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Abstract

The effects of different concentrations of salicylic acid on the growth of Tagetes patula L. and its
ability to absorb heavy metal cadmium in soil were studied. Taking Tagetes patula L., a cadmium
hyperaccumulator, as the experimental plant, the Tagetes patula L. grew to 3~4 true leaves in the
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hole plate and transplanted to 100 mg-kg-! cadmium polluted soil. Different concentrations of sa-
licylic acid (0, 0.1, 0.2, 0.3, 0.4 mmol-L-1) were sprayed on the upper part of Tagetes patula L. every
5 days. After planting for 70 days, the physiological indexes and cadmium content of each part of
Tagetes patula L. were measured. The results showed that 0.2 mmol-L-1 salicylic acid could pro-
mote the transfer of cadmium in soil to the upper part of peacock grassland. It can be seen that sa-
licylic acid can improve the growth and cadmium absorption capacity of Tagetes patula L., so as to
improve the efficiency of Tagetes patula L. in repairing cadmium contaminated soil. The experi-
ment has the characteristics of comprehensiveness, openness and innovation, which is conducive
to cultivating students’ comprehensive quality and innovation ability.
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1. 5|8

B TA R IR . P RIEA A EIT R, SKER. WIERAHRKEMHASE, ETELE
FEL R R[], RERHESEEEAR SN, DE. & fSESEE R NRI2]. HRHE
LAl T, TR AR LI S i Y AR B BT TPy Ak, 3R E S T AR B L (3], PAVE RS (=
B SOMNGEHL), PG . TLPESEHL), KT = MM K ERT = AN X BN E 4], RIS Y E
SIEBBER 2, TAEY R, Wil fif e 33835 Je U HOR R MARAR H 85 4y, & — A4 M IR 1 1]
WRMYAELTIOER, FEHERGE, ERAL PR KPR, SEREYE KRS, BKRZE/N.
FeE N AR T E B FRARS] [6] [7]. WMSHNTWEE N FI NN, BOARE, Ea)E
et/ BN DNA & s [8], tHBETE MR RAY, ™ E A S5 N R[9] [10] [11]. H AT
THEES RS RMEERARCFEYEEE . WHEE. EMBEERBEBE12]. AMEEhEmiEE
BRI\ BA AL =B EINETCE L RS IGRR . T s e BN, 22— T
NERMEEHRAR[13] [14]. T, Wit T — MR SR EIRESRESE, s
R B EI R . AEHEOR . AL 150 A IRIIAEHE T .

SIS A ARG, TIERESOE] A, IR R AR AR AR IO E K AR B IR B e . B SRR
BT RS BT K B A N M B AR B, B4R TR T RSO G i S A AR I B AR SR B S A F vk,
AR AE SRR A P v T L& T IR S B T R AP IS8 S8 i i SR 245 S TR A Hh B AR O R
FIXS B 4 s G AR R AL . AR STEG TR B AR AR RE DRI, G NSk, AR
T4 RGN R TSR AR, RS HRE, WURAREX BT, NS RS ER 5
T R BT B s S A

2. SMB R
2.1. SEIGHHR

BERFLAE T AT K B SN K FEHIbR AR, ORI R 1 FroR, KRMEIE
(CdCly2.5H,0) ¥ N H 7= 43 #r 4k .
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Table 1. Physical and chemical properties of tested soil
1. Il IR MR

+i pH FHLR % £ ERH
BT 6.22 11.67% 0.73% 0.32 193.13

2.2. SEWFE

WK RMANERLBRRT, THRN 21 cm MEBEREZ TN 1 kg Bk L8, 4
CdCl,2.5H,0 A t3erh, (EILA&IKRE N 100 mg-ke™', & HHEATHE), LUEHE R8RS, T
1A .

I 0.1, 0.2, 0.3, 0.4 mmol-L™" 4 NKFE SA AbFE, VAZRIE/KAFENNTIR, SBUHG . Mo r4L
BEEM PR T S EAIEFR LG, S KR 4 BN, BREPEN LT, FE0RE
2k, BB TR, BRIGEE S d A TULT 6 kI EE: Tek (RN Cd & SA 4b#E), TO (100 mg-kg
Cd), T1 (100 mg-kg ' Cd+ 0.1 mmol-L™" SA), T2 (100 mg-kg' Cd + 0.2 mmol-L™" SA), T3 (100 mg-kg ' Cd
+0.3 mmol-L™' SA), T4 (100 mg-kg ' Cd+ 0.4 mmol-L™" SA). HEANLHE 4 REHE, A 50 d JFUsskm A
HF S4B E, AR EE 3 XK.

3. WEFER KRS
31, MBIERES %
3.1.1. EMENE
WK A FLAE B AR, BB 7K BRI, FERIRORARIR T 5, TR, M58, 20 iR

g, BEE. TE, WA = K x 15 x0.66, REKE = (REFE — RTE)REEE *100%, H
EEEKE = EREFE — M E )/ AR % 100%, Hdtt = MR BT E.

3.1.2. LEEE BRI EEENNE

W FLAS B A% Ab R A VR AN R, AR R B 2R IKIB Ve 4%, FLE 20 mmol- L™ Z % PY 2B i
WP ZEHe 20 min, DAEBRRRFMMEEE 7, HHEE KSR TE, HBKLRTRRAKS, 105C
AT 30 min, ZRJE/E 60°C MU R, LIERES BTG R RTEE, i 100 Bif, #ERFIFRE 0.1 g,
K HF-HNO;-HCLO, V4 &, #EMFRIFLE TR A 0.2 g, RA HNOs-HCLO; (3:2, viv, Zr#i4k)
A, PRI 5 F(Thermo J& 1R IO BEA) -

3.2. WHRSHR

FT 3R % H Microsoft Excel 1 SPSS16.0 #4741 70 #1, FIH Duncan Bt £k Z 8 5010047 22 7 8 35 1
K5 (p < 0.05).

4. IWER5R
4.1. FLEERFIERIEFRHINE

B 2 W%, Fi— Cd AbFE(TO), FLABRERAIH AR, 200 MRAAIRR =3 & T 5 B4 (Tek), wHiim
L 2R AR AR 2 A EE IR TRE T 132.14%. 69.21%. 23.89%. 44.42%, 5 Cd AbFEAALL, T1 Ak
PR LA AR IO T AR . ZEH. MR T 18.16%. 3.23%. 13.89%, HRKTIE T 3.84%, EFAL
F, T2 JeFAFLAE BRI AR, R, REPEAIC T 33.36%. 0.44%. 29.81%, ZHHTHE T 3.23%,
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ZRAEZE; T3 ALK 22, HREPFEIKT 10.20%. 5.26%. 17.45%, RET&ET
47.64%, ZrAWE; T4 WBEAASLRFRRAH AR 22, PRsFRI8 7 11.89%. 4.11%. 28.05%, 1R
KTIHHE T 100.00%, #535E%E.

HHZ2 3 Af%1, H— Cd AP(T0), FLERREARM B3-S /KE. R Xt A (Tck)BFHK T 2.78%,
28.25%, WE/KETET 8.41%; 5 Cd AFEAMLL, T1 AFAAFLEERHKRIESKE. W EHSKE.
LT T 1.88%. 0.24%. 29.24%.

T2 AP FLAFIEARIR K& i B3RS KE. RS T 0.06%. 4.47%. 26.05%; T3 AbFfi
LB EKE. M EEEKE. R T 4.07%. 3.23%. 17.31%; T4 AFRAHFL A BRI
FKE. M EEEKE. REERTET 3.42%. 1.66%. 76.41%.

Table 2. Effect of exogenous SA on plant growth of Tagetes patula L. under cadmium stress
= 2. SR SA JERAME T FL E B AR KHIF M0

A HK(mm) IH- 3% (mm) IH- TR (mm?) Z£8 (mm) R+ (cm) RH (cm)
Tck  23.78£2.20° 8.21 +0.67¢ 129.43 +22.19¢ 2.92+041° 15.42 +5.49° 25.92 £1.01¢
TO  37.97+1.29° 11.99 +0.39* 30047 £12.57° 4.95+0.16° 19.10 £ 6.61° 37.43 £2.33°
Tl 34.43 +1.85" 10.82 +0.15% 24591 £12.66*  4.79 +£0.50° 19.83 +1.60° 32.23 +1.64°
T2  29.43+1.62° 10.29 + 0.59° 200.24 +22.23° 5.11+046°  19.02+10.04° 2627+ 1.56°
T3 3492+3.48  11.68+0.46% 269.82 £36.14°  4.69+0.34°  2820+5.63% 30.90 + 2.85"
T4  3458+4.15*  11.59+0.59® 264.75+£3937%  474+0.56°  3820+10.07°  26.93 +3.40

Ve AR BER AR (R A AN (R 1] 52 T8 R S 2 22 5 (p < 0.05), R IRl

Table 3. Effects of exogenous SA on root water content, shoot water content and root shoot ratio of Tagetes patula L. under
cadmium stress

3. SNIR SA XERIME TFLEREMRIRSKE ., i EAREKE, RELLAIFNT

wa MEETE RED ORI SR mekm mrmmkm mE
Tck  2.08+0.22°  0.15+0.03° 0.17+0.04° 0.03+0.01° 0.81+0.06° 0.92+0.01° 0.16+0.02%®
TO  891+1.40° 0.83+0.16° 090+027° 0.10+0.02 0.88+0.02" 0.90+0.05°  0.12+0.04°
Tl  826+1.69° 121+0.12> 0.85+0.16° 0.12+0.03®  0.90+0.02>  0.90+0.00° 0.15+0.04%
T2  439+037°  037+0.019 0294006 0.04+0.03*° 0.88+0.07° 0.94+0.01° 0.15+0.07®
T3 7.29+1.03"  095+£0.34™ 0.55+£0.11°  0.08+0.03*  092+0.02*° 0.92+0.01* 0.14+0.03®
T4 861+1.07° 1.79+024* 0.77+0.09° 0.16+0.02°  0.91+0.01* 091+0.01°  0.20+0.03°

4.2. FLEERERARIH

KR & — P EEE 5 01, nlm I o S R ST DL AR T 8 A T B M AR AR B HE A
TN RE . B RBRHRIPN Y IE ESRIRE ), R REEO, RUTEA S A R
Fae e, T ESREEEEYRY, Hi B ESR S ER TR ESE S E[15] [16]. @A 1
ATLLE Y, T2 AbFRZH AL S pi bR B30 4% & B oK TR AR & &, % #% 5%k (translocation factor, TF) TF > 1,
Uil SA [IIE WL ] DA s Ri% /), S8 Cd XL MR /a3, $mr 7 ARSRA X Cd R
W LA K S R 1 b B ERE s ae Ji[17].

5. SRIRFFRIT
AN A S B IR PR S0, N B IR R ARSI =GR
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Figure 1. Analysis of cadmium accumulation in Tagetes patula L.

B 1. fLEERRRSH

T RE, JFBEER N 20 A2, SEEG RN 80 R BAAZHRINTT . 3k PUALEE 4 22nf, SRR
TRFRAOINSE 8 SAIT FESEMR . IE 358 % AL SR S b B B 4R 8 TR 8 A

6. 4B

MBS — PRI 4, AR A RIIAEMBEEEOR, FIRTE HEYME RiRTE Je L%,
HAE AR LR, TE S Rl . ARSI/ 0.2 mmol L™ KIRREWS (LI EK, I
ek I P AR [ FL A b RS, REIZDT R RAT R N A A5

PSR ITIERI R, F SR, WA BT YRR, RORET, S A EAE
MR RER G VESLY, %LU X TR T8 AL O RHA LSS, 3R 22 A i R SEBRE 0 KA HE Bl

HE&mHE
BN KRB BARIEE: TR H (W H 405 2020022), “ 8N KRS AEVRHAE F 5 —mARH g %
WH” , SRS =IO H SYSKF2022-089 %8
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