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Physiological Response of Casuarina equisetifolia Seedlings to Cd Contaminated Soil after
Passivating Treatment
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Abstract: In June 2019, 1-year bare-root Casuarina equisetifolia container cutting seedlings were planted on pure Cd contaminated soil (CK), +5% of
straw biochar, +5% of peat and +5% of attapulgite. 5 months after treatment, determinations were implemented on diameter and height growth,
content of MDA, soluble sugar and soluble protein. The results showed that height and ground diameter growth reached more than 2.5 and 14 time of
the initial value, showing strong adaptability to Cd stress. MDA content of seedlings on treated soil was 39.3%, 84.1% and 94.3% of that on the
control. Multiple and cluster analysis demonstrated that adding 5% of straw biochar had the best passivation effect.
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AJFR#E Casuarina equisetifolia HAT 5 . HiXWCRIT A, B 513G —E R E AR M X E
BAITESRRD, (EE AT ES RS . WE ST RIE TEREAY. B, RPN E 4SRN
BB A T HRE Y, (HAFHARR S 1 h e R B S U i IR v T e SR R ST B iR . AR SR,
RIRBEAEAERE Tk, d5GHEMBEER, TFRAE Cd 15 3BT FARBRBE A A S AR B B, DU AR
PR R U F R e A i PR
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1.1 #HREXER

BMTTEFFIX (121°1725" ~ 121°40'10"E, 28°26'46" ~28°38'32"N) , i THa# FIEAR M, 51LHE, &
MR, 4. BRRATIUE 3B PEAEXRUAR B, RS R, AE P30 16.1T, W/KFEE, 4FRE
IKEA 1 441.9 mm, BEPFIXUETAEE FAE 4 m el b R 3R I i R B s IR iR ., T 20 22 70 4240,
2015 4EFIGRM, FEAERRIE S0 AFRY T, FEl XS AR 107 hm®, AUREHE X JEL/NF Y, S5 Hm Atk
2 10 km®. B PHUBEOPRE T 2ZAVMESOF THVE, @SR EY Y Cd, Cu, Pb, Zn SEELIEIGYW KL
SIS YIS ARG AT, PR TR AR AR | ToKETEHE . SRR BB R AR, i
Y5 Gl
1.2 MRRFGE

15 e RIET G N TSR X UG T ANE B VU AT S0, BE RIS TARE F A SR | km, 7ESZE0HDY K2 v
OB A 8 mx 8 m BHLLIX, BUHIREEHR 0~ 20 cm, 2019 4F 6 HHUE, FEu A HIEIITIRS . S
T, BRI ARSI . HYEEE, THEE, 4 mm 56, &, SR ERMERE 1, Hib, cd & E
BE) 2,52 mgkg!, MEEE (LHERRRE & ARSI EERRE (R4T) ) (GB15618-2018) [
T HHE Cd 15 L XS TR (0.3 mg-kg”, pH<6.5) 839 1%, TIsFIHELL 5 ek Eos]

F1 R TR ATIRAER

Table 1 Physio-chemical properties of tested soil and pasivators

28 4 Cd/(mg kg 4 Pl(g-kg™) B/ (gkg") pH EEE /(g kg
PR 2.52 125 31.50 6.05 1.40
FEF AR 0.06 1.43 89.73 7.93 0.22
e 0.12 1.77 76.16 8.16 0.42
U] e 0.09 1.89 69.44 8.69 0.37

IR TG Y 2R = MRS, ARV R TS gn g R, Skt 4 BlbIE gL . A5t R
TIMEEEER] (CK) | 153+ YR (A3 A) | i54et+er (A3 B) | I5get+M M+ (b3
C) o TFYHEXTEHORB BT PR RN, BN FRE S kg, FFIIN 3.0 mg-kg ' PREGH4E
HHIE (NP :K=15: 15 : 15) fEARIE, IRA)G, Bk, (REFHBERKFKERT) 50%. Hir, CK halijsgit,
A AL AbFE B AN C BRI R S%TENAHM AR, TR, 2R, BRI ek, 1Y
MW T AR ABESR L, IR L 1, Sfheltbadbs 38 10 22, 36t 40 &, PRSI
JE AR RREE TR TR,
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2.1 FEAIEAREE KA

ML 1 AIE 2 HpaT DR, TS IEV BRI PR AR 28 )y B AR A AR AR A — e Bt RCR . Ak
A, AbFE B FIAEER C WETEAEC R0 CK Y 1.25 £, 1.02 £5F1 1.26 £, MR ® 5500 CK ) 1.47 %,
1.05 {50 1.28 1% . MWAERKSCRIEMT, it 5 M HJE 4 FietfbieRE -5 FF (CK. 408 A 403 B fidd
L C) ARRE B SRR R AR FIMERIAGIE R 2.53 5. 301 £, 2.63 £, 3.8 £, MRS MR R
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Figure 1 Comparison on ground diameter growth of seedlings Figure 2 Comparison on height growth of seedlings treated 5

months later
treated 5 months later

2.2 FREESARKEMF MDA 22850

HIE 3 oTLES, 5 CK AL, TR si & A FAORE I i) MDA & 854%, 77510 CK 1 39.3%,
84.1%F1 94.3%. UEHHAIESFF AR . Ve . M SRR L IO EUb R VN, B RS2 0 RE R
5%, M523 Cd PHE G EFRER/N A FANEABREH FH) MDA 52474 : CK > Zh8 C > 403 B> 4b3 A,
Ho, AbF A KBEESH FB) MDA S84 CK 1 39.3%, “HALFE B Y 46.8%, MALFE C HY 41.7%, HEBHARIIES
FFA= R LA YRR A 1] M - FER R A RIS Y . PR I A K 7 T A SRR
23 FECEMAKRETATAEEBR. ALAMES SR

ME 4 aTULEH, 5§ CK AHH, 40H A 4bFE B FIALEE C AR H B TR B B S BEA%, 2090 CK
) 81.7%, 96.4%F 80.2%, FALHRIAHEAFREEHIF : CK> M B> A A> 48 C. A A, 403 B
FEFE C ARREH B AT TERE S8 390k CK Y 82.2%, 80.0%7H1 92.6%, 2 AbFRA AT MM & BHEF R CK
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Figure 3 MDA content in seedlings with different treatments

2.4 AEFHALFILEN ARRAL EE REREB I

e
Figure 4 Content of soluble protein and soluble sugar in seedlings

with different treatments

ARSI EAE Cd WA SAF T XIARRE A i A KB BESOR , SR ] AR 8 2 A 307 220 b A T

ZEILEL, ZPRNFE 2. HFR 2 R, 16 4 b IR T, ARBRES)E MDA & Wi

porik

HEHEATSE, R, WS s Matsz b fEEER, Hd, 48 A B 5 MERS CK B2 R38R B2
KFE(P<0.01), H:HH MDA && 5408 B, ZbF C Z B ZE SR EI B Z/KF (P<0.01) ; 4bFE B f) MDA
S8, iEEEESES CK ZHERIBFMREZEKFE (P<0.01) ; 4F CHEEEAFRSE. a5 CK

2B ZESIRFW B ZKFE (P<0.01)
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Table 2 Multiple comparison on different index of seedlings with different treatments

Qb MDA/(nmol-g™) SRR (mg-g ™) A EEE A/ (mg-g™) MR K E/em WEEKE/em
CcK 58.15+1.27aA 58.87+2.15aA 3.80£0.13aA 3.64=0.50bB 66.60+7.27bB
AR A 22.88+2.65¢cC 48.38+3.74bB 3.11£0.02bBC 5.35+0.79aA 83.23+1.19aA
A3 B 48.90+4.54bB 47.10+5.14bB 3.66=0.54aAB 3.82+0.21bB 67.93+5.05bB
QbH C 54.86+4.89aAB 54.49+3 28aAB 3.05+0.12bC 4.67+a0.29AB 84.18+4.78aA
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Figure 5 Clustergram of different treatments
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ISIASFFAEY B . PeANMN R LRI R0kEE Cd 15 42 HIEIRR, FRRARREE S A i) MDA & &, 185
Kﬁﬁﬂ%fﬁﬁﬁ%ﬁ!ﬁ, AR DB AR LA I AR IR, R BREE I B B AT ) & B R
BARK . il 2 BRI ATIA A SN S% T AR M s B R R A
3.2 g

3 Fhetifb AR T, ARRRBE LD F ) MDA & & |t E A BRI S & 3 MNMEREREERTN
AL FUERG, HAESALR T X 3 Mebr & EHEF AR 8, B T80 138 Cd i3 1'%%3%
VER, AR AE SRS T A A i) AR, R T BB Y AR A T E U, R L
FIRRGZ R ERSR, W B SR P S E T R 70 0 R AEE A RIS IR + 584k
FHHX 3 ANMEPRIEGE, IX AN TE R TR IIEtAL R 4l e 3RS N ORRREE H SHBE T DhRe
FETVEA AR B 5 v A PR B A SR T i A B 2R SR AR T 320 3, HERR AN 55 B A= 3G
KRR Cd #F B — gL .

AT FELERT Cd 15 5%+ IEPMNE S50 ARSI A MDA | RIS AT RN AR AR
KT Cd MRaIERHE TR 9T, B TR B )50 ( ARB—ANKSCAE ) |, ARBRENT Cd PME R REEDLHIE 2,
BERTHTE R . PUAEEE S ST THUR A G R TR B R . Vemw . MR
BAL DS Cd Xiﬁﬂ%ﬁa PERCRBANE, (HECR S A TS, B ATE M atifb iy pl 2 B R o] Ll K
SEI Rl IR A BANE . ARBREE AW LA U S AR R BRI, AR S FESFH T Pk
T RCA T T, FARRREEL . i3 S 4B S PSR T AT, B AR S R LA W gD,
Xz HAREFBERIEH.
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