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Accumulation of Cd in cell wall pectin of tomato plants grown in greenhouse soil of different planting years

GUO Jun-kang, ZHOU Ran, REN Xin—hao, WEI Ting, XU Hui-hui, LI Yan—ping, LU Xin

(School of Environmental Science and Engineering, Shaanxi University of Science & Technology, Xi’an 710021, China)

Abstract: Total and available Cd content in soil is known to increase with increase in the number of planting years; therefore, the pectin
content, pectin methyl esterase (PME ) activity, and Cd content in pectin from different organs in tomato plants (Lycopersicon esculentum )
will also be affected. To investigate the effects of greenhouse soil of different planting years on Cd accumulation in pectin of tomato plants, a
field study was performed using tomato plants that were grown in soil aged for 2 and 14 planting years. The pectin contents in stem and leaf
cell walls were determined, and the correlations between cell wall pectin content, PME activity, planting years, and Cd content were ana—
lyzed. The results showed that Cd accumulation in all organs increased with the increase in planting years. Compared to plants that were
grown in greenhouse soil of 2 planting years, Cd accumulation increased by 24.55% in stems and 45.96% in leaves of plants that were grown
in soils of 14 planting years. In addition, Cd accumulation increased by 61.86% and 57.46% in stem cell walls and leaf cell walls, respec—
tively. Therefore, Cd accumulation in the pectin of cell walls was significantly different owing to different planting years (P<0.05). In addi—
tion, with the increase of planting years, pectin content and PME activity in cell walls also increased. Pectin content increased by 104.51%
in stems and 127.45% in leaves, and PME activity increased by 10.56% in stems and 9.39% in leaves. Both pectin content and PME activity
were positively correlated with cell wall Cd accumulation. Overall, results from the present study demonstrated that total and available Cd
content in soil were influenced by different planting years, which affected pectin content and PME activity in different organs of tomato
plants. This indicates that cell wall pectin plays a key role in alleviating Cd toxicity in tomato plants.

Keywords: greenhouse soil; tomato; cell wall; pectin; pectin methyl esterase; Cd

Wi B EA:2017-07-18 S HHHE.2017-09-27

FEB RN T4 (1980—), 55, BV KN, 8% , FEENF I H G815 B R 5T . E-mail : junkangguo@sust.edu.cn
EEWA : HR A RPAEEEITH (41473115)

Project supported : National Natural Science Foundation of China(41473115)



46

RAIMERF 2R R RS

Wit e ] TRt e Ml P VA 4 e, e [ I8 it i e A
PRI RRGE YK R 2013 4RI, B IS S A
AU 370 5 h?, Bt 6 5k O o AL Ay 2
TR o VO S AR AL T2 B AR A 5 B2
KACHE AR 255 BT, A= ™ H AR
PR Iy S B R IR R R, ST AT
D5 7K 5 [ — 2D fin fa) - 38 o 4 Jag V5 e [ AL, 5200
BT LA (A s YR LA A A )R
Fo ] L IR ER I SRR WL, B - SR o
UL, Kb (Cd) s gyl b ™ &, H S AR A5
7.0%", Cd 7E L3Erh 5y R MEREfR , HATRE AR
TR A K AELT TR, M Cd & lbrn, 2
TR PIAR 2R A BRI 20 12 i AR, TR i 2%
HGE R G, B ESUE SO EE
IZE , A= W AR, MR,

2 R BE 2 B 4 SR S AR AR TN 0 5 — T e s A
A PRE R 2 — | R CTEAR P A e B R 4
JR BT, G T T R G A PR, WFSE
R IAE ) 240 BB v () SRR AT G Cd™ DA B HoAth
B B T RS G RN AR GBI RO TR — Sy
ORISR S B AN B SR AR 45 i g 1 i 22 /0 15 A i e R
5 ek B R ) TR TR AL R B2 2 DDA DG o SRIBERI 70 s 3]
Jf1Ab iy Y BEAE R BEAR B, {ELR B Y P ( Pectin methyl
enzyme , PME ) g fiff 5 i 2: A0 5 5% 748 S 5 A K
TR B R ICERT FOR IR RR e S 4
J& BT 2 AR AN BT P B S AR B
W

VAR , LB I (Arabidopsis thaliana) 55 ¥ A8
Yy 20 i R e SR fie SR AR 4 S 1) = N BIF T R A A2 K
T AFAS [ fe P R 8t =5 e S5 SR 0 2 ki 400 L
BERIEY Cd BT AR WARE o AFFE LA R
A RSt 1 L AR P B B SR 5 o AR, 3 e B
ARV AFEBR it S8 b 3 A i Cd R, L4
BE Cd SRR R & F0 PME 16 MESF  BF9E 40 i BE
FEM Cd Fit SRS L PME [EPERC R, LU
i — 2 48 7s Tt 3R L P 28 i 20 B R i A 3 0 Cd
SPUS RV HIBLE

| HREHE

1.1 SEIgHF#

A - S AN A A AR CR B T RS 44 VG L2 T AT IX
i FHAERR 2350 2 4EF0 14 4RI . BEEFR
OIBIATEE T 5 AR, RS R TR R R
0~20 em 3R JZRE L 5 XTI B AlAE AR , fefe R A
5 A RRE IR A 5] A RIS = A . Pk L
B RO AR ZESE Y i 1 mm fLEE . Rt
TS I AR A A EAE, T 4 CUKFE P IR AR &
FH o B AR 25 88 5K e T3, IOK 48 K 73
SRIEHEZERN 3 TF, Zp B AE BB L, IhRRAE,
T80 CUKFT BLORF 25 o PN AR R 138 34 Sy i 1
BT, R R A BT 3 1,
1.2 i&MEsEit 14 Cd F1HER Cd E=EHAE

Ve 4R T o PR A (DigiBlock ED54,
LabTech ) #4712 TH f# , BCER 23 75 I W 1CP-MS (-
CAP-Qc, ThermoFisher ) #4174 Cd & &M &M, +1E
AR Cd AR B AR HE GB/T 23739—2009 J5 7k
HEATINE,
1.3 FintEH Cd E=ERNE

P25 LT BIFIES PRI 0.25 ¢ FrIUAE b T i
BN, 10 mL HNO,, INFE 8850, R A 28 K
A HL A /X ( DigiBlock ED54, LabTech ) Hp i #4
fiff, I M AR AL Cd Bl [m] 1.2,
1.4 FEFnMPEEERIRENAN Cd & 2RNE

P Al 22 AN 20 f BE Y R I Z % Zhong S5 5
AT o K ZERN 3 I RV I, e A2 21 50 mL i
DEH A T5% 1)K CEHR BR AT =42 3 1K,
WIKZ BRI 10 mL- g™ MW BEE . RSP E
20 min J5F 4 °CF 5000xg B> 10 min, £ FFRG
DUVEYI A 127 (B AR, g/mL) B K PR | PP - =
AR LR AW AT 1:1) B B s AR R PR 4
PG, BRI 10 min S5 B0 A B, TT
TEVR VR TG VR R A0 B RE | A 4 CORFE IR 75
Mo

FeAn 2 RE T AR AN Cd B sl g W] 1.3,

& | FREFRIEHESEH IR MR

Table 1 Soil physical and chemical properties of greenhouse vegetable fields in different years

GRS pH A HLiKk/mg kg™ AW /mg kg T /mg - kg™ K A /mg- g
2 4F 7.71 1.71+0.12 48.83+0.61 470.05+4.87 0.84
14 & 7.96 0.84+0.40 25.53+0.29 416.98+0.54 1.00
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Figure 1 Total and available Cd concentration in different planting

years of greenhouse soil
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planting years of greenhouse soil
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Figure 5 Galacturonic acid contention in the cell wall in different

planting years of greenhouse soils
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