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Effect of black—net or black—film coverage on plant growth and Cd and Zn contents in Sedum alfredii and

corn rotation

LIU Peng, HUANG Xiao—yu, YANG Da-li, TANG Ying, LIN Yun—shen, JIANG Cheng—ai, WU Qi—tang’

(Key Laboratory of Soil Environment and Waste Reuse in Agriculture of Guangdong High Education Institutes, College of Natural Resources
and Environment, South China Agricultural University, Guangzhou 510642, China)

Abstract: The effects of black—net coverage, black—film coverage, and control (CK), i.e., without coverage, on weed control were studied in
order to reduce the labor cost. Weed control rate, crop yield, and Cd and Zn contents of crops were measured. Field experiments were con-
ducted with Cd-contaminated soil. Results showed that, for Sedum alfredii Hance plantings in field plots, the rates of weed control by black—
net coverage were 93.08%, 93.12%, and 77.99% for three harvest times of weeds after cropping, whereas those by black—film coverage were
100%, 98.39%. and 87.39%, meaning both methods controlled the weeds well. In the second experiment, with low=Cd corn plantings, the re-
sults obtained were rather similar. Compared to CK, black—net coverage increased the yield of S. alfredii, Cd content in plants, and total Cd
phytoextraction. The nutrient(nitrogen, phosphorus, and potassium) concentrations in runoff water following additional chemical fertilization
after the corn flowering with the treatment of black—net coverage were lower than those of black—film coverage and similar to those of CK.
Hence, black—net coverage could not only effectively control weeds, but also had advantages of permeating the rainwater through the nets
and no need for opening the nets during chemical fertilization. This method is particularly suitable for application in phytoremediation of
Cd~contaminated soils.
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| HRST®

L1 g
LA PR 8 S T 0 (B U4 ) 24 U BIR
] s A PRI (R 5E T AR IV AT FR A WD) 5 58/

PEER Y —— AR SR CR A WL N o 2 4 e
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FEABRALE L 1,
1.2 iRt
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ARG BEREE A F A R B 5 e+ i I
FUAES R A T R R SRR 55 AR ORI AR B
AR o 7 25 DA K TG B A AR R AR R s R iR
B AR R R 2016 4E 11 A 7 H , + 3452 5 1
518053 R 14401 mx 1 m FIE 7 IR b . BZE3d 2247
BT E B T5 e, AR HR R , 2R )5 1R 51953 51 -4l
TERYARIH b, I 3 kg m™2, 5 L PRSI #
14 He b HEATREAL /0 A (2 Hedtb 55 ) o FE A 0 1 Ak
Py 2 e AL A s 0 AT R A AN X H— A
FEAE R0 B AR & o IORE SE RS, HEA T AR N
() S A B, SR 5 FAASE EL AT 32 L AT 47 oA 7 e
KPR % R 5 bR xS Bk

RIS 1] A SR 19.57 °C, H B3R K 95.10
mm. I IR)G, 5201744 A7H 57 HL
K617 HMET 3WAHEA Y &, I e Bl
R AR R = (48 AL PR Iy B A ) R (-
Jith 2% B AR ) P (H ) /2s Ak B 2% AR ) 2 x
100% . e Je — R WUEE 2% B AT OB 2R R e K, I
I — 2 5 I 2R B s RAE AR, I AH S F8 hs .
& AR YA s OR R E A S AR IR A
X} E 4 A HR BBCR =AY b4 T 5T E A
JE I 4 Vi B/ (B AR RR A8 5 i L R 4 JE Uk
JEx 325 ) x100% , Horb A AR FRER K v & 1
m, JE R 20 em, DIEAFEAEILIUE N 1.3 g-em ™,
1.2.2 AN[a]#E B AR Cd £k

RGN 70 d, AR IR 2017 426 H 27 H i
B A 1] -3 29.25 °C, A 3R K 249.62 mm,
S W b g E e ol S S LN N A
FRIEAT BT LA K BT i) FE 5 (R 5 D b, EEL B, i o o
PR e 11 5 R A ), KR 2k 3 Bkx2 Bk
B R 3R, FORMME H] 20 em J5 B —IK,

F1 LEERBEUMER

Table 1 Main characteristics of experimental soil

Bzt pH 5 g kg Afifi/g ke

FH & F 54t /emol - kg ™!

HHUF/g kg™ Cd/mg-kg™ Zn/mg-kg™!

A ¢IEN 4.56 0.663 0.529

7.33 18.83 0.787 54.71
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A B — R Ake K. 7 H 26 H IR IR RS —
BB IFWAE e TR i . oK AR K AT o oA
WU AR, it FF A 22.5 g - m~204), 3% 45 e i 56 /N X
R A BRI T 354 A6 /N DRI 3 A 12 A4
KA AN LR RN, I i b A S
RO ASR B W . 201749 H 6 H 5 —
U 2 B[] B U 6 K AT DA R 25 i 0 L ol
VERCRE i 2 . 55 A0 R AR U6 25 S i 88, 5
THES R e
1.3 HRHRESNE
1.3.1 FEa AR S &

- HERE SRR A% b P SE R R AT
FATFEAEA /N X B — AR (BURE IR B 0~20 em , B3 S5 TR
B VIR R F ORI R A
INDX PR B AN BORE 5 ik [) B o 3 o B ]
Ji BRI, GBR AR M 3R A, B Bk ik 20 B i, B rp
— R4y AR 100 H T . FE SRR B B
e Al

R IR i 1) SR A 5 10 4 < B A R DR I3 e 4
b AR K T4 P ZE IR K IR 3 U, VIR T3k
KA ARG B S Y e SR TR S . FE A
b BT HERR M 105 °C23F5 30 min, 58 UG R R 65 C
HEAA N BET A 0 S5 B4 TR T 6, K 22
E MK it o ML 254 B A R 0 R R A
MU, B T3 48N A

IKHE B R AR 510 28 < SRAE IR A 7K AR 220 B0
1o 8 I A DGR AR
1.3.2 FF 5L A

AR M E S B O = Sbn i, LR A8 in 5%
(LA 2E T IR 2)
1.4 HiELbIE

AR AL PR DA KA K% FH Excel 2016 4 B 52 1%, 58
14387 % F IBM SPSS Statistics 22 H 1 BALIK &y 224y
M1 771 (One—way ANOVA ), 4b BR[A] () 22 5 i 35 7K
FBE M 0.05.

®2 TEIEFRNER &

Table 2 Different indexs measurements

Eisti W5 Iy s
JKFE pH pHITHALEE
IR A AN BN G Rk
IKFERY R R ISR
IKEE LB SRR R % 52 A o e BT
KA B JE T WAy e B
IKFER BE JEF WM 6 B 1
HPEHAKR REERTEA105 CRE0.5h,65 CHTZIET)
HIWESIE  GB5009.15—2014 B, TR/ et
TR K AT R
ot £ RSB L
A LR TSk
IEPHE At LR
13 pH KA 2.5:1, pHHHL AL
RRe: LN GB/T 17138—1997,, It F-We i o e T

2 GHRESW

2.1 BIERRPEYEYE
211 R s R R s A et

F3IE 3 WAPRFLLL AR R EW i, "] LU
7 i PR 2 T AN T 2 A ) 25 S AN
R PP AL B 25 (O BEA EL 22 5 2 3, 150 ) R o 5
FRE % B B RR S B E AOR . X AR R AR
WA TG BT AT LA 25 PO B 5 R
B i PR b P[] A ) A N R S (R B e R
5555 7 5 O P A Ak B ] TG 2 2 5, 528 R HEAR
HE A B I AR . IR AT T AN A N R R
D X6 A% BB 45 T 23 3 K 43 il o 93.08% . 93.12%
77.99% ; 7 5 BT 2% B 42 ) 2K 3 4 1A 100%
98.39% .87.39% , 2 W] P Al 3 Ak 3L Xy of e B HAT 3¢
U I ROR
2.1.2 RARFZLF Y &

8 IR IE SLEOR & W= 78 T B K ERE 2= 47
W, T LR FARE ™ B a7, 25 - e B S SR ) A

®3 AALEREUREHSRENE (kg m)

Table 3 The weed and Sedum alfredii Hance biomass between different treatments (kg+m™)

o Ik B B=I AR
EEpoyi 0.795+0.313a 1.638+0.561a 1.156+0.310a 0.662+0.080b
7 R 0.055+0.040b 0.113+0.057h 0.254+0.109b 1.472+0.051a
e B 0 0.026+0.027h 0.146+0.099h 1.470+0.245a

TE A Duncan 853 AT 4548, 7 A AR 7 BE R 45 b BV B 2 18] 22 5 .35 (P<0.05) . R Il

Note: Different letters indicate significant differences among treatments (P<0.05). The same below.
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G HER, (R B AE Y R LT AR 6 X2, w1 L
EEGETE. 34 FUGIE I 55 28 ) 5 A o SR 2
T RO A, HLA PR R 22 ORI
22 BIERRPIEYRRESE
2.2.1 AR s R EE B AR IR

WNFE S PR, 7 S I A B (1 R i SR A ) 7 i o
K B B 3K 45.49 mg-ke', 535 5 T o5 SRR
25 PO BRAR B BT R BEAL B A5 6 BRAH T 22
AN E BEAE 30~40 mg-kg ' Z ], 57 35 SR AH
Fo, B A s R B E T B
RPCRE SRR RELSE & UK EY e, w5
o b PR AR RERR IR S, TS (X IR AR M R
ZRBLRZ A Yy AR, T DL A R R BOR d i 1K .
2.2.2 FORMEMRAN - HEAR AR

F 6 M T J FORKFRL 250 RO B 45 ol s 1 4%
W4 R BES &, Duncan B0 P>0.05, F B 4% 4k

T4 EXEMEYEMEXRMEPREAREEYE(g-m™)
Table 4 Maize stem and leaf and weeds biomass

during planting(g-m™)

PUAAAAE 0 35 22 5o Pl T vp 2 2 PR I A B Y )
- e 4 O R LA AN A SRR, BT A A K Y
FORZE M BT 4 5 e A X R A, (LA I T
WEFEF . 3HAL I ORI S AT R S
FRfEFR (R, 58 5<0.1 mg-kg ' (GB 2762—2017 & 5%
SEZAER ML RYRE), KRE HEE SR
9 PR AR i ER A PR AIG (A [) b B ) AN A
TR 5 22 5%
23 EXREREHRERERTRRE

280 F GBI U\ RS 3 U AR T KA
FRICER A e 45251 IOV S8 5 7 o R B4 B Y TEAL
R DL R T R WS b B BT PR R A
Xof BE Ve BEAR 2
3 i

A WF5E 2R FH A 7 55 Ak B S 2 B A 2 4 B
XK 85 G LA 11617 A A5 R, 7 o DA 0

BAT LU 2 o O PRI AOCR . SO0 R AL,
it BB 5 i A% 00 I DA 1 St A i 0 1) ) B D e

PR, R 2 2 5 0 % D' Ry BEL B /0 I o T

b ook zgnt A 5 R AR
N 2 —hEs La e N T ~
25 [ % 13144554 703+233a 573+311a B 55 B D IR SR B KR 2R R AR K A7 B
BRI 1255:290a 86h 18+16h DAY F A% 1) 2 ) RO B S5 R 25 H AR, DA 552 X
B i R 1439+393a 3+4b 9:+9h B PE0T) AR UG S B AR B S5 AT LR L i
x5 FEEXE HEERENE
Table 5 The concentration and extraction rate of Cd, Zn in Sedum alfredii Hance
Qb Y Ha/mg kg™ T B Img - kg™! PRI % BRI %
25 AT IR 35.00+1.15b 9923+331a 0.751+0.076¢ 2.908+0.453¢
BB 45.49+4.60a 6061+806b 2.980+0.159a 5.888+0.876a
74 15 R 38.09+3.82b 4889+320¢ 2.289+0.067b 4.562+0.291b
Fo ERMHMNEEMELRER FIRE (ng-kg)
Table 6 The contents of Cd,Zn in maize grains and stem leaf mixture (mg-kg™)
b3 AR FFRLEE EURE ZENEE
23 1 %) B 0.09+0.02 33.44=0.11 0.46+0.11 63.94+8.09
K] 0.07+0.02 32.24+1.64 0.38+0.12 51.15+13.32
T T 0.09+0.03 40.06+8.05 0.64+0.25 58.86+12.07
F7 REETETIER HE2 (ng-kg)
Table 7 The contents of Cd, Zn in the soil before and after the experiment(mg-kg™")
i i
b3 - - o —— —
1T I A 138 35
23 A IR 0.76+0.17 0.72+0.29 67.28=11.63 69.44+14.60
T 5 BB 0.58+0.27 0.49+0.25 54.84+21.09 60.20+22.88
T T 0.76+0.21 0.69+0.18 59.34+ 2.07 70.79+12.00
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RS IXMRERE

FILRRE (mg-L™)

Table 8 Surface runoff nutrient elements concentrations three surface runoff collectes (mg-L.™")

T THLA (SRS R) w B
25 EX IR B R BRI 25 EX IR 7L PR BRI 25 EXT R | Tl 5 PR
W 8.72 8.63 10.37 272 433 1.91 8.58 8.95 6.95
K 6.38 9.63 10.78 1.44 0.43 321 2021 20.03 50.11
FEW 11.97 1422 14.16 4.54 3.94 445 9.59 821 5.82
1 9.02 10.83 1177 2.90h 2.90h 3.19 1279 12.40 20.96
b ' B A BEL B 1 P 0 R 3 38 4 1l 2% B AR R R AL 616.
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