02°"°  2.0240.03>  2.08+0.04"%  3.1740.02”  2.81+0.04*  1.93+0.01°™
KT 0.0040.00%  0.8040.01"  1.57+0.01°%  1.98+0.02™  2.4340.02*  3.334+0.06“  2.33+0.04"™  1.5740.03"
QC  0.00£0.00%  1.2140.0250  1.7440.04%  2.3140.04*  2.1640.03P%  2.63+0. 03" 1.94+40.02" 1.81+0.03"
LZ  0.0020.00% 1.30420.025P0  1.5540.02"%  1.8340.02%  2.17:4£0.02P%  2.7040.05"  2.3640.02""  2.664-0. 02"
WW  0.0040.00%  1.0940. 04" 1.884+0.02%  2.3640.02%  2.2340.02°  3.0240.025%  2.2140.02"¢  2.01+0.03"
ZY 0.0040.00%  1.1040.04""  1.4940.045C  2.0440.02”  2.2040.02°"  2.3240.02"  2.2240.027"  1.6040.03"
7ZQ 0.0040.00%  1.1840.03%  1.5540.02°%  1.9440.02"  2.1840.03°"  3.14+0.01"  3.0140.03"  1.90+0.01™
CX  0.0040.00%"  1.3740.02*%  1.83+0.04™  1.9540.05"  2.1840.03®  3.5240.03%  2.24+0.03° 2. 0140.05"%
MJ  0.004=0.00% 1.2740.02""  1.4540.02"%  2.0040.06™  2.2240.04"°  2.3840.03"  2.600.03"*  2.0470.06"
XH 0.0040.00% 0.934+0.02%  1.4240.02°  2.14+0.05"  1.74+0.02"  3.7440.02%  2.04+0.03"  2.09+0. 045"
JC 0.0040.00%" 0.984+0.02°"¢ 1.51+0.02°%¢  1.8240.02%  2.35+0.02*" 3.08+0.03" *  2.1740.03%  1.29-40.03%
LX 0.00+0.00% 1.07+0.05°"  1.66+0.02°  1.66+0.03"  2.05+0.02%  3.50+0.04%  2.9940.05*  2.44+0.02"
QZ 0.0040.00% 1.2740.03"P%  1.834+0.01*  2.2240.04"%  2.2040.04*  3.52+0.01%  2.1540.03°  3.214+0.02*
SD  0.004+0.00%  1.404+0.04%  1.86+0.02%  2.0240.02>  2.16+0.03"% 3.114+0.03"% 2.2540.03"  1.36-+0.02%

# KRR 25 A TR I N K B/MK IR R IC>Z2Y >QC
>YC>NX>KT >CX > LZ >MJ] > WW >7Q >
SD >WY >QZ>XH >1X. £ il i 4b B & 55 1
ZE A PR A N K B /MK K R 24 (C>20 C>28 'C>
16 “C=>12 °C>32 “C>8 ‘C=>4 °C, Hivh 24 }1 20 ‘CLi &
TN E R T 0.8, F BB A — 45 /F RUBOR B+ i & 18

HL R G Ly 20~24 °C, feli BB AR R O 24 °C

3 it

3.1 MEN—F4£BERRMTFHELED

A

LT, BT K B A o IR S G AR
A 25 2R AU 25 A O, A () A ) el ) — AL o
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Table 8 The effects of temperature on vitality index of P. annua seeds
AR
%
4°C 8C 12°C 16 °C 20 °C 24°C 28 °C 32°C
YC  0.4540.02%" 4,880, 17 10.224-0. 27°PF 20, 0840. 55" 31.5641.05%"  36.4740.33P*  24.7541.52%  1.1040. 22"
WY  0.0040.00%"  1.9740.02"9¢  11.904-0.20%  16.93-0.17% 22.57-0.37""  30.2040.40™ 13.29-40.37"  8.09-0. 20*
NX  0.0040.00%"  2.1240.315%  10.67+0.17° 18.4440. 185" 21.09+0.65% 37.03+0.32° 28.67+0.32""  6.38+-0. 19"
KT  0.0040.00"" 1.75+0.05°% 10.08+0.07" 21.2340.27°  26.69+0.15™ 40.55+1.01™ 24.68+0.55"  3.82+40. 21"
QC  0.0040.00%"  3.8140.075%"  12.2440.29% 24.08+£0.52"" 23.09-0.21°% 28.3940.35° 15.9840.21%  2.5540. 22%¢
LZ  0.0040.00%"  2.1140.035C" 10.4540. 127 18.3640. 14" 22.2440. 225" 32.3540.76%  19.86+0.39"  1.74-+0.07"¢
WW  0.004+0.00%"  1.48+0.05"™  13.18+0.09% 21.84+40.26"" 22.13-40.40" 30.07+0.28"  6.92+0.27"  0.88+0.26"
ZY  0.00+0.00%"  4.6840.14%  10.04-+0.35°% 17.80+0.26" 21.3240.34"* 26.67+0.20" 19.054+0.12"  2.44+0.03°¢
7ZQ  0.0040.00%" 2.1140.08%%  8.02+0.11° 15.394+0.12" 19.1340.45™ 32.67+0.71" 25.31+0.46"  3.90+0. 05"
CX  0.0040.00""  2.3940.05”%  8.90+0.14"  18.08+0.68"™ 19.2540.48" 34.82+0.35> 22.16+0.27"  4.93+0.16"
MJ  0.0020.00%  2.26240.05""  7.424:0.07"  12.0940.42" 13.7140.21°  18.31%0.38"  16.26=40.33"  2.3740.05%
XH  0.00+0.00""  1.19+0.04%  7.52+0.10°" 22.37+0.53"" 17.36+0.26 40.52+0.89* 19.354+0.33>  5.384+0.11%
JC 0.00£0.00%  2.644-0.05”"  11.81£0.28%  19.3840.30"% 24.2140.45"" 35.3541.03P* 22.6641.39°"  6.5240. 14%
LX  0.00+0.00"  1.87+0.06  8.07+0.14%  15.48+0.33" 17.94-+0.45" 36.8+0.26"* 28.21+0.26"" 5.95+0.15"
Q7  0.000.00% 2.11+0.05¢"  9.7940.20%  14.7540.27" 18.04+0.36™ 30.16+0.42" 11.0640.30° 10.95+0. 24™
SD  0.0040.00%"  3.1840.15""  10.7340.04°  22.39740.22" 25 4740.23"" 38.4540.40™ 19.7940.34"  1.5440.08™¢
R —FEBRIRAMFHELABESERREIHERESITEN
Table 9 The comprehensive evaluation and the order of P. annua seeds
. : : : K& pRAUE : : _ B R R 25 e
4°C 8°C 12°C 16 °C 20 °C 24°C 28 °C 32°C RN
YC 0.080 3 0.268 2 0.4934 0.720 3 0.8177 0.917 3 0.934 2 0.2509 0. 560 3 4
wY 0.038 3 0.1330 0.554 4 0.643 2 0.932 3 0.9319 0.6790 0.3326 0.5306 13
NX 0.024 6 0.1610 0.516 0 0.6877 0.830 8 0.974 7 0.8820 0.3947 0.5590
KT 0.0135  0.1656  0.5074  0.7549  0.8793  0.9922  0.8234  0.3091 0.5557
QC 0.012 8 0.224 1 0.580 6 0.848 4 0.898 3 0.947 2 0.7344 0.3212 0.5709
LZ 0.007 7 0.167 6 0.554 1 0.736 3 0.827 5 0.993 2 0.7337 0.3890 0.5511
WW 0.004 2 0.144 4 0.674 7 0.810 3 0.892 5 0.9924 0.5011 0.284 2 0.5380 10
7Y 0.019 8 0.274 3 0.5814 0.748 8 0.879 5 0.9747 0.8014 0.308 6 0.5736 2
7Q 0.017 1 0.1630 0.498 2 0.679 7 0.7909 0.980 3 0.833 2 0.3214 0.5355 11
CX 0.020 2 0.270 3 0.540 2 0.740 2 0.869 7 0.9857 0.669 8 0.3155 0.5515
MJ 0.0185 0.1952 0.565 3 0.6880 0.9249 0.866 3 0.7590 0.304 6 0.540 2
XH 0.0190 0.107 8 0.460 6 0.7515 0.7699 0.966 3 0.729 4 0.356 7 0.520 1 15
JC 0.026 3 0.1850 0.6115 0.744 1 0.886 9 0.956 2 0.8507 0.416 4 0.584 6 1
LX 0.0340 0.1247 0.4100 0.6651 0.8110 0.956 0 0.864 6 0.2378 0.5129 16
QZ 0.0519 0.1310 0.4955 0.634 1 0. 800 8 0.987 4 0.6647 0.458 1 0.5279 14
SD 0.0254 0.2384 0.482 5 0.7321 0.874 6 0.966 3 0.6952 0.249 3 0.5330 12
R R LR
0.0258 0.184 6 0.5329 0.724 0 0.8554 0.9618 0.7597 0.328 1
BN E
Hey 8 7 5 4 2 1 3 6
A [ Az A B 355 8 2 52 A 35 R 3t A% R A 5 ), 5 BB 5.7 °C, KB BAEYE 4.8 °C,—4F 4 RAKRZ F K

ﬁ%wa%z%fixﬂﬁf“mﬂm“ﬁ EEF
AL, WY I YC f%iE

1=}

T 35 1

B & IR BE N 20 °C,MJ
He il B AN 28 C A EM B 22 5% , WY FIl Y C i
1900 m, H YC 7E N 38°, 18 I H4F ¥ 5

HEAL B BB AR BRI A I R S

WA, M MIFPESK A N 347,
B 12 °C, A

W3 1600 m, 2 HIX AR
TR, U243 B —AF A LEORTE LS

i T AT 7= 9, BT b 5 B A0 B B . R H
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% B R 25 S0, DA 5 o - 7 2 xR 1Y)
M 17
3.2 BEMN—S4A£BRRARAMFHLNIT N

P70 o B2 23 52 B B OB BRAIK 4 S5 AR 2
Zmd, R E O R B R YR
JEE 2ok v G IR X 2 W S R AR A W ORI T S BORD
T &R E R AR AR

KR AENS R IR T 0 R ZERE 1, R R 2R
FEIFMAEIR . Bl R R Z RS IR E R,
5 98 FAu) Bl T W R BIR T v W R RO B R
Jo Tk AT % AR T b B K 2 SR I BT
KW AR 5 ZARER B EACT kAR
R Y CAE 16 3 % b 26 B M B o & 2F %, ™ 98 S fi
TkE B AR PR T EE L. T af i
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ARG, 16 07 bR} K 2F 5 8 R B I B T o S OE TS
B B IR B R T IR W R RS R R g
B, FEOEZEREM . SO, RIS LR BONIE T
R R EE M e bn . BFSE B, B IR B Y T
L WA B R TR R R R R R BORIE
FEECSE R, P T R AE 25 CARMF TR 8] T e fEm
W AR A R 22 R R B O 2 SRR T
Se Tt G B AE 20~28°Cak B fe A mi 1, 5% LR A i B
Ff i ik R 25 °C L A B 58 2 32 °C, AT g A v il 41
TS PR AT BE AR R S 7, B B R it
Gh B S AR bR A IR ZE R IR AR K RN e R
B IR S 5T & B, 10~35 “CE i 78 BN Bl I
T, B A BBOR MR R T A IR ZE R R ARG | fE
PRI e KR R A . AR v, b % R E T

1B — A A BRI AR R R e R O RS U
Fas, SR AR L MR R R 2R, 80
WAREIR ZF 4 B 52 320 W 1 R 3, 53 A1 8 4 b R 2 S 3
R WIS s A, 3R RE R R A, ok [ AS [R) i XY Al
2y T AE AN R TR BE R 6 75 4 B I W ORI AR R )
SO I B i AR K 22 S 7E 20~24 “CAb B
L 16 03 b RE & ZE SRR ) R0E B B KM L B
KR ZEFIR 99 %6 , B 1 1 48 Bidie K Ry 40. 55, X 1569
5 Mk AR T 0 2 4 o — 4 A RL R Bl o4 3 2 A il
{1 e £ 0 AR, 5 SBORT 37 BAR AR 1 52 380 40 o iy 4
2% , DI BT 8 %

T BE X — A A RLOR B W R 05 iR B3R
[ Ul B2 b BT, 4 W kR 25 R 0T L, ELZE AR %
R S E R R T a2 B0 A e — AR
TSR T B R 0 R EE Sk PR RO 5 N o 3 RO B T LA
BRAL T B A2 3 o 7K 3 WO, 1 9 Rl O M 3 M R I
PR 0 ELAKAF 0938 R Y AL Tl i MRS 3 74l
FH S BE 32 25 e o P 5 Al A AR s T AN A TR
2 10 4 AT R R AR, B, B RS EOR R
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3.3 " EERRRMFHELAEERESSEITN
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B R FFPEEAT T 285 R, 45 I IR 2R A MM (E
IR B IME R N 24 °C>20 “C=>28 C>16 ‘C>12 C>
32°C>8°C>4°C,20 Ml 24 CFLZAWEMMEYI KT
0.800 0,24 “Cie K, 3= W] H 8 H W & I B2 Fl ol 2~
24 °C.,

4 i

ARG 50 B 5 25 SR WY, R B P 16 403 R[] b X Y
A — AR R LR MR R & L R b, BE IR T
B, R ZE R R ZF R ZFIR L AR T AT
IR SRR PN VN EE I R SR [N
FOWY MY C Feid B & IR 20 °C, MU ficd B K iR



O 5 B 2024 4F 191

BAad kO H 1
JE Ry 28 C, H At 4 B Bl B & IR E N 24 °CLiE B &
TR EETL ol 20~24 °C, 5 3 8 & TR Ry 24 °C,
B %30
(1] #R& . HN R (M. 22 M H Ol Rl 2 5 AR WA

[2]

[3]

[4]

[7]

[8]

(9]

[10]

[11]

1997:1—15.
D7 S B PNEE /N A L H R O R T A AR ) R )
A f5ELT]. o R AR, 2010, 32(6) : 39— 45.
H/NB SRR, BRAE , 25 H N B 2R R AR (Poa
pratensis) 53 A X £ FE ARG [T]. o E WP B 2020, 40
(6):242—249.
Bonvissuto G 1., Busso C A. Germination of grasses and
shrubs under various water stress and temperature condi-
tions: (With 4 Figures &. 2 Tables)[J]. Phyton, 2007, 76
(3722):119—131.
Daniel .. Mummey, Mollie E Herget, Kristina M Hufford,
et al. Germination Timing and Seedling Growth of Poa se-
cunda and the Invasive Grass, Bromus tectorum, in Re-
sponse to Temperature: Evaluating Biotypes for Seedling
Traits that Improve Establishment [J]. Ecological Re-
storstion. 2016,34(3) :200— 208.
Wei L, Zhang C,Dong Q, ez al. Effects of temperature and
water potential on seed germination of 13 Poa L. species in
the Qinghai— Tibetan Plateau [J]. Global Ecology and
Conservation. 2021,25: el442.
TRAT L BORTRG, 2L, A LI FIRE T 25 B 0 T B AR 5
Hi B SAOR R ZE R 2 IR TR B s e [T ] LS R
¥E,2021,41(3):70—77.
Fernandez Pascual E, Carta A, Mondoni Andrea, et al.
The seed germination spectrum of alpine plants: a global
meta—analysis [ J]. The New phytologist, 2020, 229 (6) :
3573—3586.
f/NAE DAL, JEF A5, A5 AR AR AR AR B B KR e AT
FEHEIELT]. R, 2006, 23(10) : 44— 49.
K8, NIPAPAN Kanjana, 28, 55 . FR 5 1 X 2 B
AR 22 B i AR A RS [T ] Rl A, 2021, 30
(12):143—151.
WNAE B TR Gt A U R F R b PR 22 A 6
7 i R AR RS R LT]. 2 FAE P, 2021,19(16)
5522—5527.

[14]

[16]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

FLA, Bk, R RACRY R ERT S [T]. L
FRAE B, 2009(4) : 138— 140.

VR, 22300, RN, AR 7 R T R O ) BT R
A7 9 U 96 R B2 2 S AR AR (7], % b 4, 2021, 29
(S1):10—18.

TEFS 55, R TS, e R 58 45 . e IR 2 i R B AE K RO R
T AR K HO IR BE e L [T]. AR R R, 2021,
40(9):2763—2772.

TS O 772 NS R A 77 L R - DO B S
Wi LA ST [T, PEAL AR AR =2 R CAH AR 1D,
2021,49(9):99—109.

Westoby M, Leishman M, Lord T, ez a/. Comparative
ecology of seed size and dispersal [and Discussion][J].
Philosophical Transactions of the Royal Society B Bio-
logical Sciences, 1996,B(1345):1309—1318.

RS R, 2200, A T R 2T A ) ]
A AR AR AR LR S PR D). REH AR, 2022,
30(5):1210—1218.

MM X T 07 W R 2% A L 8y A R T 2 40T i
Bl vk £ A F 4 [T, B S 4R, 2021, 29 (10) £ 2176 —

2183.
THEFWE L VEE /N L TRRE KR W aa X 7 A W A R
Bl 09 & d e sZ (D], RO R 5 B, 2017, 37(2) ¢
20— 28.

R 05, oA &L 2R B L A AR R IR 2 R
Rz ] v E B A= ), 2021,43(12) : 33— 39.
ZA AR T LR R GE R Eh A k) 4 S R
RORETE RS2 [T]. A B R OH AE L 2021, 43 (10) ¢
115—120.

X SCHER SR B ARG L AF L R FHRE TR AOX Hil COX
R AR X A b W R R A AR A R RS e [T, R 2R
2022,30(1) :84—92.

TAG M A, TR A LV M AR A R T R
BERK A3 RELT]. AR 2%, 2017(6) : 165— 169.
BOEEIR, EE I, F/NET L AE TR X 8 AN B AR AR b
BT K ke M B 52 m [T]. B BE 24, 2013, 30 (3) -

383—389.

gie2 D= e N =L 00 BN N - e i - R
B AR R AR SRR PRS2 e [T ] PE LA W 2 4, 2020, 40
(3):471—477.



192 GRASSLAND AND TURF (2024) Vol. 44 No. 1

Study on suitable temperature for seed germination
of Poa annua

TIAN Xiao-lan,BATI Xiao-ming", YAN Yu-bang,ZHANG Cai-zhong,ZHU Ya-nan,
ZHENG Feng,CHEN Hui

(College of Pratacultural Science , Gansu Agricultural University , Key Laboratory Pratacultural Ecosystem ,Minis-
try of Education , Pratacultural Engineering Laboratory of Gansu Province ,Sino-US Center for Grazingland
Ecosystem Sustainability, Lanzhou 730070, China)

Abstract: [ Objective] The investigation was performed to find the suitable temperature for seed germination of
Poa annua. [Method] The germplasm of wild annual Poa pratensisfrom 16 different areas in Gansu province was
used as materials in this experiment. Eight different temperature gradient treatments were set at 4,8,12, 16,20, 24,
28 and 32 °C. The effects of different temperature on seed germination of annual Poa pratensis were studied. [ Result]
The results showed that with the increase of temperature , the germination percentage, germination potential, germina-
tion index, radicle length, seedling fresh weight and vitality index of annual Poa pratensis seeds increased firstly and
then decreased, while the plumule length increased gradually. [ Conclusion] The comprehensive evaluation of mem-
bership function showed that the optimal temperature range for seed germination was 16~24 “C under the condition of
16 h illumination /8 h darkness and 55% relative humidity, and the optimum germination temperature was 24 °C.

Key words: Poa annua;seed ;temperature ; germination characteristics
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