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Analysis on Seed Characteristics from Various Populations

of Commelina communis L.

MA Xinle'* LI Zhe'> ,HAN Huayue'>, CAO Pengrui' , WEI Cunyu', YANG Juan'~
(1. Key Laboratory of Crop Stress Biology in Hebei Province/
Hebei Normal University of Science & Technology, Qinhuangdao 066004 , China;
2. College of Agronomy and Biotechnology, Hebei Normal University of Science & Technology , Qinhuangdao 066004 , China)

Abstract; To identify the optimal environmental conditions for regulating the seed characteristics of Commelina
communis L. , seeds from 46 populations of C. communis spanning Heilongjiang, Jilin, Liaoning, Hebei, Jiangsu,
Zhejiang , Hubei, and Guizhou were utilized as experimental materials in 2016. We measured morphological indicators of
C. communis seeds, including length, width, thickness, and 100 — seed weight. To analyze these data, we used

correlation analysis, cluster analysis, and principal component analysis. Through these analyses, we determined the
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morphological characteristics of the seeds and their correlations with environmental factors. Based on the adaptability of
C. communis to different regions and climatic environments, these 46 populations were divided into two groups.
Afterwards, we expounded the correlation between these classified groups and environmental factors, and then
summarized the adaptive patterns of C. communis to the environment. The results showed that the coefficients of
variation for seed characteristics differed among C. communis populations, with the 100 — seed weight exhibiting the
greatest variation,up to 17. 8% . There were highly significant positive correlations between seed length and seed width,
seed length and 100 — seed weight, seed width and seed thickness, seed width and 100 — seed weight, as well as seed
thickness and 100 — seed weight. Significant or highly significant positive correlations were also between longitude,
latitude , and pesticide use history with seed morphological characteristics. Conversely, there were significant or highly
significant negative correlations between annual average rainfall and annual average temperature with seed morphological
characteristics. These findings indicated that strong correlation existed between the morphological characteristics of C.
communis seeds and environmental factors. These 46 populations could be divided into two groups. The first group
included 8 populations, primarily from southern China,with smaller,nearly round seeds. The second group included 38
populations , mainly from northern China,with relatively larger,nearly elliptical seeds. We could infer that geographical
difference existed in the shape of C. communis seeds in China, with smaller seeds found in the south and larger seeds in

the north. The study provides a theoretical foundation for the prevention and control of C. communis through the

regulation of seed bank size.

Key words : Commelina communis L. ;seed;morphological characteristic ; diversity ; environmental factor
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Table 1 Information on collection sites of 46 C. communis L. populations
iR R s O A it
HLJ -1 BJpyras B i oL Bl Je i 46 4 125°12'33.65"E,49°10'36. 95"N 755.2 4.0 2 35 4F
HL) -2 FEpvrAg BT i AR EE AR H AR e ilge S 126°10°31. 507E,48°30'34. 22N 755.2 4.0 2535 4F
HLI -3 FORVEA R T L&Al B AR vt 156 3 b 126°45'38. 23"E ,47°46'4. 28"N 755.2 4.0 2535 4F
HLJ -4 BJpiTsy Bmaidb e stk s 126°43'59.73"E ,48°34'6. 35"N 755.2 4.0 7y 35 4
HLJ -5 BIRTLA ARl B B ] 43 B 1 46 127°27'40.90"E,50°15'15. 28"N 755.2 4.0 2y 35 4
JL-1 AR DUE T BE R B TR BV SR A 125°12'30"E,43°19'57"N 669.2 6.8 2y 35 4
JL-2 AR DUP B R A G B0 S ELDN 125°18'10"E,43°12'25"N 669. 2 6.8 2535 4
JL =3 AR WU B3 T % B TR B LR R 125°3'38"E ,43°2'14"N 669.2 6.8 24 35 4F
JL—4 AR DUP T Bl W I A R S B TR SN 124°5'91"E ,43°24'43"N 669.2 6.8 2535 4
JL -5 AR DU E v R A T B 125°18'52"E,43°20'25"N 669.2 6.8 2535 4
JL-6  FHARE BT AR BFEE I B 5L 125°8'1"E,42°6'19"N 669.2 6.8 7 35 4F
JL-7 FHHRBEULBEGARFEE 125°46'56"E ,42°7"1"N 669.2 6.8 7 35 4F
JL-8 FHHRBEULBENARIE 124°9'7"E,42°9'25"N 669.2 6.8 2 35 4F
JL-9  FHARE @A A 125°7'9"E,42°33'18"N 669.2 6.8 24 35 4F
JL-10 g mibrimeg & 126°43'59"E,42°47'7"N 669.2 6.8 2 35 4F
JL—11 78 T bR 4% A T 126°1'51"E,42°8'19"N 669. 2 6.8 7y 35 4
JL 12 R4 PUSF- 1T 2 J2 0 T bR 124°42'13"E ,43°38'43"N 669. 2 6.8 2y 35 4F
JL-13 WA RO AR B il g 123°49'31"E,43°31'45"N 669. 2 6.8 2y 35 4F
LN -1 I 7RI TR M X 4 5 b 123°48'E,42°14'N 700.0 6.3 2y 35 4F
LN =2 31545 8k 1 AR M X i\ LA 123°48'53"E,42°15'24"N 700.0 6.3 2535 4F
LN -3 30T A P4 RUR T2 XA Tk 124°6'45"E ,40°28'19"N 700.0 6.3 7y 35 4
LN -4 107 PHRTTRUR T R 885231 1 & =B k) 124°15'24"E ,40°35'33"N 700.0 6.3 2y 35 4F
LN -5 iL A PR RN 52 L0 RS A 123°53'5"E,40°23'30"N 700.0 6.3 2535 4F
LN -6 1748 f M i gl 2 B 1 4 121°10'16"E ,41°9'3"N 700.0 6.3 2y 35 4F
LN -7 10745 BUBiT BB 5 R H A B BB PSR 121°43'57"E,42°7'50"N 700.0 6.3 2y 35 4
LN -8 1074 B s i S R 5 L =2 A 122°55'15E,42°32'2"N 700.0 6.3 2y 35 4
LN -9 iL T4 8N B BB DAL R 122°11'38"E,41°7'10"N 700.0 6.3 2535 4
HB -1 b4 MR Al A 27 B a6 114°31'27"E,36°33'25"N 648.1 13.2 24 30 4
HB -2 ‘iﬂjt%‘%‘mﬁkﬂﬂéﬁ&%iﬁsﬁi& 118°2'15"E,39°34'37"N 648.1 13.2 24 30 4
HB -3 4t RE v 118°18'27"E,40°8'24"N 648. 1 13.2 24 30 4
HB -4 7ﬂJhﬁEMﬁﬂxﬁ%@%iﬁk%ﬁ%ﬁ 118°40'43"F,39°54"3"N 648. 1 13.2 A AFH
HB -5 JATdb A8 3 L T 74 B 2 3 A 118°20'5"E,40°6'21"N 648. 1 13.2 A AFH
HB-6 JAdtAZ 25T BELMIL S H LA 119°11'36"E,39°44'50"N 648. 1 13.2 2530 4F
HB -7 Jldb48 %8 2= BT s Aia SRRk 2 LR WA 119°21'3"E,40°7'39"N 648. 1 13.2 230 4F
HB -8 b A8 AR f i o7 St ol Ry ik 36 b 118°40'4"E ,40°59'32"N 648. 1 13.2 25 30 4F
HB -9 bt Jr 2= e ik g 4 114°55"7"E,40°40'3"N 648. 1 13.2 2 30 4E
HHB -1 #du48 -+ HE 77 1L Bl e g 52 1 110°15'31"E,32°14'14"N 1200.7 16.7 2520 4E
HHB -2 #1464 s T VT X 4085 18 18 28 5 A 114°15'30"E,30°24'37"N 1200.7 16.7 2520 4
HHB -3 #idb8 Rt E X &k 4k 114°7'4"E,30°17'45"N 1.200.7 16.7 2520 4
JS-10 THEREETNE XATEMER 118°43'12"E,32°31'35"N 1294.1 17.1 AKiCE
ZJ-1 WA BT E B IX 119°57'19"E,30°3'5"N 1 266.0 18.6 ERMEH




JemAR 2024 4EH 42 55 3 1) — 5 —
x®1(4)
Table 1 ( Continued )
Al RIS sy R i

GZ -1 SN LT S B 2 106°14'3"E,26°21'31"N 987.4 16.9 FREMH

GZ -2 ST HL E G4 105°45'8"F,26°13'25"N 987. 4 16.9 FEAH

GZ -6  BtMANEAKN & E KL 104°39'50"F ,25°32'36"N 987. 4 16.9 TR

GZ-9 SMNBZIMTFEME |75 106°13'23"E,26°28'31"N 987.4 16.9 FEAMH
GZ -10 SN PR TS v e i IR N BRIV S A AR LS BHAS 107°287437E,26°31°21'N 987. 4 16.9 TR

T« W 250 45 S 35 25 e, R ) - e g P b 2
F2 46 NOFREF B TRSEHE
Table 2 Seed morphological characteristics of 46 C. communis L. populations
i b 7 v 7R HhE
(mm) (mm) (mm) (g)

HLJ -1 2.58 £0. 38qrsLMNOP 2.37 0. 16jkimnGHIJK 1.65 +0. 12abcdBCDE 0.66 =0. 01 mnolJKL
HLJ -2 2.38 £0.331sP 2.57 0. 14bedefghGHIJK 1.66 +0.09abcABC 0.78 +0. 08jklmnFGHIJK
HLJ -3 2.97 +0. 56ijklmnopFGHIJKL 2.08 £0.38qM 1.48 +0. 21 hijkIFGHIJK 0.66 +0. 03mnolJKL
HLJ -4 2.60 £0. 24qrsLMNOP 2.55 +0. 12bedefghiBCDEFG 1.64 0. 08abcdBCDEF 0. 80 =0. 08 hijkmEFGHIJK
HLJ -5 2.96 +0. 30ijklmnopFGHIJKL 2.40 £0. 13hijklmnFGHIJ 1.48 +0. 14hijkIFGHIJK 0.77 £0. 01jklmnGHIJK

JL-1 3.21 £0. 43defghijkIDEFGHI] 2.53 £0. 15bedefghijkBCDEFGH 1.50 0. 12efghijklCDEFGHIJK 0. 81 0. 05ghikIDEFGHIJK
JL-2 2.89 £0. 40lmnopqGHIJKLM 2.38 =0. 30ijklmnGHIJ 1.62 0. 13bedefgABCDEFG 0. 83 0. 01 efghijkICDEFGHIJK
JL-3 3.66 +0.62hcB 2.49 %0. 38efghikBCDEFGHI 1.48 =0. 23hijkIFGHIJK 0. 84 0. 03efghijkICDEFGHIJ
JL-4 2.87 0. 31 mnopqHIJKLMN 2.47 £0. 15fghijkIBCDEFGHI 1.63 0. 09abcdefABCDEFG 0.91 0. 08hedefghijABCDEFG
JL-5 3.26 +0. 44defghijkCDEFGHI 2.67 +0.35abed ABCD 1.66 +0. 16abcABC 0.93 +0. 01bedefhiABCDEFG
JL-6 2.83 +0. 550pqJKLMNO 2.63 £0. 41bedefgABCDE 1.59 £0. 22bcdefghiABCDEFGHI 0.72 0. 01ImnHIJKL

JL-7 3.23 £0. 47defghijkDEFGHI] 2.67 +0. 16abed ABCD 1.61 £0. 12bedefgABCDEFG 0.98 +0. 04abcdABCDE

JL-8 3.130 £0. 53fghijklmnopDEFGHIJ  2.26 +0. 36n0p)KLM 1.48 +0.25ghikIEFGHIJK 0. 85 0. 05defghijkICDEFGHI
JL-9 3.28 £0. 46defghijCDEFGHI 2.69 +0.30abABC 1.68 +0. 14abAB 1.05 0. 01abAB
JL-10 3.38 +0. 55cdefghBCDEF 2.42 +0. 41hijklmnEFGHIJ 1.63 +0. 14abcdefABCDEFG 0. 94 £0. 02bedefghiABCDEFG
JL-11 4.08 £0. 86aA 2.47 +0. 26efghijkIBCDEFGHIJ 1.55 0. 30bedefghijkBCDEFGHI 0. 88 +0. 02cdefghikBCDEFGH
JL-12 2.85 +0. 54nopqIJKLMN 2.53 £0. 24bedefghijkBCDEFGH 1.50 0. 15efghijklCDEFGHIJK 0.81 +0. 09ghijkIDEFGHIJK
JL-13 3.73 £0.63bAB 2.70 £0.26abAB 1.56 £0. 21 bedefghijBCDEFGHI 0.94 +0. 02bedefghABCDEFG
LN -1 2.99 0. 03hijklmnopFGHIJKL 2.65 +0. 16bedeABCDE 1.63 £0. 10abedefABCDEFG 0.94 £0. 10bedefgABCDEFG
LN -2 3.22 +0. 57defghijkIDEFGHIJ 2.57 0. 29bcdefghBCDEFG 1.50 £0. 21 efghijkICDEFGHIJK 0.82 +0. 07{ghijkCDEFGHIJK
LN -3 3.20 0. 53efghijkDEFGHIJ 2.68 0. 16abcABCD 1.66 0. 23abcABCD 0.97 0. 02abcdeABCDE

IN -4 2.97 £0. 55ijklmnopFGHIJKL 2.82 £0. 16aA 1.75 0. 11aA 0.97 0. 02abcdeABCDE.

LN -5 3.53 +0.37bcdBC 2.61 +0. 38bedefgABCDEF 1.53 +0. 17cdefghijkBCDEFGHIJ 0.80 +0. 02ijkmEFGHIJK
IN-6 2.94 +0. 37klmnopGHIJKL 2.53 £0. 22bedefghijkBCDEFGH 1.48 +0. 16ghikIDEFGHIJK 0.77 +0. 02jklmnFGHIJK

IN -7 3.31 £0. 44defghCDEFG 2.48 +0. 37efghijkBCDEFGHI 1.57 £0. 19bcdefghijBCDEFGHI 0. 89 0. 05 cdefghijkBCDEFGH
IN-8 3.52 £0. 45hcdeBC 2.64 =0. 18bedefABCDE 1.52 +0. 16defghijkBCDEFGHIJ 1.00 =0. 10abcABC

IN-9 3.27 £0. 35defghijCDEFGHI 2.53 £0. 30bedefghijkBCDEFGH 1.63 0. 17abcdeABCDEF 0.99 0. 03abcABCD
HB -1 2.93 +0. 32klmnopGHIJKL 2.31 £0. 30ImnoHIJKL 1.57 £0. 17bcdefghijBCDEFGHI 0. 80 0. 04ijkmEFGHIJK
HB -2 3.17 £0. 45fghijkmnDEFGHIJ 2.57 0. 21bedefghBCDEFG 1.61 0. 20bedefgABCDEFG 0. 84 0. 02efghijkICDEFGHIJK
HB -3 2.97 £0. 40ijklmnopFGHIJKL 2.56 =0. 13bedefghBCDEFG 1.60 0. 14bedefghABCDEFGH 0.93 0. 10bedefghiABCDEFG
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Table 2 ( Continued )
. K 7w i IR kL
(mm) (mm) (mm) (g)
HB-4  3.19 +0.41fghikmDEFGHIJ 2.54 £0. 18bhcdefghijBCDEFG 1.44 0. 17jklmnHIJKL 0.82 =0. 02fghijkICDEFGHIJK
HB -5 3.19 £0. 48{ghijkimDEFGHIJ 2.57 £0. 15bedefghBCDEFG 1.59 +£0. 12bedefghiABCDEFGHI 0. 89 +0. 01 cdefghijkBCDEFGH
HB -6 3.26 0. 43defghijkCDEFGHI 2.70 +0. 16abAB 1.68 0. 11abAB 1.09 £0. 12aA
HB -7 3.29 £0. 31defghiCDEFGH 2.16 £0. 130pgKLM 1.34 +0. 14noKL 0.56 £0.01opLMN
HB -8 3.75 £0.35bAB 2.56 £0. 16bedefghBCDEFG 1.42 £0. 23klmnolJKL 0.76 £0. 01klmnGHIJK
HB -9 3.45 £0.49cdefBCDE 2.51 £0. 21 cdefghijkBCDEFGH 1.46 £0.27ijklmGHIJKL 0.83 0. 01efghijkICDEFGHIJK
HHB -1  3.05 0. 15hijklmnopEFGHIJK 2.38 £0. 06ijklmnFGHIJ 1.54 £0. 19cdefghijkBCDEFGHIJ ~ 0.71 0. 02lmnHIJKL
HHB-2  2.96 +0. 36jklmnopFGHIJKL 2.28 +0. 18 mnoplJKLM 1.55 £0. 21bedefghijkBCDEFGHI 0. 65 +0. 04noJKLM
HHB -3  2.81 +0. 340pqJKLMNO 2.50 £0. 20defghijkBCDEFGHI 1.61 £0. 18bcdefshABCDEFGH 0.76 £0. 02jklmnGHIJK
JS-10 3.21 £0. 44 defghi)kIDEFGHIJ 2.54 £0.23bedefghijBCDEFG 1.59 £0.23bedefghiABCDEFGHI 0. 96 +0. 12abedefABCDEF
7] -1 2.66 +0.43pqrKLMNOP 2.36 £0. 16klmnGHIJK 1.58 £0. 13bedefghiABCDEFGHI 0. 66 +0. 03mnolJKL
GZ -1 2.50 +0. 12rsMNOP 2.15 +0.200pqLM 1.34 +0. 15mnoKL 0.49 +0.07pMN
GZ -2 2.33 +£0.27sP 2.08 £0.25qM 1.32 +0.080L 0.45 +0.06pN
GZ -6 2.45 +0.20rs0P 2.14 £0. 09pqLM 1.38 £0. 03lmnoJKL 0.56 +0.020pLMN
GZ -9 2.48 +0.53rsNOP 2.36 +0. 16klmnGHIJK 1.60 +0. 18bcdefghABCDEFGH 0.67 +0.27mnolJKL
GZ-10  3.10 £0. 44 ghijklmnopEFGHIJ 2.45 £0. 19ghijklmDEFGHI]J 1.50 0. 10fghijkICDEFGHIJK 0.65 +0. 04noKLM
T FFNEER S AR /NG RS T80 53R 7E 0.05 0. 01 KF B2 R B35,
F3 46 NESIREMMBMFRSHETRIW
Table 3 Analysis on variation coefficients of seed morphological characteristics of 46 C. communis L. populations
SR Bkl M e o i ERER
A (mm) 4.08 2.33 1.75 3.08 0.38 12.26
5 (mm ) 2.82 2.08 0.75 2.48 0.18 7.07
1) (mm) 1.75 1.32 0.44 1.55 0.10 6.28
KoEtt 1.65 0.93 0.73 1.24 0.14 1.13
)5 L 1.80 1.41 0.40 1.60 0.09 5.66
HRLHE (g) 1.09 0.45 0. 64 0.81 0.18 17.84
SFHIE Z TR A7 75 A ) B2 BE B A GV (R 4) . ARG AR JEE G B B b 1A AR R B b 0%

R FRE SRR A RE, BT E S
TR ERLE R RS A R E R Y AR
WEEAR DG DA K 98 b, 98 )2 L R AEFh 7 IE
A, KA B S 5 Fh 4 B 58 B 2 6] A7 7 )
WEEIE A OC, 5 R B 2 A7 A B A O
b B DR B o b, 2 B SR PSR R ATA
LR 2 [ AR AE R 25 B AR O, 5 KA
FIEARDG ; 4 B 5 R v BE AR A AR T
E*ﬁé@,%ﬁ%ﬁfﬁﬁﬁﬁﬁﬁ%ﬁm%,%%
Pl B | T B R JEE i 8 45 R DA 381 5 38 ¥ A

REgEa S, T2y D s B B, FH 25 g o 5 7
TR AR E AR AR B E RO, R TR
Vi BEAFAE 35 IR A OC, Ul W R 2k B — {55 £
(CLYE T s I Rl N DI B e 17/ 81 B N W 72

FRE AT, T B R o R SRR 5 R A AR Y
e K AR 249l 2 S G, R AR R K 5

TRE GERE | [ORLE 2 (A AR 2 ARG, AR
SRS R 58 R A AR A TR O, S R
R AR, BLMAR R R EOR AR R
g bR | SRR EE BN b
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Table 4 Correlation analysis between seed morphological characteristics of C. communis L. populations and environmental factors

HHOC R EL
o
b pro REOMT aRE kwm WER 4 B wiw A
T 1.00
bG8 BE 0.43*"  1.00
bR 0.02 0.65**  1.00
[ER Ay 0.55** 0.80** 0.68** 1.00
KL 0.82%" -0.16 -0.37" 0.10 1.00
FEIE L 0.52**  0.53** -0.30" 0.24 0.21 1.00
G 0.37" 0.49%*  0.48" 0.59**  0.13 0.09 1.00
21} 3 0.32" 0.40**  0.34" 0.49**  0.12 0.13 0.91** 1.00
JEESYIES 0.34" 0.35" 0.38**  0.46"* 0.17 0.01 0.72**  0.75**  1.00
EXEKE -0.417" -0.41"% -0.15 -0.48" -0.21 -0.36"  -0.59"" -0.72*" -0.62**  1.00
EHSE -0.25 -0.33*  -0.31* -0.43"" -0.08 -0.06 -0.87"* -0.90"* -0.73**  0.66"*  1.00

o s M RIFRTE0.05.0.01 KF E2EFRE,

2.3 WBEIFATIHESFLERESN

MREHG B B Fh 9% A 48 bR A B R 9
B RR R ORCE, SR AR AU 3 50k
( unweighted pair — group method with arithmetic
averaging, UPGMA ) X} 46 /™M bfy %2 ff i 7F 47 3R 2%
8T, 1 B FE RS A 0. 82 B, 46
M B AR BE TR ok 2 AR E, B — RS
GZ-1.GZ-2.GZ-6.GZ -9 HL] -1 HLJ -2,
HL) -4 F1 Z) - 1, 3L 8 ANFlRE, AP 2l 2. 33 ~
2.66 mm, 55 K 2. 08 ~2.57 mm, F T JERE
H1.32~1.66 mm, FRIE N 0.45 ~0.80 g, %%
BERG B AL 2 2ok [ 3R pg 5 L X, LK BE Lo
0.93~1.16, 562N 1.44 ~1.60,1E5 FiLH
&5 KB435 GZ - 10 HB -1 HB -2 HB -
3.HB-4 HB -5 HB -6 HB - 7 HHB - 1,
HHB -2 HHB -3 HLJ -3 HLJ-5.JL-1JL -
10 JL-12 JL-2 JL-4 JL-5JL-6_JL -7,
JL-8 JL-9 JS-10 LN-1 LN -2 LN -3 LN -
4 IN-6 ILN-7.ILN-9 HB-8 HB-9 JL-11,
JL-13 JL -3 LN -5 fI LN -8, 3L 38 4~ Fitf, Fib 1
KEH 2,81 ~4.08 mm, FiFFEE 4 2.08 ~2. 82 mm,
PR N 1.34 ~1.75 mm, K. HE N 0. 56 ~
1.09 g, ZZETENG B B F2 20k 1 R L5 X, A
ek 1.05 ~1.65, 582 R 1.41 ~ 1. 80, 55—

HHEAH LG IR A IR MR EDE | iR
2.4 VBIEFAT T SAFAE T RS 5T

X 46 A0 B B AR SE AT T 3 B 4 A (B
2), 88 T 2 A FERSHEF, ERS 1T ETT
HRHH 66. 0% , i F& B PP~ J5 B2 Il E R E A 32
B4 1 IE [ s ds K, BRI gy 1 v AR R R 7 i
FE PP JE B AN RLE ; AT 2 1Y 25 TR EE
24.6% , Horb A4 BE X 3 48 2 1Y IE [ 52 I B
K, ER S 2 AMEFFRE, 2 DMFERTH
ZIF TR IR 90. 6% , H A i S WA R $8 bR 1) K
WA E . AT TR 46 AR B R R
R 2 AR RS GZ -1 .GZ -2 . GZ -6,
GZ-9 HLI -1 HLJ-2 HLJ -4 f1ZJ-1,38 4
FPRE, 55 — B4 4% GZ - 10 HB -1 HB -2,
HB -3 HB-4 HB-5 HB-6 HB-7 HHB -1,
HHB -2 HHB - 3 HL] - 3 HL] -5 JL - 1,
JL-10 JL-12 JL -2 JL -4 JL-5_JL -6,
JL-7 JL-8 JL-9.JS-10, LN -1 LN -2,
IN-3 IN-4 IN-6,IN-7 LN-9 HB-38,
HB-9 JL-11 JL-13 . JL-3 LN -5 Al LN -8,
38 ANFREE, A&l 2 TR, 5 — RBF R FE AR B8y
IR =B, 3 WA — A A G A R T i
INVES IR BEREAS S TE 4 N BRI E A L H
R Z AR — PURRE, UORASE 2SR 1Y B
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HEIE SRR, AT I XS 8 AN i 46 AN i

MORE B BR T PEAR AT 20 B, A B B0 R M T 1 K
JE TERE BB KR TELE  SEIRE LA AR 6 AR
PIAFAEAN ) R B2 0728 e, A8 S 2R 000 R B Sy ol 1
KIE /NN R FE L, 70 H7 A 3 853 70 Hr
K 46 AR ORI 22 2 S RRE S — e
5 8 ANFIRE, PR S st 2 SR T M X 5 2k
FEALHE 38 ARl 2ok AW ALE M R
VLA AL T4 S0 I # X PR ST Z (R A7 7E ]
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sl 2s 5, S 2RBEM R TR SR R
Fo TR T B R AR B g O AL TR Y
mdb2E 5, Moles % 47 38 1 %5 iy 1 Bl F 45 f /N 1Y
FAFNRURD T A B TG B R T AR
ST 142 4% . Thompson 45 AT 5E KRB, BRIE
BRI BR O ) B0 AR A 1 0T DU e A 1 1 38 b
FIEN ) ARG MR T 2SR — 2R
WS iy e b - B /DN B R BRI, F R L, R 5
X1 B b BE T RE O S 08 K 75 A 0 - D
JE ., Xt FRE O M X, B Ok S B K AT
HER 43 6B N SR E R S B S B 1 iR R A
KT 3, AT G 1 I B

EAF TR RS, EFP F 5N A — SR b, B
K T IX R RE 2 AN R AR AE 3 AN BT
F10 S B R 3 7R P T R RS 28R BRCOR A
Je75 H X R REZ Ah 8 3 AN e 1 A
RPN FlEEAD 1 AT 95 2 R bl B 26 TRk
B, ZME M TTREIL R AT . — ZRFEAH D,
FEOREREG R WA, AP bt
5, % B b 75 S B EORE B HLR il A o5 R
FE RS T A A0y, i 2T 78 b 0 3 A A R 4R
T REACR i, RO S BOR MR

B, AR SE K B, R B 2R AR T 1 ) 0
TREAR AR AR B L3R 1 1 52 B0 B R R A
RO AR v G B R A SR A b 5 3 b PR
Bi S5 A AN TR] | B 45 ek 2% AT e R S SR PR AR
AR S AL (EL P 5 22 ) 2 5 A T 0 SR A R 3R S 3R 35
PRI 2206 7ol 7 PR 8 52 Wi g R /NATS 5 0 — 2B IR 5T
ORI R R B R, B 40 g U7 T B R
R O, T RS B A BRI SE . R
FAH I O o ol P B A R BT 2 1 7 A A e R A
X R ) 7 AR A 24 A R O 2SR A B R
(KN VR ZEEREE BT IRIR AN 8 1% ) & A )
AR YIA O £ 4 B 2 W ( Lolium perenne
ssp. multiflorum ) X W Bp 5 P 1 470 24 7, KT WA bl
Pt 7R B 52 11 R R B 1Y 22 HU PR A8 5 T R
PO A R XUME 4 #% ( Bromus diandrus
Roth. ) |, ¥ e ( Avena fatua L.) Mok #F B
( Hordeum secalinum )3 T 2% ¥ X B 7050 09 1 25 P
5T RN FIOR BIR R 85 D AH OC , A L oA 18 1 B
TR B, A5 AR DL E R 5500 00 Py sk iy S
R ER TR, IR AR TR AR AT
BRI ARSI T A AL A SR AL 7 H XY
F5 2 24 7 s ok AE 30 AR DL B I AR 35 2



AR 2024 AEHE 42 B 3

T3 S 290 20 4F 55 2 Al AF BR AT /9
RINFI T BRI AL TT 2E1E 5 5N 4 55 &5 HL g
Dy se A A R o8 P 4 BIR A5 1) b 2R 26
BTN R T SRR, AT T SR I N B
X35 AT 2 M K S B B O3 A b 5 o R e b
0N SR A N AT N A L S e
KR PUPE K P T B85 H AP 1 R/ANA — & /Y 52
F o SR, AN [F) b B b A1 03 B 0 o iR e 5 1) 0 24
PR 5 M TR S G fr ik — 2 W, BL b,
Fh1 T 5 ) HURE IRF A S T 4% 2R 4R 3 AR BR 5 57 1R 2K
i, P, AT 5 R i/ BORE Bt o 6 25 SR 1 5
M, >R BB AL B HC By e Ao A 00 4 ) T 3,
T2 B TR AT T A R B A AL AT SR B
TE 5 SRR A5 I 2 ook BORE D5 vk, DA 500 4
TET 1t S R Sy e o~ PR B S PR i 0L

S E K

(1127 4. 3 40 3 [ A T 24 T By 42 v A 2% 1 T 80 5 3 B ) 5%
[J]. HRY",2018,44(5) ;77 - 84.

(218 5, T, 27550, 5. AN IR st BEARRBERS B 55 Commelina
communis L. X} 35 JHE AT 22 PE[ ], ) R9,2019,45 (1)
174 - 180.

[3]Ulloa S M, Owen M D K. Response of Asiatic dayflower
( Commelina communis) to glyphosate and alternatives in soybean
[J]. Weed Science,2009,57(1) :74 - 80.

[4]Yang J,Yu H Y, Cui H L, et al. High antioxidant ability confer
resistance to atrazine in Commelina communis L. [ J]. Plants,
2021,10(12) :2685.

[5]Yang J,Yu HY,Cui H L,et al. PshA gene over — expression and
enhanced metabolism conferring resistance to atrazine in Commelina
communis [ J ]. Pesticide Biochemistry and Physiology, 2022,
188:105260.

(6] FFKE, KW, FAENL, 5. WG B BN AR S R 9 B0 24 14K 7
FeApupbrbu 2tk ()], R25,2022,61(12) ;931 -936.

(71220, BRI TR fEF SBR[ T]. Bepifll P2,
2012,58(4) :266 -267,273.

(8] 20, ChR, Mg . AN [R) I i T i e o K 0t 2 A1 TR 4 T
PE(T]. MBI, 2009,36(5) 1450 -454.

(9] FRAEL, R, B, 45, SEPR-H T K PG i e O A A B G
PCAEBTBREARGIR]. PR RT],2014,34(12) :35 - 38.
(10 ] BRMESE, BNV, THIE30E, A5, — ol DRI 51 00 35 2 e X 1S i 55
B ROR Mk []. AF 241, 2022,40(4) .77 - 82.

[(N]ERF, A N EEDT, 2. o I R b 255 72
REMEAR B L BERR BE AR S [ T]. B AR AR 5741, 2022,33 (12) ¢
3294 -3302.

(12 XVIERE, 4 W8, X0 45 v U i VA B 4K K ROR 3
MR DIRETER S R AR R [T]. HH R (A AR
M2) ,2020,59(4) :381 -389.

(13 Fmesl, RO576 MFH % ARDRIRMEE 7R Fh RS
FHIE 5 PR 55 7 A AR SC k[ D], S0 K 4% 48 B2 25,2022, 18
(11) ;49 - 53.

[14]Moles A T, Falster D S, Leishman M R, et al. Small - seeded
species produce more seeds per square metre of canopy per year,
but not per individual per lifetime[ J]. Journal of Ecology,2004 ,
92(3) :384 396

[15] Thompson K, Green A, Jewels A M. Seeds in soil and worm casts
from a neutral grassland [ J]. Functional Ecology, 1994, 8
(1):29.

[16 ]2 HER. VP3E A ARREAFN F R/ANVE R IR B WK [ D]
dent: th ER R 2022,

[17] Darmency H, Colbach N, le Corre V. Relationship between weed
dormancy and herbicide rotations: implications in resistance
evolution[ J]. Pest Management Science,2017,73 (10) :1994 -
1999.

[ 18 ] Maity A, Singh V, Martins M B, et al. Species identification and
morphological trait diversity assessment in ryegrass ( Lolium spp. )
populations from the Texas Blackland Prairies[ J]. Weed Science,
2021,69(3) :379 -392.

[19]Nandula V K, Poston D H, Reddy K N. Seed germination
differences between glyphosate — resistant and — susceptible Italian
ryegrass populations[ 1. Seed Technology 2009 ,31(2) ;123 —
133.

[20] Owen M J, Goggin D E, Powles S B. Intensive cropping systems
select for greater seed dormancy and increased herbicide resistance
levels in Lolium rigidum ( annual ryegrass) [ 1]. Pest Management
Science,2015,71(7) :966 —971.

[21] Owen M J, Martinez N J, Powles S B. Herbicide resistance in
Bromus and Hordeum spp. in the Western Australian grain belt
[J]. Crop and Pasture Science,2015,66(5) :466.

[22]Maity A, Singh V, Jessup R, et al. Seed traits correlate with
herbicide resistance in ltalian ryegrass ( Lolium perenne ssp.
multiflorum) [ J]. Pest Management Science, 2021, 77 (6) :
2756 - 2765.

[23 ]Maity A, Lujan R R,Khalil Y, et al. Concurrent evolution of seed
dormancy and herbicide resistance in field populations of dominant
weed species in Western Australian cropping systems[ J]. Weed

Science,2022,70(3) ;309 -318.



&

/sf.' %Rkt
SF IH(—L( HEMICAL
AR ,,
IHENRKEEYEERATGZEEFR ERRAN LA =4 '
| AE0F N ERRA SRR BEER, MR |
iuﬁ*@mmﬂﬁﬁu,ﬁ ?ﬁﬁmiﬁ

.étﬁﬂjl Jﬁﬁfﬁ?F’

| we aim to be
3\‘ a leader in

| our industry ?aﬂi&!ﬁﬁ'ﬂaj—-ﬂ“ﬂEfFQK PIEB S | HE SR

M R ST EE %ﬁ"ﬁ'ﬂmﬁﬂﬂﬂ' | A R S 4 | ﬂﬂﬂ?-&ﬁﬂ!

. T T Y
U S it i Joi nt

M & EE A Bk BE T BY re es R B 55

g B E

R
[l 14 5 B 1 9
&5 : 210000
. 025 58302246, 58392885
E11: 025-558393250
k4 : k-biochem@1G3. com

™




	Image -4
	Image-6
	不同种群鸭跖草种子性状分析_杨娟
	Image-5

