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PEG 4Ll T~ LU0 X 42K R fh 103 % Be S A= 1 16 535 i

S, TR, BEE, W, sk —", HRUE
ljhét—k#%%éﬁ% TR FAR132013; KO LBEARTRIER S
SAA A B RXARLEEEZIET, T4 T4 132013

. [ B )OS T SISk R T & B AR A I (S, SR B I K G AR
AR, [ ik ) DL A A i 4 R R R AR, 43 FH 2R A8 K (CK) FIASTRIR BE 5% . 10% . 15%
20% \25% W 2, BV {@Z(PEG)(ﬁt’]%ﬂ“?‘g\*E\ifiﬁﬁfﬁff&irij:ﬂﬂﬁﬁf)Xﬂ]ﬂiﬁ%
HERFHATAL I M BAHXT R 253 R AR R ZFAAEIRAR, AT N & R TCE R B N O 5 I &
RFRTE MR FRES AR B AR S ARIORBAR A SUBC, 4 BT HCAh AR AR I W 00 D0 2 o 06 52 %ﬁﬁjﬁz)“
KGO, [E5HR] T 28 BN ERK ER 707 A Aabnin & , B T 5 W38 58 B389, Fh 7 15 & 5845k
N R BE T A TSR CER T AWK . 5 CK AR EL 5B T 5 b3 R T S0 X 52 K M 4 B AR S
R ARSI S AR AR A K T T R0 T, 05K GG A SR A ORI 4 OB RN, K R T
PEG ¥ 20.13% 140 T 54038 TR & 28, Fh 7o bl BE R B2 T e AN % , 10 240K 4 0 78 I, b PR IR B
WK IRE ST, [ 4508 VEEAE N4 K CE RN T % S BT HEAT L T3, e Sk K A S M R 208 2B Kb AR B
Kok FEAHPEIR R ISR KRR A K EE .
KEIR: INEREE; TN, FFiik; 9IRAEK; PEG B

Effects of PEG simulated drought stress on Conyza canadensis
seed germination and young root growth

WU Shenghai', WANG Yuying', YANG Chunbo', LI Liming', ZHANG Yi', DU Fengguo'*"
"College of Forestry, Beihua University, Jilin, Jilin 132013, China; *Key Laboratory of State Forestry Administration on

Conservation and Efficient Utilization of Precious and Rare Forest Resources in Changbai Mountain, Jilin, Jilin 132013, China

Abstract: [ Aim] We investigated the effect of drought stress on Conyza canadensis seed germination and radicle growth, aiming to
provide a scientific basis for the prevention and control of C. canadensis invasion. [ Method] Mature C. canadensis seeds from the
current year were treated with distilled water and polyethylene glycol (PEG) solutions of different mass fractions (5%, 10%, 15%,
20% , and 25% ). These mass fractions represented mild, moderate, severe, extreme, and extremely severe drought siress intensi-
ties, respectively. We measured various indices, including daily relative germination rate, germination rate, and germination poten-
tial, to analyze the seed germination potential of C. canadensis. Additionally, we measured seedling root width, root length, average
root diameter, root area, total number of root tips, and root branching number to assess radicle growth capacity. Seed recovery
germination was also measured. [ Result] Germination indicators were highest for C. canadensis seeds not exposed to drought stress.
As drought stress intensity increased, seed germination indicators decreased, and C. canadensis seeds did not germinate under
extremely severe drought stress. Compared with control seeds, mild drought stress and severe drought stress had no significant effect
on the average root diameter of C. canadensis but did promote the growth of lateral and indefinite roots. These studies summarize the
impact of PEG induced drought stress on the germination and radicle growth of C. canadensis seeds. C. canadensis seeds do not
germinate under drought stress with a PEG mass fraction of 20.13%. Seeds do not germinate under extreme and severe drought
stress, but when water conditions become sufficient, seeds regain the ability to germinate. [ Conclusion] These results suggest
manual removal of plants before C. canadensis seeds have matured or the planting of drought-resistant, fast-growing, well-rooted,
and highly competitive plants in C. canadensis invasion areas to control the growth and development of C. canadensis.

Key words: Conyza canadensis; drought stress; seed germination; young root growth; PEG solution
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TN K KE Conyza canadensis (L.) Cronq. XFR
/NEFRD RIE NETE L B AL Compositae K IE &
Conyza — FAEFAAEY), JF=F LS, 1860 4F,
ISR REAE TR ER 15 b DR o & I, AR R
B IZ A — R XM 2 R AT AR
DI = W) A R E ) 3 ISR W 7™ B A DR I T
LA EOW (J7 51 45,2005 5 1 EIRFEBE T E AR )
MR 22 1978) o T, & T INE R KR F
FERE AL P AERE SRR (BT RE T mE - SCRUORTTE,
2021) JWRAGA (BT TE4F,2009) AR F R A A2
Rk (8 58 e e 45, 2011 ) TR AR (785 %4 4%
2010,2015) &3 M B i (BRHEE 25, 2014) 55 J7 I,
g R RIE XT FR BT S A 0438 10 7 i, AT A AE KR
MRSk AT 300 A A PR BT T LR B M
i & RIS B 6 i AE 5 T R T AE K,

SRR AR RE ) 5 BAARE ) 2 IEAR G, Fh
TRV B RIS M AR R A
2 RREAEN, INE R REM TR R
30~40 JTRL(HRHRZE,2014) B0 B R A Fh T 0
T AR AR AL T SR, MR R BT S
fEAE—E R BE b2 AW e KA 2 (T %%
85,2019) . ARZHEPTE AR T h 20l 8 1+ B 5
B BRI — & myaE vk, T R EREE A XA )
HRARPEARTE bR 7 LR 520, PR, R ST AR Z 6 T 5
I3 o o7 s ARG AR 2 T AR AR G A B IR
BHRRFE AR (T RS, 20205 E M, 2014)
TR IREE S5 N R CEE RN &, AR R ]
Xf 1 5L 25 55 A — % W Y ( Wensuo & Jianhua,
2008) . HE , fuf B BE (9 T 5 A5 A 23 X b 1
AT AR ZR AR AR A AT RS2 i 1) A B
Wi, PR, A BT eI, F 5T T B R XS &
RRGER T AR A IRV . 5 2 Z B (poly-
ethyleneglycol, PEG) h—Fi& 4> T &9, Tk gh
¥ SR b TR o, AL, T 5 A 45 BAR A S5 b
¥, BT, PEG CATERAUF T R e r i 58
BN (2 ,2014) , (HCT T RPHARE T
g R REE - A1 L FR 4 AR AR AR i T A
R LR A S R T SR e A AR
RWARE , BT AR A 3 B AR E PEG
BN R E R LA [F] - 52 JBh3E 2R 58T 19 4
WRR KRGO, B TE R TRITIN S R E ALY B
R K B P AR A

1 #welEAEE
1.1 iRIe

I PRLR 1 35 A 75 AT b AR K2 el i
23 S T TN B R AR, IR R
HHEIE I HE R FEWAE 84K Epson Expression
12000XL AEHIHR 28 4348615 ; 1256 1250 Ay v PR 4
ZRIBK AR B,
1.2 REHE
1.2.1 I AR FE BUHIVREE R 3% 1Y S Ad B
VS WOTHE IR RS A U8 TE B I R AR
W IHEE 15 min; {HBE G HZRIE AR 3617 I & o
Ve, HLE 0TS AT BImE A SRR,
1.2.2 K% AERFINBCEERA (HE
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ST EA%(2022) KT PEG VR B vk B A B 150
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VR SE IR B USR5 MR EERR B i R R
R A 1 o e ST e
R, BRI E AR A W R R IR
FE 24 °C, T4 H P12 0078 BB FR AP A A2.5
mL ZEIB K B I B PEG 1AW, 1 55 55 I il
YRR IR B, UIA RN T2 H SR 1 K,
DURAREE NP & 2EhR i (R 055, 2017) , Z )5
H15.00ic 5% F 7 & 2550, 10 d JR&5 o Es 77, Of
XPFHOCHEARHEATINE . FERDF R ZFE5 R (56 10 X)
A DA 45 15 5% L v B AL 6 L% 28 14 3 MRl i, 1
Epson Expression 12000XL AF %R F 49 4 {02474
R, A8 w5 N K 20% ,25% PEG #
WAL PR R 53 S FHZ8 18K R 2 64T sk, L3
Fp -y R TR U 1k, EVE R CE AR E
PRI K 58 IR TR I B 2 R AU K R L K 1 5
ML AR A Y B A G 5% 10 d, ]S Z A
[ () 15 5 A A T S TR L
1.3 Fitom

IR CEFF & 28 TR R @ AH AR An S
FARIRINAE (2015) WL IFRIfEE S, [ Excel
2016 XS B FEA T AN AL B i H] SPSS 20 i
17 AT Origin 2022 #EATERITE 20
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R BE () BE IR (R  ZBBEAR . CK Ak
KERNFTESE3 R & RN BN B R, H AT &
N 23.33% ; PEG W R 5% AL HL NS K K& Fh
FAES 4 KW R F T8 B 5 KAH, H A B & R N
12.22% ;10% PEG Jii & 43 B0 Ak B H 2 K & Fp
TAEB KBS 2 R A RN i m (8, H A i &
FHNS5.56% ; 1M 20% F1 25% PEG e B AL H A &k
KER IR A
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Fig.1 Daily relative germination rate of C. canadensis seeds

P R ZFHREURTE 145 B bE A T 500 5 B A0 3G
MEHIREAR, K ZFFMR ZEHREUN &5 A0 2 1] 22 5
3 (P<0.05) ;CK S5V EEH 5% .10% . 15% PEG ¥
WHHMMERCEM FRFHREFBE
(P<0.05) , AN[A#JE PEG ¥ WAL P 8] /Y 22 F A B
2. CK 5 EE R 10% 1 15% PEG 7 A 38 4 fin &=
KCGERTIG IR 825 5 8.3 (P<0.05) ,CK 5¥k %
M 5% PEG WHAEIEN 22 A 3 5% 1 10% PEG
WAL FERY 22 AR BE 5% 15% PEG VLB
ZF B (P<0.05),10% M1 15% PEG #IRAL PR 2
SARE, TR AT, INEX EM T
BRI E F e, S5XHIEAAH L, PEG W E N
5% 10%F1 15% & K CEM 1 L ZF R 00T
W5 8.89% . 47.78% F1 82.23%; & #/4» W T K&
34.44% A1.11% I 47.79% ; J% *F 18 K05y 9 F W
3.19% .6.06% i1 8.76% ; 1 S48 %557 5 T F 4.93% |
6.74%F110.18% .

PEG ¥R JE 5 & K CEE R T 1 & R Z B 1
ZULE 2, #IE N y=0.0115x" - 0.3204x" -
3.0069x +96.5440, R = 0.9964, % y =0, o] {4 i}
x=~20.13, Rl PEG WM B2l 20.13% B A9 42 K
KEFTFREERO,

R1 FAEARERZZENMEXCEMNFHRIER

Tab.1 Germination indexes of C. canadensis seeds with different mass fractions of PEG

PEG #k KR KA KR G Eid
PEG mass fractions/% Germination rate/% Germination potential/% Germination index/% Viability index

0 (CK) 96.67+1.92a 52.22+5.88a 10.15+0.49a 11.62+1.80a
5 87.78+1.01b 17.78+2.94b 6.96+0.72b 6.69+1.29ab
10 48.89+2.22¢ 11.11+4.84b 4.07+0.78¢ 4.88x1.72bc
15 14.44x1.11d 4.43£1.93b 1.39+0.34d 1.44+0.33¢

20 0 0 0 0

25 0 0 0 0

[R5 AN )/ NG FRER R 225 .35 (P<0.05) .

Date followed by different lowercase letters in the same column are significantly different at 0.05 level.

2.3 PEGETFEMEZGTMNE
KIEFR T

3% 2 Al 50, BE% PEG ¥R BE TH i, & kK
KEMAR R Y AR R SOE AR R 7 T AL T R
HEHORA Y EA R LTS TR, SR
IEORIR 2R 4y EC R BT #, g R EGEMR
WA, CK 5 15% PEG HFRAL PR 22 55 3% (P<

K RELRME

0.05),5% Ml 15% PEG WAL F Y 22 57 0 %
(P<0.05) , Hp & Z ) 22 BR W3 IngE R K&
MR R E,CK 5 15% PEG A IRAN I 22 5 i 3%
(P<0.05),5%F1 15% PEG ¥ 4k B 1Y 25 5 1 3
(P<0.05) , Hap & Z ) 22 RR 03 IngE R K&
LR B P B AR, CK 5 15% PEG % AL B
12 5 5% (P<0.05) ,5% 5 15% PEG &AL L)
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225 3% (P<0.05) , HiA 4 41 22 ] 25 5 AN Wl 25 Jin
ERKENRR P ER 5% 5 15% PEG Hw AL
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FESEIIE 9 T [ 0.24 .0.37 F10.64 mm; HE 2 5 °F
PIE /5T 0.09,0.28 F10.59 mm ; HRSF-2 H AR
YA T 0.08 mm J543%] T B 0.06 10.16 mm;
SARRBCEHIME S L FF 1.67 .2.28 F18.14 /> 41

o XECEYE ) ETF0.28 .0.73 Fi11.87 4,

100 LI LR Y& SR
Measured seed germination rate
— BRERMA L
e 804 Germination rate fitting curve
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b E 40
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=
&)) 20 -
w
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B2 ARREBRZ-_ESMEXCEMNF
HREZ BHXR
Fig.2 Relationship between different mass fractions of PEG and

seed germination rate of C. canadensis

R2 FRRERZ_EXNMEXCELNRERBZI

Tab.2 Effects of different mass fractions of PEG on the growth of young roots of C. canadensis

PEG ¢ AVREE B R AR WA 5L TR E AR A BRI %L 73 XA
PEG mass Total root projection Root width Average diameter Root height Total number of Number of
fractions/ % unit area/mm?> /mm /mm /mm root tips branching
0 (CK) 0.037+0.011a 1.590+0.445a 0.350+0.147ab 1.410+0.359a 7.720+4.212b 0.660+1.154b
5 0.035+0.012a 1.350+0.253a 0.430+0.176a 1.320+0.364a 9.390+6.222ab 0.940+0.416ab
10 0.026+0.007ab 1.220+0.336ab ~ 0.290+0.141ab 1.130+0.365ab ~ 10.000+7.211ab 1.390+0.777ab
15 0.021+0.001b 0.950+0.261b 0.190+0.009b 0.820+0.098b  15.860+9.156a 2.530+2.748a

R BRGNS R/ NG R R R 22 57 B3 (P<0.05) ,

Date followed by different lowercase letters in the same column are significantly different at 0.05 level.
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Fig.3 Average daily relative germination rate of C. canadensis

seeds after the lifting of extreme and severe drought stress
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