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Abstract

Cucumber is one of the main vegetables in the world. Zhuzhou area accounts for about 3.2% of the
vegetable cultivation area. The response of cucumber to different levels of cadmium pollution and
the adaptability of cadmium stress are mostly laboratory studies of artificially adding cadmium at
the seedling stage, and there is little research based on the field production environment. Under
the cadmium background of 0.78 mg/kg, 1.46 mg/kg, and 2.12 mg/kg soils in this experiment, 9
cucumber varieties including Jinyou 48, Shuyan Bailv and Jinyou 35 were used as materials. Ran-
domized design was used to research the ability of cucumber to different levels of cadmium pollu-
tion, the effect of cadmium pollution on the growth and development and cadmium content in dif-
ferent parts. The cadmium safety of cucumber food was also studied. At the same time, with the
three main varieties of Jinyou 35, Jinyou 48, and Baiye of green vegetables as materials, compara-
tive design methods were used to study the effect of nanotechnology on the cadmium-reducing ef-
fect of cucumber fruits. At the same time, with the three main varieties of Jinyou 35, Jinyou 48, and
Baiye of green vegetables as materials, the comparative design method was used to study the ef-
fect of nanotechnology on the cadmium reduction of cucumber fruits for the first time. The results
showed that: 1) In the high cadmium soil background, the cadmium content of all cucumber fruit
samples was lower than the national green food standard of 0.05 mg/kg, and the cucumber was
normal in growth and development, indicating that cucumber has strong cadmium-resistance
ability, and is a low-cadmium absorption of accumulated vegetable crops; its edible fruit has a
high level of cadmium safety. 2) In the soil cadmium background values of 0.78 mg/kg, 1.46 mg/kg,
2.12 mg/kg, the average cadmium content of low-node cucumber fruits was 0.0133 mg/kg, 0.0271
mg/kg, and 0.0320 mg/kg, respectively. The content of cadmium in fruits increased with the in-
crease of soil cadmium background value, and there was a very significant linear regression rela-
tionship between them (P = 0.01). The critical value of soil cadmium in different cucumber varie-
ties was between 2.6593 - 4.3021 mg/kg, and the order of cadmium adaptability was: Jinyou 48 >
Vegetable Research V > Vegetable Research Cuiyu > Jinyou 35 > Liuyang White Cucumber > Vege-
table Research No. 10 > Vegetable Research Bailv > Xiangyuan No. 1; production should be based
on the degree of contamination of the soil to select different varieties of cadmium adaptability. 3)
Cadmium content in different cultivars was significantly different (0.77 mg/kg) (P = 0.05), but
there was no significant difference among different cultivars at 1.46 mg/kg. At the same time, the
soil cadmium background was 0.78 mg/kg. There was a significant negative correlation between
the cadmium content in fruits of different cucumber cultivars and the increase of cadmium con-
tent in the cadmium background of 1.46 mg/kg soil (P = 0.05), indicating that the cadmium stress
level increased with the increase of cadmium stress. Cucumber varieties that have a higher ability
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to accumulate cadmium have a greater cadmium resistance or cadmium adaptability. 4) Under the
condition of soil cadmium background 2.12 mg/kg, the lower cadmium content in the fruits (7 -
8th position) in the middle position of Jinyou 35, Jinyou 48, and Baiyan of vegetable research (Sec-
tion 3 - 4) cucumber decreased by 62.95%, 44.7% and 41.07% respectively, and the difference
was extremely significant (P = 0.01). This indicated that the ability of different varieties of cu-
cumber to transfer or migrate cadmium from the rhizomes to the middle and upper parts of cu-
cumbers was significantly different. The level of cadmium in the upper middle fruits was signifi-
cantly higher than that in the lower part. 5) Nanotechnology (the first generation of cadmium re-
duction products) had a certain cadmium-reducing effect on cucumbers, but the cadmium reduc-
tion effect did not reach a significant level (P = 0.05). It can be seen that cucumber crops have
strong adaptability to cadmium-contaminated soils. Cucumber fruits still have good safety when
the soil cadmium content is 2.12 mg/kg. This study will adjust the structure of vegetable industry
in heavy metal-contaminated soils and low cadmium varieties of cucumbers. Breeding and appli-
cation provide new ideas and practical guidance.
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BT AR F4RTS oK PR S M EKE R, UEHATRNEO LR EMAEL, ETRELR™
FEBHARED . ARKTE0.78 mg/kg. 1.46 mg/kg. 2.12 mg/kg=Fp KH BB ERT, UEL48
5. WA, BA35SEINEMSMAME, RABIXART, VPR T RNEKRBAEFHRE
TRAFERE LK RS, UREERNEREKRE AAFEBIM SRR ETENEW, FHXHEK
BARNEREEIT TS . R, DURR355. Bi485 . BFAS=ATRAM AR, XA
WA, BER T HRBAM MR WERENE. ERRP: 1) ERF\LETET, IR
SRR RS ESKT0.05 mg/kg BRSO R ERHE, BENEKRFTEY, HIRTESMRR
MRS GRe ), BIERERERBREREY, HREeARLAFRENEREKTE. 2) ELBEETRE
0.78 mg/kg. 1.46 mg/Kg. 2.12 mg/kghf, KI5 LR L FI94H S &S 71580.0133 mg/kg. 0.0271
mg/kg. 0.0320 mg/kg, H/NFLHESEEE LBEERMAENRE M, E-FREEREENEL
EHRAR(P = 0.01). AFFNHFE R K L 3B4EIE FE7E2.6593~4.3021 mg/kg [8], SHHERIAES
Hepoh: B:R485 > HHFHS > BRE > BiMR355 > WHEARK > B+5 > BHa% >
i—5, 5= LNARSE LB REEEES FRIENEE K&, 3) ELBELER0.78 mg/kghf A~
FafERLEsEEREE (P = 0.05), 146 mg/kgf AR GFMETLEELER: FNf, AHEEY
50.78 mg/kgtf AR HRAFHRELFEES51.46 mg/kg HIFFE R TRLFESERINMEL BFEEEE
MIRAARRR (P = 0.05), PiEAREERMNEKTFHIIRE, TR RERE BRI R M= T BRKHE
IR BARENRE . 4) AETIBEE R2.12 mg/kgH T, BIR355. H485 . B ASKHEE
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AL 7~8 AL B LF S BB AL 3~4 A R HIRIK T 62.95%. 44.7%RM41.07%, ERiL
R EEKF(P =0.01), HHBNAASFHEBERNH LRREEERIBEHRAIFEHEER, BN
F ERREMFEREKFR T HRLREERS. 5) FKER(E—RBE= RN EREE —E N RREE
H, (ERERRRIEREEKFE(P =0.05). AT, BIEDTRERLIBREN AR IE R, BIELAE
TEESE2.12 mg/kgh I EFRIFHIREN, ZMAKANELSBERIBENEREHRE. 7K
R mFiE E 5 R AR AT I BB LB IR = .
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1. 5]

RREBMERMNESBICRZ —. TP ERRSIHEY P EE K, Er] 88k Eits
T I RS e B AR R . BXE B RSB A 12 P A AR s SO fE R A 22 o 2R
1A SRR, EH AT AR 5 YR A BRVE N 521 F FE AR (Gallego, S. ML2E, 19965 Chaoui, A.%%, 1997;
Toppi, L. S.%%, 1998; 5KNNTEZE, 2003) [1][2] [3] [4]. K& V59 R & 5 A— BN 0.01~2.00 mg/kg,
HE 5 8N 0.135 mg/kg (B anbh4E, 1992) [5], H e B ARG SR g, 8 Rk, &2
PEREEELN AN S V57K S E SRR AR DR BA (LB K TS Je 5 1t, 4R
T YRR B S N . TR H AT 2R R RUA 28 75 hm?, AEPERR AR AR P AL 150 U7 t (3K
LIRS, 2010) [6]. WIMRHGEREZ S, E&EIGREAEK, LG Jmi 2.8 77 m®, G448
PR 13%. [Rlth, TEE SRS IR B S MR TI/EESRE.

NERA AR 4, H AT FL AR S A TR AR IR AR SRR I i 1 AR m i & |,
IR, SR MG gERER, DR, RERIRIE A= RS B R R AR SR, EEH
JR_E I FEHRE D BN AESE(2016)WF FL R B[ 7], 76N LHECE BIA RS J4F2 B (2. 4 mg/kg CdCly-2.5H,0)
RS e Bk b, i A BUR R(900~1200 mg/kg) AT B S $R i i IR S22 e VEAIE FR i, 7E 2
mg/kg 1 4 mg/kg H8 A0 FE -+ 45 P 1 3 AR SR 3 B 43 0 PRI T 31.40% 1 24.35% 0 {H HAIF 58 338 9 Bk
PE(pH = 8.12), TIEH & 5 0.15 mg/kg, T3 AR I I8 %8N 2 mg/kg A1 4 mg/kg 1) CdC1,2.5H,0,
HERLE NG RA, X5 5ER R H 3885 B R OR ZE R . TSR 5520150 7L R A (8], ¥R
AR 2R IR SR R I A B SRR I S R B BB A GG R, BB ALK TR, FRTEAR
SERHIIN, 4HEEk 200 umol- L™ ALFEAR /A R AL ETT 43%, W25, MR R B 59%R1 44%; S5tk
EE, AL RAR B TAR . 25, AR AR, B i A E B T b 35 1 2350 A AR 1m) 2R IS BRI e
RAESCRE QO3 FLRIA[], e TG B AR N AN RE, MEIMGIERNEK, &
Kb 6 6 2% A G R A3 R P B R S BB A K . TSRS (2009) B ST BH[10], 3 TRE 25 45 AL BRIR
FERIRE N, HAEAR A K2 B0 A0, InEEACFE R B2 T AR TR R AE K i . T IR R Ak
ek 1) 7 T 8 T 8 50 2052 R I 7 3 S 8 SR FH /K R B0 FR R 7 2, R IR B R 15 BN B i s ), T E K
HA MR, HIEAESHEEE NG A, Kk, WFR S A7 N A — 5 IR . A7t

ik
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MR AT, 2K S5E TR ISP E SR, HESEA s e R ERBN YR R, FESEAE, B
IR B AR A A

KT R HIAEE R 38 JTOG 4575 Y i 38 BRI AR e PN I 7, B A ok AH G RIE . A
HIFFCAE K FH AR S G 3 1 = Fh 4R 7 5:(0.78 mg/kg. 1.46 mg/kg. 2.12 mg/kg) % E T, W70 8 AR R ISR B
FetE,  DLRAUKREA NS 3 IR S PR AR SOR o 28 4R 2 VAT WE VR, DU R KIAR 2 424
FERRBERL AR .

2. MMERHE
2.1. WEHH

Bk A AL 48 5. L35 5. BEERE. BHTAS. BMLS. WS, mENS. EH
5 WIRH E B REE 9 AN SRl

GORARL: BRI IR BHEL A R4, S 2015 AR 158 — RPPK AR S BHE A

PR T3 A TR EALHE 2 Bl R IN T 2 A DX B A, JEHX 0.78 mg/kg. 1.46 mg/kg Al 2.12
mg/kg =R S0 LI, RIS R S 350 P KA A .

2.2. AT

RIGIE =AY s B A T EN T, VXA, = RESE, MRS 27 X, R
FHRBERE 4, REEDE 2.7 m (B274), /MEETE 1 m, KIETE 03 m, HEZKET 0.4 m. PNXK 8K, F/NEE(X)
AT, BT 16 8k, 328k, T 201593 A 17 HEEM, 3 H 24 HEFFSHHAY, 4 A 19 HAEAEM,
KR 78 o5 ks . DABEAE N, 667 m? it 2448 500 kg, AR 80 kg, A7 A IANE jt A\ 28R 2 1K,
Wit RR AT 1k, e R R R KA,

TE TR TS 5 2.12 mg/kg 19 PLEREE A (BRI 1T 708 X B A ), IR HEAR 48 5 B e AL 35
FEA TR, BINgOK PR A A . RIGSR X AT, B[R AN X AT g R AR S B AR A
B—AT Rt KA R BRI 40 kg/667Tm?®, T 5 ML RT /it -

23. BESEN

EURETEA7: ANE 3408 5 N B A EEBAR IR I EURE, SRR AL (B 3~4 F670) 3 NS gk P
ARG (I BURE , BREEARTIALCER 3~4 FAD)EURESN, IEH AR ERATAL(ER 7~8 L) i IR 5L,

HRE IS [A] s 2 TSR S0 21 3 o R BB I UORE, 465 3~4 HiA ) RAE 5 H 18 HAE A, 55 7~8 Tifr &t JNAE
5 H26 HEA.

Hpfe: DU EURE, BUREEN 5~6 263K,

K77 GB/T 5009 15-2003, #3645 9% .

2.4. BUEALIE

TRIG B K H Excel 2003 BHATH 3R B3R 77 22 /3047, R Excel i) TDIST R AT FEATL X 2836 1
Z B IWRN(LSD), KA T-test HHAT 3 A A5 A7 S S48 & /. PKEAR R FH ROR H) 53 HEAG 56
3. BRE S
3.1. B|INXHEAME RN R K RECER & K ED

RIGEN], 7T 5E 0.78 mg/kg. 1.46 mg/kg. 2.12 mg/kg 5F K, AS[E 3 I F A5 A7 R 52
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MR BARIE 73 58 0.0071~0.0217 mg/kg 0.0164~0.0383 mg/kg. 0.0200~0.0495 mg/kg, 9 iR i /N
I 7 S SE AR & B IR T 0.05 mg/ke I B ZXhnritE . 36 1| AT, 76 L3840 15 5 {H 0.78 mg/kg. 1.46 mg/kg.
2.12 mg/kg i, TR 7 B2 FH48S & 5 8 0.0133 mg/kg. 0.0271 mg/kg. 0.0320 mg/kg, FHH
m%%% TEMA LR SEMR . H DR S RES R, IR SE S TR

SRS BT IE 2 A AEAER B E I IEA K R (r=0.9949", P = 0.01), (HAR[F SR AEAE —E 25, H.
AAR 48 5. BT IS WIFH AR, AR 35 5 2B E IEARSG, WUPR R, ME—S. w5
A S R EE EMKR, SIS REBEKE RIEELEETFE, 7T DA E 2T SER 22 4K (5
TR < 0.05 mgkg) N LRI FE, 00A B R E A KK R 8 AN RIS Rl K - AR I RE 1R
zw%%amnggzm,ﬁﬂ%ﬂﬁ%tﬁ%ﬁ#$%~Eﬁmﬁ%>ﬁﬁ£%>ﬁ%&£>%ﬁt
35 5 > WHAFK > @5 > @otag > ME— 5. A5 E MR Sm S ERKME N 0.0495
mg/kg, SelE— 5 A LI 5 2.12 mg/kg I HIILE, m%%m%% S E 2.6593 mg/kg (1) 11
G FUE, FARAA R SRR S BT RS AR R AR RS . DR, iﬁifﬁﬁi B YRR I AN R
BRI VB T B A, A ST IV 4 ) TR R ) - AR 1 B 3 mg/kg A

72T R, E BT 5% 0.78 mg/kg I AN [R] it [A] 5 IR S48 7 B 22 7 2 3 (P = 0.05), 17 1.46
mg/kg AN [ 5 A 1) T 23 72 S (H 3350 & B 2,12 mg/kg I B 4 SN X B/ I 8005 17 R AR 5 2240 H1) » R
F Excel ] TDIST A HH MR A5 B /KT 0.05 F1 0.01 LR E: £ HEEET 5 0.78 me/kg
T, BRAFEASSEE R, AR 48 5, DLUAGRHT TS 5 WIRE B I ) SR S04 A 8 2 Rl W
TS SIS, HR 35 5. BES, DLRERIF S 5EL 48 5 b (Al 2 Rk B KR,
bmﬁ@%ﬂaiﬁmujn)ﬁ AR TR B, 7E B8RS 5% 0.78 mg/kg AN [) 35 JIN it o SR i

5 1.46 mg/kg TR RN R A R INE 2 M AFAE B I O 2L R (r = —0.68037, P = 0.05),
R%%%%% HK IR 58y, IR BE D B0 IR B I R ™= 2E T ORI SR LA g ) B0 1 R

3.2. BMARBURLRESBERSH

WMIGK A, 75 I 5 2.12 mg/kg &M, HAL 35 5. @ 48 5. WAL =AW A IS 7~8
7 B I R SAR S B 3~4 WAL IFEAK T 62.95%. 44.7%F1 41.07%. T KIGRE, % 3~4 T 55

Table 1. The average and safe level of cadmium content in cucumber fruits under different soil backgrounds (mg/kg)

1. FRLRERTRARLES ETHERREKFIIRFBIRFED R (mg/ke)

I I S AR eSS
AL 48 = 0.0167 0.0218 0.0295 y =0.0096x + 0.0087 0.9919™ 43021
R L 0.0127 0.0283 0.0318" y=0.0143x + 0.0034 0.9420" 3.2587
Wi —5 0.0128 0.0342 0.0371 y=0.0182x + 0.0016 0.9184" 2.6593
BRI 5 0.0149 0.0271 0.0247 y =0.0074x + 0.0115 0.7644 5.2027
w5 0.0141 0.0298 0.0345 y=0.0153x + 0.004 0.9573" 3.0065
Bt 0.0094 0.0225 0.0267" y=0.013x + 0.0007 0.9603" 3.7923
FAA=E 0.0078 0.0296 0.0328 y=0.0187x — 0.0038 0.9217" 2.8770
WIFH A # R 0.0176 0.0281 0.0363 y=0.0139x + 0.0071 0.9980" 3.0863
A 35 = 0.0142 0.0226 0.0342 y=0.0149x + 0.002 0.9949" 32215
S 0.0133 0.0271 0.0320 y=0.0139x + 0.0039 0.9949" 3.3165

1) HAFEA XA NS RREEREP=0.05); “FRBEERFEP =0.01).

DOI: 10.12677/hjas.2018.86084 554 b k=


https://doi.org/10.12677/hjas.2018.86084

R %

Table 2. Two-tailed probability value and multiple comparison table (LSD method)
7 2. TDIST RHFAEMRES L ELLEER(LSD %)

WEEE A48 BN EMR3S O EmeHE Mk EEER BT EEer

1
pi )18 5 5 5 5 5 ® 5 2
S
%ﬁiém 0.0176 0.0167 0.0149 0.0142 0.0141 0.0128 0.0127 0.0094 0.0078
&

RIS 0.0078  0.00217  0.0045™  0.0182"  0.0300°  0.0323"  0.0835 0.0894  0.5742
Bt 0.0094  0.0070"  0.0148"  0.0563 0.0894 0.0956 0.2216 0.2348

BRI AR 0.0127  0.0817  0.1540  0.4226  0.5742 05992  0.9706

Wi —5 0.0128 0.0874  0.1639 04436  0.5992 0.6247

B 0.0141 0.2048 03512 07779  0.9706

B35S 00142 02173 0.3698 0.8062

AR 0.0149 03160  0.5103

485 00167  0.7224

HHABK  0.0176

TRREEMFEEP =0.05); TIRREEHREP =0.01),

7~8 i IR SR & BAFAEN R E Z 7P = 0.01), YN EIR LA 2 2K P40 N AR s i
PR EILE 3).

3.3. GRS R RIURSCHIFEREIR

7E 3R TS 5 2.12 mg/kg RIS R, 35Tk A 93K A2 A BHLAR 77 40 kg/667m?, 5 A it 4 K A A5 FELAR 771
AHEE, AR 35 5 AR 48 5. BRI LRI ER 7~8 A R SLER B B I PRI T 15.55%- 9.98%- 13.61% (55
4)o T KEGRI, ZOKAZS BHAR AN 3R 7~8 567 S SE 1 B4R 25U R ARk B s 7K

3.4. BRI RENENEKELZ TR

WIEE 4~6 H ONMEZET, ARIIAR K7, HIRE 50%A 4, JBIEE S LT R 2.12
mg/kg JEEIS YK, TERRINIT R0 S0 X3 5 A — 2 T AR . AHSCHT SR IA, 4R 28 5 0 i I A8
AN KRG, TP E M TR AR AE K QD NS, 2009; REESCMERE, 2013). ARKAE K H EEY 5
BT N ibAT, EFVAEKREIES, AEIRAKEN, WEREKIERAK, HRRIHHEN
R FAREEILE 1),

3.5. BINER LT

RIEE R (HIEAB R EArE) GB 15618-1995, HIEH S EN 0.6~1.0 mg/kg i@ HE 5 YK .
W BT ERT 1.0 mg/kg B LIRFN G ER H X 8. A5G EH 7 0.78 mg/kg. 1.46 mg/kg.
2.12 mg/kg =ANIE L ERTS YR 3%, JRLE B ARAE P R AT IR AN IURE R, Oy ZE AT R
I FAEAER /N, BRI R A3 5), Bk, R0 45 FROZ AR 3150 I WORIVE A% 38 I LT G
RE RIS IR SR 1R 22 4K . RIS RRW, WA E TR SR S ERARHE S T B3, Frak
TURE 5 B = 6 2 BN 0.0495 mg/kg, 3T 0.05 mg/kg b E 4 fbnvs:, H A KA & IEW .
Ui B T IR A AR IR SRR AR R AR SR I bR is Yeme /1, A REAGRE R T 2K, wLMER
SERL R P R B SR R
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Table 3. The results and analysis of cadmium content in different node of cucumber

3. AN ETRELES ERNERRITER

i 2 3~4 i RS A = (mg/kg) B 7~8 T R A B (mg/kg) = 7-8 R 3~4

I il il 1y I 1l I ey RS S EE%
A48 S 00339 00278 00269 00295 0017 0017 0015 00163 -44.70
BBTAS 00249 0031 00425 00328 0020 0021 0017 00193 ~41.07
HME35 S 00371 00262 00393 00342 0016 0010 0012 00127 ~62.95
Ty 0.0320 00283 00362 00322 00177 0016 00147 0016l ~49.94

Table 4. Effects of applying nano-eco-impedance cadmium on cucumber noses 7 - 8 (mg/kg)

= 4. RAMARESHEBTIMNRINE 7~8 T RER/E BRI (mg/ke)

A i PR A A B4R 7 At it FE 299K A 25 BELAR 75 R e %
Ak 48 5 0.0147 0.0163 -9.98

FERNSES 0.0167 0.0193 -13.61
B35 5 0.0107 0.0127 -15.55

g% 0.0140 0.0161

Figure 1. Growth of cucumber under the cadmium background of 2.12 mg/kg soil (left picture shows seedling
and was taken in cloudy day; right picture shows result and was taken in sunny day)

L £ 2.12 mgkg TRBERTANKAE KL EH R EEAEH, PBXBF; AEAERY, BX
hiR)

4. BRESH

1) 38 JIUE TR RIEEE,  HRT5 R B BN RE 5. A IR fE v i LI 5t kAT,
Bt SR B KT 4R i, AR B R O BT A A T BUOR IR ST IE AE ) BURIE N RE 1. BT TR
MFEARE & BT BRSO dint, B EMRSRR2eACr KRR TR, B, Hal
T Y DK 7 ov) G R (EX T e i M NI s B U2 R TR P el R s e EO AR E - JI0E At O N E )
TR RIS M. B ARSI R THEY, ERTISR R M. XIHIIRE.
AR AR SIS S PR, AT LUK S AR Dy LR AR T Xt M) R B 1) 2 AR, DA Rl 8 5 e X
0 i SR A B T 5 e X

2) BTURSCAR & B IR T SHE MG I B, VTSR 22 A A7 X AR T SR A7 £ — %€ 1Y
TGNV . AR, BNE LR & & 2 mg/kg AT ARG G b b AR ARG P AR . AR
AT SRR AN R b PO P SRR N S, S DO 5 TR R A S5 4 TR B - 3848 5 A 3 mg/kg 24, HLZE
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77 b AR TS YR IR A R SRIE L RE ST A A, DB DR BTUE P AR 2 4

3) R A AR ZE 1] p B AR SR IS BT R SR R I AEE B E R . DL, HRERIERE 12 IR
A AR R B E AR .

4) GERAZSBARFH IR I GORBOREESR ™, B TSI -G ah, HOW /KRS 2 fhii
SAEYIA U L (B4R 1 F GEEE TR RIEE A6, 2017) [11]. AR5 A B g K AR &S BEAR T S — A 4,
X ICRA —E BB AR, (HARIAZBIRZ R, XATRES 0N AR IE N RE D58 9K A= 25 AR 771 )
BN DRSS — A0 i B B R BE /1A IR R K

5) ARIAR K IERPRE A TR AR A F AR R RE TR, SHX R RFEERSE
W, 2009; FASCHIEEE, 2013). XATRESAHCHE 7T £ BRI BN E ], HOKZ RAKRE 808 77K
BRI ARSI R, FEIRCR, HARIIA S 5 TR E R R A K.

SE 3k
[1] Gallego, S.M., Benav, M.P. and Tomaro, M. (1996) Effect of Heavy Metalion Excess on Sunflower Leaves: Evidence
for Involvement of Exidative Stree. Plant Science, 121, 151-159.

[2] Chaoui, A., Mazhoudi, S., Ghorbal, M. H., ef al. (1997) Cadmium and Zinc Induction of Lipid Peroxidation and Ef-
fects on Antioxidant Enzyme Activities in Bean. Plant Science, 127, 139-147.

[31 Toppi, L.S., Lambardi, M., Pazzagli, L., Cappugi, G., Durante, M. and Gabbrielli, R. (1998) Response to Cadmium in
Carrot In Vitro Plants and Cell Suspension Cultures. Plant Science, 137, 119-129.

[4] SkINSE, AR, Mk, % BEA EREICRE LI SR EED. FE T, 2003, 24(8): 28-30.
[5]1 Sundp, ReslBd, BFIE G, X T LI - fEMR G EIIE 5[] 138, 1992, 24(3): 129-132.

[6] k2R, %7k, Fifgs:, 5% 2010 LIEMERETE SESHREF R —@E LT - (EM RSP N EENES
Apm R4 [T]. HIER, 47(4): 628-638.

(7] FHEESE, FAEX, xell, £, MBS Ao R AT g g 8 s m[)]. bRk, 2016,
55 (18): 4711-4716

[8] IS5, sk, Rk, BRuUE, sEFL A0 208 FRRIU 34 i RSO 18 AR A B B RE A [T]. AR ER SR} 2
23, 2015, 34(3): 409-414.

[91 RAEESC, EEZE. REXFEAAETURE MR S EC & PUEAR B R G R m[Cl/h E E 2 a5 AR E 2, 2013.
[10] M. X R Hi4R . 4T E MBS R [D]: [Mt2Ae 3], T RRA K, 2009.
[11] 2BEAE, HALYPRERIER N Cd 163 I8 52 i LR L[], folkEl 4, 2017, 7(3): 256-260.

Hans X
SIS R PR 2

1. FTHF%nM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THARMELSE: [ISSN], HAMATI ISSN: 2164-5507, Rw/ i)
2. 4TITHIM T I http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

hmiE S http:/www.hanspub.org/Submission.aspx

HATIMEFE : hjas@hanspub.org

DOI: 10.12677/hjas.2018.86084 557 b k=


https://doi.org/10.12677/hjas.2018.86084
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjas@hanspub.org

	Study on the Cucumber Adaptability and Safety Evaluation of Cadmium Pollution
	Abstract
	Keywords
	黄瓜对镉污染的适应性及安全性评价研究
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 试验材料
	2.2. 试验设计
	2.3. 取样与检测
	2.4. 数据处理

	3. 结果与分析
	3.1. 黄瓜对镉胁迫的响应及果实镉含量水平分析
	3.2. 黄瓜不同节位果实镉含量差异分析
	3.3. 纳米生态阻镉剂对黄瓜果实的降镉效果
	3.4. 高镉土壤环境对黄瓜生长发育的影响
	3.5. 黄瓜镉安全性评价

	4. 结果与分析
	参考文献

