W AR (ThEES0) 2024, 33(1); 24-31
JOURNAL OF BIOSAFETY http; // www.jbscn.net

DOI: 10.3969/j.issn.2095-1787.2024.01.005

i A I L R A B Bl 5 A R AIE

TR, TR, AW, 2T, HE, FhxE
"fe R FMREFIT, 4 T4k 132013; *FARAARLHFH AL, T+ KA 130000;
CEREARLAFERE, BRIT KL 155900

B [ H A9 W50 AR AN 7 IR R 9% SR 75 B F A, S IR B iR 3 B B g it 2 %, [y
W LR A AR MBS AL P S TR M T IR AR T DO 2 SR AT
T ERTT R BT RIS e B 12 /M XS R R S B (B SR A T 10 LS SR IS I 47 R g
ST PEAR 5 T~ D T M | IR ST 25 B B s M AT SR AT, [ 5 ) IR iy 4
AT SR B TR S IR0 3980 55 e S A 4898 7K F 88 7 84 I 26 T 85 10020 5 SR T *ﬁfjs*z‘*;)“
FAETBAEZ P TS SAR MK R G BTN, AR A5 AV IR SR AT 4 L IR 03 S50 3 -
KT M), Forb, TSR G SOiRR PRI S IR T2k [ T T Sl Al 28 SE0ATT A B T A e £
TSP 5 R B0 AR /NI e ikt i SR B0k 7 AT B L S5 AT TR0 B T K A T A DT T 20
SRR SO TOIR KFIE Kk R ER B L TR T, [ 4598 ) TR IR SR A T s e 2 5 IR
B B K A R TR S R R

LA WK R S IR AR

Characteristics of achene morphology and microstructure
of Ambrosia artemisiifolia in Jilin Province
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Abstract; [ Aim] To investigate the achene morphology and microstructural characteristics of Ambrosia artemisiifolia in various regions
of Jilin Province, with the aim of providing an identification basis for its prevention and control. [ Method] In this study, achenes from
different populations of A. artemisiifolia were collected from 12 regions of Mopan Mountain and Longtan Mountain in Jilin City, Huadi-
an City, Jiaohe City, Changchun City, Siping City, Gongzhuling City, Tonghua City, Baishan City, Baicheng City, Songyuan City,
and Qian’an County for scanning electron microscopic observation, description, and photography. The correlation between the achene
phenotype and geo-climatic factors was analyzed, and the phenotypic characteristics of achenes were examined using cluster analysis.
[ Result] A. artemisiifolia achene epidermis sculpture was striped- , reticular- and cave-shaped. The beak length of achenes increased
with annually increasing precipitation and decreased with increasing latitude, while the achene shape coefficient increased with increas-
ing longitude and annual precipitation. A. artemisiifolia was divided into three groups based on the results of cluster analysis of morpho-
logical and microstructural characteristics. The first group, which included specimens collected from Jiaohe City, Tonghua City, Gong-
zhuling City, Songyuan City, and Qian’an County, was reticular, mesocorphical, and short-beaked. The second group, which included
specimens collected from Mopan Mountain in Jilin City, Longtan Mountain in Jilin City, Huadian City, Changchun City, and Siping
City, was characterized by its strip-shaped, small-shaped, and medium-long proboscis. The third group of sculptures was cave-shaped,
large-shaped, and short-beaked, and included specimens collected from Baishan City and Baicheng City. [ Conclusion] The achene
morphology and microstructure of A. artemusiifolia differed across Jilin Province, and low latitude and high precipitation are favorable to
the growth and development of A. artemisiifolia achenes.
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Table 1 Morphological characteristics of A. artemisiifolia achene, characteristics of achene surface sculpture and

appendages, and characteristics of beak morphology and sculpture in different regions of Jilin Province
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B1 HHETEMEXEREERESHBBERERA (x25)
Fig.1 Scanning electron microscope photos of the morphology of A. artemisiifolia achenes in different regions of Jilin Province ( x25)
A TR LI B AR R L :’r""ail?ﬁ DA B AR R F DU G A BT H @Ak T T (LT ;T T
WETT Lz 5 EP R A 2.0 mm,

A; Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D; Jiaohe City; E: Changchun City; F: Siping City;

G: Gongzhuling City; H: Tonghua City; 1. Baishan City; J: Baicheng City; K: Songyuan City; L: Qian’an County. The scale is 2.0 mm.

B2 EHWHREARMREKEERREIIFFERBEERRF (x600)
Fig.2 Scanning electron microscope photos of the epidermal decoration characteristics
of A. artemisiifolia achenes in different regions of Jilin Province ( x600)
AT B AR IR L C MR T D BT Tl B AR F L DUV 1175 G 0T s H Gl AR T s 1 (LTl ;0. PO
K AT L8 B, B iRy 100.0 wm,
A; Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D ]1&0116 City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; I: Baishan City; J: Baicheng City; K. Snnf'\ yuan City; L. Qian’an (,ount\ The scale is 100.0 pm.
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B3 HHRATEMXREERPAREMBEWREEERR (x5000)
Fig.3 Scanning electron microscope photos of the surface appendages of the middle part
of A. artemisiifolia achenes in different regions of Jilin Province ( X5000)
ARSI B S ARTT IR C AR T D T E AT F L PUP117 5 G2 2 08T s H AR T 5 1 LTl 5 O
Ko AT Lo 2 B, B LB RCA 20.0 pum,
A': Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D: Jiaohe City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; I. Baishan City; J: Baicheng City; K. Songyuan City; L: Qian’an County. The scale is 20.0 pm.

1 J K L
4 FEHRELEMXREREFERHR R (x100)
Fig.4 Scanning electron microscope photos of A. artemisiifolia beaks in different regions ( x100)
A EARTHTEE LB W AR R L C M 7T s D B T B AR F o UP 1T G A T T Ho @ AT S T (ilidy ;. ke
K AMEHT L2 8, B E R 500.0 wm,
A: Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D: Jiaohe City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; 1. Baishan City; J: Baicheng City; K: Songyuan City; L: Qian’an County. The scale is 500.0 pm.
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5 HRAREMXRERERBREIIGHERMEER R (x2500)
Fig.5 Scanning electron microscope photos of the epidermal decoration characteristics
of A. artemisiifolia achene beak in different regions of Jilin Province (%x2500)
AT SEL B AR R L C MR T S D BT T s B AR B2 DU T G2 S0 T H Sl ARl s L iy s 0. FORd
KA Lo 22 8 B LR 20.0 pm,
A; Mopan Mountain in Jilin City; B: Longtan Mountain in Jilin City; C: Huadian City; D: Jiaohe City; E: Changchun City; F: Siping City;
G: Gongzhuling City; H: Tonghua City; 1. Baishan City; J: Baicheng City; K: Songyuan City; L: Qian’an County. The scale is 20.0 pwm.
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TG, FCRECN -0.598, SAEH K E R B E  REHSH1-0.590 F1-0.691,

x2 ENETEMREEERREER S HIE-SEEFHEXRY
Table 2 Correlation coefficient between phenotypic traits of A. artemisiifolia achenes
and geographical-climate factors in different regions of Jilin Province

5 1 B - SR F B & R EX Correlation coefficient with geographic-climatic factors
AR FERRKE JoFe}

FLAIFEIR Phenotypic trait Z) o ik
. . . Annual mean  Annual mean Frostless
Longitude Latitude Altitude S .
Temperature Precipitation Period
A4S Achene transverse diameter -0.447 0.176 -0.151 0.476 -0.245 0.537
9 R AL Vertical diameter of achene 0.045 -0.385 0.352 0.171 0.308 0.012
WS Beak length 0.396 -0.598* 0.492 -0.103 0.595* -0.443
P Edge thorn length 0.430 -0.319 0.196 -0.190 0.444 -0.461
HIE ZEL Achene shape coefficient 0.619" -0.590 0.545 -0.499 0.592°* -0.691"
SRR 10] R Transverse thickness of pericarp -0.294 0.468 -0.486 0.173 -0.342 0.425

* FIR 2 X RE BRI E AR G (P<0.05) ,

* represents significant correlation between the two corresponding indexes (P<0.05).
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Fig.6 Cluster analysis of A. artemisiifolia achenes in different regions of Jilin Province using dendrogram analysis
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Table 3 Cluster analysis results of A. artemisiifolia achene category

3 e N LR S ESIZY ¢ L SNS pubi§ N3 R B A i R
Vertical diameter Achene transverse Achene shape Beak length Edge thorn Transverse thickness
category of achene/mm diameter/mm coefficient /mm length/mm of pericarp/mm
I 3.640+0.128 2.027+0.083 1.807+0.059 0.942+0.070 0.407+0.046 0.075+0.011
| 3.706+0.151 2.076+0.102 1.794+0.058 0.980+0.081 0.433+0.046 0.072+0.013
I 3.821+0.172 2.085+0.008 1.845+0.076 1.015+0.066 0.418+0.035 0.089+0.004
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