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Effect of film mulching on plant growth and cadmium uptake by Sedum plumbizincicola

YIN Zhi-yao', HE Jun—qiang', QIN hua', LIU Dai—huan"*, DENG Lin', CHANG Hai-wei', GUI Juan', LI Zhu’, ZHOU Tong’

(1.Yonker Environmental Protection Co., Ltd., Changsha 410330, China; 2.National Engineering Laboratory of Soil Pollution Control and
Remediation Technologies, Nanjing 210008, China)

Abstract: In order to determine the effect of plastic film mulching on the growth and Cd uptake of Sedum plumbizincicola, which is a Cd
and Zn hyperaccumulator, a fallow field located in Hunan Province was selected, S. plumbizincicola plant seedlings were transplanted, the
dynamics of plant biomass and shoot Cd concentration after transplanting were determined during all growth stages, and the amount of Cd
uptake was calculated. The results showed that the single—plant fresh and dry weight of S. plumbizincicola increased very quickly during
157~214 days after transplanting (the increase rates of fresh weight of each plant for the film mulching and no film mulching treatment were
3.92 g-d™" and 3.25 g-d”', respectively; the increase rates of dry weight were 0.23 g-d™"and 0.17 g+d™, respectively). With the increase in
growth time, shoot Cd concentration decreased at the early stage, increased gradually, and then decreased again at the last growth stage.
However, the Cd uptake amount increased at all stages. The effect of mulching on average daily Cd uptake was the greatest during the range
of 30~63 days, which was 3.62 g-hm™+d™" and 3.10 g-hm™+d™ for the film mulching and no film mulching field treatment, respectively.
The two lowest average daily Cd uptake stages were in the range of 0~30 days(0.90 g-hm™-d™ and 0.26 g-hm™-d", respectively) and
214~240 days(0.20 g-hm™-d™" and 0.25 g-hm™-d™", respectively). Under the film mulching and no film mulching field treatment, the total
Cd uptake by S. plumbizincicola was 447.00 g-hm™ and 329.85 g-hm™, respectively, and the soil Cd removal rate was 16.18% and 12.16%,
respectively. In general, compared with the no film mulching field treatment, film mulching significantly increase plant biomass, Cd uptake,
and the soil Cd removal rate by S. plumbizincicola.
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PR S RAER BETS Y E I RE S IG Ly T A
32 W P RS A H R AT S R AR H R AR ) A=
e 30 L A= 4 i AR 1) s A A A 5 EL A
SR TR B 25 A O B R N S
O, 2 BB R AR DL R 2 s i i —
FhE B A 2", Wang Z520F 58 2 B, AHEL TR
TS, 7 B A PR S 2 4 0 K AR o LA S i |
A By B (B8 W 3 5135 2] 30%~107% F1 37%~69%) .
X TR SR T, AR B IR AR SRR A
SRR RS T AT DA X AS R A B AR
s R A R R R ORI 5T H RIS A B
DRIt , 4 SC DA R 48 S R b A S a3 i, 7 2 RN
KRBEEPG RT3 3 14 2 WA 5 R AE AN [R] B
V1] Bt PN ) M5 o ot O o BRI B AR A BRI
s A R A W sk SR 1 3h 25 A8 b DA R B vt
AR FE N, R P S RAE 38 T Y A8 5 1 S g
RS PR LIRS |

1 #MBE7FE

1.1 X3 XL

AU AT DI 5 7 I B A8 AR DX, 1% 1 X i T
Pty ZE WA . AR 18 CAEA AR L AR
288 d /i A7, AE 1 H B 1500~1910 h, 4FF 4 FF K i
1£ 1300~1600 mm Z [i] , - A 5 F 45 0e 1.
1.2 Rt

e B A /N X, RS /N X T RN 666.7
m’, /NIX A ZE b B (FM) , /NIX B 28 B A B
(NFM) o P/ 3 ACPE BT 3R 1 s o AE
SR T 2017 4F 10 A Ry, Fivid Jr 204 S8,
PERCK A — S AR A TR AR W IR B P B2 B
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Table 1 Basic properties of soil in test plot

AN PN Ay = ks
R % LR i . e i
. pH Organic matter/ Total phosphorus/ ~ Total nitrogen/  Total cadmium/  Effective cadmium/
Sites Treatment o 2 o o B
g-kg g-kg g-kg mg-kg mg-kg
A L FM 4.70+ 0.23a 25.48+1.02a 0.53+0.03a 1.39+0.06a 0.68+0.04a 0.56+0.06a
B AREBENFM 4.63+0.31a 25.32+0.87a 0.55+0.02a 1.41£0.11a 0.74+0.03a 0.59+0.04a

TE AR NE FREROR A R AR PR R 22 57 8.3 (P<0.05) o R 1]

Note: Different lowercase letters indicate significant difference between different treatments (P<0.05). The same below.
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2.1 BRENET =REKNZME

AT PUE A2 A A A P9 (0~240 d)
PR S K Y BRPR B T i 5 T 0T o 1 AR bR FAR
1E0~108 d 365 Bl P9 FM AT NFM 5 it b 3451 Fi B o s
A3 BIBE I T 720.19% F1730.77% , T 5 & 40 3 1
662.75% 1 664.71% , (H. P Flt it PR 0] (1) 22 57 8 I 3%
M7E 157~240 d 35l Y, FM A BRAES 5% (4 S )i 12t
T 2 T NFM AR B, #%E 3 240 d i, FM
SEFRN AR S R R T BT 26.32 g, db BT
JE A 1R 247 7.90 t-hm 25 i NFM &b P kR T & A
21.01 g, b BT E Y29 6.30 t-hm 2. BaBAAHEL
T NFMACEE, FM AbFERE i 2558 = 10 S5 R B3 T4
FAE i (BEIRR 25.40%) .

FE0~108 d U E N, A= i AR it — i iy Rk 3
£ (R=0.969 6~0.993 5) , Hrft FM Fll NFM b FE T fy £
PRAE BT H B3R358 0.70 g - d 7 1069 g-d
TR H ¥ K E 8 0.06 g-d ™. 7E 108~240 d 31

R2 ZFREAMAFEHEERTE

Table 2 Average temperature and humidity in greenhouses in winter

— {6 H Treatments i % Temperature/°C 2% Humidity/%
H. Morning 1 Noon B Night H. Morning 1 Noon I Night

12 7 December FM 21.5+7.5a 35.3+5.1a 13.1+4.2a 57.3%9.1a 31.4+6.4a 75.5+8.5a
NFM 19.3+6.8a 33.4+5.8a 13.4+5.6a 61.9+7.6a 39.7+7.2a 65.2+10.1a

1} January FM 10.2+6.5a 16.3+7.2a 9.5+4.9a 70.6+8.4a 68.5+6.8a 70.6+5.3a
NFM 8.5+5.8a 14.128.1a 9.3+3.8a 70.2+7.6a 67.4+7.1a 71.247.0a

2 J1 February FM 16.4+7.8a 35.7+3.2a 15.3+7.5a 69.9+7.1a 50.19.7a 60.4+10.3a
NFM 14.3+7.2a 33.1%3.5a 15.4+7.2a 70.0+6.3a 55.4+6.1a 64.2+7.8a

T 5 e I S TE] 43514 8500, 13:00 A J% 20:00, 32 At/ B 1414 24 H S350 .

Note : The morning, noon and night measurement times are 8:00,13:00 and 20:00 respectively.The data shown in the table are all monthly averages.
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Different lowercase letters indicate significant difference between different treatments in the same time period (P<0.05). The same below
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Figure 1 Dynamic changes of fresh weight and dry weight by per Sedum plumbizincicola
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Figure 2 Average daily growth of biomass in different periods by per Sedum plumbizincicola
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Table 3 Growth range of Cd uptake and dry weight in different

time periods (% )
CZ L NFM M
Daysafier  camle  THRE Camll  TRR
transplanting/d (. absorption  Dry weight Cd absorption Dry weight

30~63 1334.68 59.43 440.52 49.19
63~108 87.88 100.00 64.82 70.31
108~157 0.91 35.22 23.65 61.92
157~214 55.10 93.16 47.78 102.14

214~240 1.99 3.40 1.15 3.09
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Figure 4 Daily average cadmium absorption at different time
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Figure 3 Dynamic changes of cadmium uptake and cadmium concentration by per Sedum plumbizincicola
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Figure 5 Dynamic changes in soil cadmium content
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