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Effects of Non—chlorine Environmental—-friendly Snow—melting Agents
on Seed Germination and Plant Growth
LI Zhaoran'*,  SHENG Yanqing"
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Abstract: In order to explore the potential impact of non—chlorine snow—melting agents on plant growth, wheat seeds,
Kentucky bluegrass seeds and 1—year—old holly seedlings were taken as the research objects. By comparing the characteristics
of seeds germination rate, malondialdehyde, chlorophyll and chlorophyll fluorescence parameter F./F, of new snow—melting
agents (XH—1, XH-2) and traditional chlorine salt snow—melting agent (CT) at different concentrations, the potential effect of
non—chlorine environmental—friendly snow—melting agents on plants stress resistance were evaluated. The results showed that
the seeds germination were affected by three kinds of snow—melting agents, and the order of influence in descending order
was CT, XH-1, XH-2. The germination rate of seeds treated with CT, XH—-1 and XH-2 increased in turn, and there was a
significant negative correlation between the seeds germination percentage and the concentration of snow—melting agents. After
20 days of experiment, the growth of holly seedlings under the stress of CT (all doses), XH—1 (all doses) and higher concentra-
tions (15, 25 and 35 g/L) of XH—-2 were inhibited to varying degrees (inhibition degree CT> XH—-1> XH-2). The malondialde-
hyde content in the leaves increased, the chlorophyll content and F,/F.,, decreased. However, physiological indexes of holly
seedlings under low concentration (5 g/L) XH-2 stress changed on the contrary, and the growth were promoted.

Key words: non—chlorine snow—melting agents; germination percentage; malondialdehyde; chlorophyll; F,/F.,

AR EETREAL T AR FIRS, as N GEERARE X T AR IESSE A R B8 AT 2 42
B A AT R TE ZAME, BT AR E R CH . BRI D HA SR AR 8 Rl &5 ROR 455
BORF W, e 51U S E  AHRHISERI]L, T, B8 N TIEH S AT ER .
RPFMORARIZAET R 1345, S A RO % B Rl SRR AL 2 21, T S R 2R AR R

(RERZSHEARYRIEED : (K4E)hitp://fiks.chinajournal.net.cn (L1 ) 027-87643502 (L F-{54f ) hjkxyjs @vip.126.com

e #E B #8 12021 -01-16; 1& 1] 2021 -02-22

BEEIWE UG HE A1 (2018ZHGY083)

YEZ I 2R (1988-) , 53, AR, it , WFE 5 1) A AL 550 W A, (B 71548 zrli@yic.ac.en; SlIRVER , (HLT(548 ) yqsheng@yic.ac.cn,

EX)
fit

I

Ninin



3/

Tk, %E LTREIRRBIFIXFF LT RERE KR 151

FKARBE3F, T HARENR AR, MR IR
R A S D o AR, 5 SRS TR R
A5 & T IEAREE™ KRS Y RS T A
— FRIN A SRR 0], [] A, 2 o N A £t B s i A
F BARAREIR LR TR F RN, A%
£n ot , ELERES BE AN S SR BRA 1 AL
o N EaR AR, PN B ERTT I T P I
A9 A — X S R SRl T 50 BEAT e A e it , 45 S
NG B AR R o ™25 , 7 PR 55 e ke
REJI BRI PRI Wt R SAE A
TR 50, anke ok I A B ER S A T A R R
AL S AT 45 (HEE T Sk Rl =5 5 e gk
PR R — R RGP
AN, Al SR T 7R R 2 A7 A i A i R A2 A DRy
B2 AN A KRB AR A ), A, F
S v IR B B Rl S R R A B SR
ARSI A0 T 7R B B DR BE , AR SCLAE 7
HOLR N TR RO AT AR IR AR,
FE# XH-1 XH-2 F1 CT % Fh % 25 A KA A= KA
SR, DA 18 PR G R R 55, 5 S B 55 B KL
T IR 2K

1 #MREFAE

1.1 R

TR0 I FH A RS R0, 00 Sk 1A AR A R
L5 XH-1(FE R R RN . CFRENAE , BRI i)
BV R XH-2 (E R R S FREN B TR
BRAE BRI D) DA GRS R CT (s # Ak
B o AR/ N B35 > b R TR AR A (AR A
19), FLECR (GA I S st Ay o FAAE 9 ) Fh 32 F Bt
FE PUIK o B R AP (5 ), &5 CBUm] i 1] f
B AR AR ) S Ve AR AR A (L E AL OF
PIT R 65 cm) o
1.2 RK¥ETE

B 50 158 F 10% B9 BU4EK B F A 7K 43 5111
WL, SR BN L AR e B 100 KR AT A0 B R
B I S e o e VDR AR R AR A & 2E N
TP B e 43 38 5.15.25 .35 g/L Rl 35 5771518
B e TS AR B IR AR , LAZRIRKVE X R, & T
(25+]) CHyfER I FA PR, BB EL 3
W IC SRR & 2R (Y 2F R IR F— R K LY
RAFTEM) o R ELM AR RIFNAED, T
AT A R, AR 6 IR 12 h, B IRE e A
25/15 C, FXHR S HIAE 70% 2247, 43 ) LA o e e B
5.15.25.35 g/L f) XH-1 . XH—-2 . CT Fil 25 71775 i ik

ATRHE, RIS LA R KA S 1, BB 2 d A el 13K,
PRI A 12 3R 2R (Y B 1, Sesed #2 e
BHA N , AR BV RS 7 Z HRAE 1 IRMEAS 555 d
RAE 1R HFE220 d, M AHOC I A B R -
1.3 ARIEARM T

M2 a b (1IN Fi RRCHE ) A 7 S R )™
o CEERRIGE AT . XTI R I B
P 0.2 g 7247, E VKR BB R 5 2% il Th 32k, U
AT IFWERAPRE S A SIS . SRR )R AE
IS A o (CFE R AR R LG 10 4 B R 8 2% v i, pH
R TA) TEVKAKIG AT FHIRBL NS BT R 21, R
T T2 0007 % 20% 51380 . SRIG B O, B
VEW R R S T . LR R A
(G LA 289 378 1) 22 564X (Junior—PAM, 7 [F
WALZ) W 5E W) Fo I Fo AT FRAE
1.4  HIELAIE

12056 K 4 >R FH Origin 9.0 A4 il V8 A 5 L, 2R
FH SPSS Bt Hr ik i A7 53 4 o o 28 r B f+
R ZE 25 il Tk B 22 1) 1) OC & ISR A G 2 A
(KA RO R F T Pearson 18] A ¢ 250 5 7E0F
FEPP 1T XTS5 R0 9 T A2 0 Rl R R ek [T 1A 4
Br (B 101 )3 5 8 1) S 2 PRG3R T T A OC R 40K
) .

2 HREWE

201 AR BRE R AT A R AR

ANV PR RS RIS R R 2R
SZM (1), AS [R5 fil 25 700 ol a6 22 AN ] 114 i )
PR, SR RIS Fh-F 0 kLT 2 2R R
R ORI R0 , LA o A I i =5 )k 2 %) 7o T
R, X 55T A ER IS A S X R (ROR B
FHL N CRAEE TS )" LA SN R KRR
KR AR PS5 e A —8. 4 XH-1 . XH-2 FI
CT AbBRJ5 , /N2 Bl 147 34 Kk 2858 43 51 R 93.75%
97.75% F1 55.50% , FL A A 1Y - 34 A 28 203 ) oy
44.00%.53.13% F125.00% &35 506 Fh 7 % 28, 0]
REAE t TRl 55 A IR R, 3 BFp A 3T
BT R RN, AR AN Al R v
BEFNRD T & 2R S LA R Fh 7 & 2F R s
T B 5 I AR (p<0.05) B 1 A (p<0.01)

SRt — 2R B  X Rl  A AZ L AR
WF5E 2 BT T % WP 16 & 28850 518 75% .50%
A1 259% B5J ¢ JIT X5 IO 10 Al S e a8 A e R A
ELAE N SHE AR B 7Nz LR R b1 & 1Y)
T ELE I S BN FRAE ] iR & 2R S SRR



152 RERATSHELK

®44%

m XH-1 y=-0.43293x+101.92683 r=-0.95646
e XH-2 y=-0.11707x+100.073 17 r=-0.99730
A CT y=-2.51463x+104.63415 r=-0.99068

m XH-1 y=-2.48293x+91.92683 r=-0.97326
e XH-2 y=-1.64329x+85.79268 r=-0.97226
A CT y=-2.35976x+74.75610 r=-0.95875

100 pr~<—= PY & 100
[]
80 80
7\§ 60 ;;T_ 60
o a0t oot
20 20 F
o L . . . ; ok ;
0 10 20 30 40 40
cg-L") gL
(a)/N % (b)*- R
1 AN [] il =5 7] Ak 315 Bl 1) R 2F A6 AR A

Fig.1 Changes of germination rate of seeds treated with different snow-melting agents
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Table 1 Regression analysis of different snow—melting agents concentration and germination rate
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XH-1 y=—2.482 93x+91.926 83 =-0.973 26 6.82 16.89 26.95
FLER XH-2 y=—1.643 29x+85.792 68 =—0.972 26 6.57 21.78 36.99
CT y=-2.359 76x+74.756 10 =-0.958 75 0 10.49 21.09
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