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Abstract

The effects of Cu pollution on physiological and biochemical characteristics of maize seedlings
were studied by Hoagland nutrient solution culture, which is of great significance to the yield and
quality of maize. The experimental results showed that with the increase of copper solution con-
centration, the content of chlorophyll a and the total chlorophyll content showed a slight increase
trend. Relatively stable content of chlorophyll b, the content of soluble sugar showed an increasing
trend. The content of protein first rose and then fell, and the overall trend was decreasing. The
content of POD rose rapidly first and then decreased, but it showed an upward trend. The content
of CAT decreased first and then increased and then decreased.
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1. B
BLBEAE R TTE, RESEWAE AREKRE VAT TE, EitEmarEq
TEF, T4 R SRS e T B TR 22— (1] [2]. A SO 70 42 SR ARG et 5 K4l i 2 B AE AL A1k
W, Fok R S = R e I R R . RS E S RIS AT, MR Sk
HEKe, RERRAR YGRS AT MR ST SR R R R R, IR R SRR A K
[3] [4]. HEA40ML P BAT 2 P E AL B T LIS BN MOE A 15 . B4R Cu bBS, RNtk N
TSRS RS RIRRS]. BT E 96 B4 AR AA TR Pl SRR, PEEER A, F2
PR RGH, ALK LAGFE 96 S48 TR ARE, TSR I 1 e T S A T A B B A B

2. KEMPRFFE
2.1. SEHUAR

A EM(100 ml, 100 ml, 25 ml). Bebh HETE M. WFER. B, WE L. 10 ml BOE . B,
tatp . B, HIRIEA). 9. 5. 87J]. 05, Em, #EaK. R, 2%, REL. |
R FR%E. kB, b JEAR. RSk .

G 28 38 B 3 P 0 AL UV-5500 585N WL or YR BETE . P RF . BRSO T4 . HLUKAR
HLREY . EEA RO L TB-2 RUE IR 1R 2s .

2.2. TWRFISHE

FOEE . TRIRES . RALEE. 95% K. 95% RS . Wik, UK. =& Zm. AEIL.
T+ OKBERRA AN, IR EAN. B EEH(PVP). DUKRERES . MR . LoKRiRRE:. MR A
B TR 2B, R TR . WRERR(MET). £ &Y ZBRAN(EDTA). DUME I (NBT). ik
. 30%AAE. WAIKRE . GACE L ZER(TBA). BFF 96 2438 R i) £ KFH 7

2.3. SEREMFRIALEE

PRI, RN —B AT, H 2% BRI B, AARTEVE. R, KA R L. A
SRENE R MR, BRI —IKE R

2.4. $EiAARALTE

X} B8 40 ] Hoagland & R VRACFE(Cu™ 0 mg/L), SEI6 2 A (45 45 40 ol FE A [0 R B ) (400 mg/L,

ik
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600 mg/L, 800 mg/L)AbHE, AFALEE 12 ml FIE FERA 12 ml FUHTVAR, ESAHEBR =K, FH&—IK,
MEEIHFr . bR, 25, REAEKEN.

2.5. $BFRIE

2.5.1. HERPNET A
K FH R IR B 020 58 iR R 2T &6 o 40 I BUAH TR AL (0 mg/L, 400 mg/L, 600 mg/L, 800 mg/L),

FERKFRR 02 g, 3% OTVEIRIUT SRR, ARG 25 ml IR, IEHIER 95% 0K LB EE e
258 25 mlo N EIFAE 8 ml T-ELOEH, BEOEE R, BB = AMRISE, FHCEME. 1A

Co=13.95A465 — 6.88Ags0

Cp = 24.96Ag40 — 7.32Ages

Cungz =C,+Cy
M2 24 B (mg/g) = (C x V x FiBefE40)/m

2.5.2. EHRBOAES
K FH 25 B e i e 3R i B R 7). PR 1 ml ZEPEAKOIN S ml AT (25 H T S S VA TR
SEER A BURE 0.1 ml (0 mg/L, 400 mg/L, 600 mg/L, 800 mg/L)INZ&18/K 0.9 ml in 5 ml BLi 9% &
WV, F£2 3 min J57E 595 nm 43 OD {H.
HEANR: EAF S E(mg/g) = (0D — 0.0044)/2 + 0.0056.

2.5.3. ERRAYHEEN

23 SVBUR [ 8B A7 Y (0 mg/L, 400 mg/L, 600 mg/L, 800 mg/L), 2= FMKFREL 0.2 g BIFEF AN 1 ml PH =
7.8 PBS fEUK FAFEE R 513K, TEMFBS R FE ARk I AN PY R 1 ml PH = 7.8 PBS Z& Ml 0T BE 78 70 25N
DV, B TR A RN FRION s v R S oL o (R AR TRON v T 2o WL I 6 20T DA 25 008 ) il L1
%), HFE4°C, 10,500 r/min, B0 20 min 5L FIEW, HEEWE D E BEF, EREMEFR S, BNK
FEVTEAT FH o VE BRSBTS AR AR UK Bk AT
2.5.4. AAMRERNET L

TBA FIEER % 2 ml 020 IR A 321, /KT 15 min J5 585 2 8508 71 .3000 r/min £5.0> 15 min,
B L

XA : TBA #

SEEGAH . L IE (0 mg/L, 400 mg/L, 600 mg/L, 800 mg/L).

St HR A S HInA R A&, 439 532 nm. 450 nm AL GAE .

THEAR: AR (mmol/L) = 11.71 ODysge

2.5.5. POD BIE 5%
KH B AIAREENE POD & &[6].
XTHEZH: 0.2%1d %A A 2 ml AR 1 ml f510 7.0 PBS 1 ml.
SEERAH: 0.2%1d AL 2 ml ARG 0.95 ml A1 7.0 PBS 1 ml /il 0.05 ml B -
FAXTIRZHIAZE, 7F 470 nm AL B {H
A POD w/(gmin) = (AAs x V)W x Vg x 0.01 t),

2.5.6. CAT BB S H
X : 0.2%idEALE 1 ml Ji7K 2 ml.
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SEEGAH: 0.2%T EALE 1 ml 07K 1.9 ml FMEFR 0.1 ml.
X IR AT IR, 18 240 nm AL 64
THHEAR: CAT p/(gmin) =AA,4 X Vi/W x Vg x 0.01 X t,

3. RS SH
3.1. ESRAMERHEFERS BN

1R, BEAEMIKERN, MR a HFELFICE T, (a2 TREES . 5 RAm,
22 a S8 E FEIK 14.75%. 33.42%- 21.09%, 42 b &t LA 4.33%, J5 NI 18.17%. 6.92%,
AU, B RO FESE IN, TR AR ER a B A2 BIAMH], AR ER b SRR, RIKRE
(AR R RE AR B 4% 38 b BT, A FE IR VRO 2R 3% b IR O AR H

Table 1. Effects of different concentrations of copper solution on chlorophyll a and chlorophyll b in maize leaves

= 1. FRIREHRIA R ERM PR ER o IR b BFIE

Cu® ¥k % (mg/L) ODgs9 ODgss 442 a (mg/g) 442 b (mg/g)
0 0.578 1.355 14.926 £3.56 4.508 +0.67
400 0.533 1.175 12.724 £ 1.17 4.703 +0.88
600 0.417 0.918 9.937 +0.89 3.689 +0.54
800 0.486 1.084 11.778 £ 1.16 4.196 + 0.96

2 RY, FOKRM S ER S BME SIS ROR R N S TR, SXIRAME, R a SRS
TEE 10.33%. 29.89%. 17.80%. HLgJ@AIRERAREE 1, (R Fr it 20 205 BFEAR, T BRI & 98
FE, X E R YR E I 58],

Table 2. Effects of different concentrations of copper solution on total chlorophyll content in maize leaves

= 2. NEHRE AR ERM M RRE S 2RI

Cu> ¥k ¥ (mg/L) ODg49 ODgss Ce 4R S E(mg/g)
0 0.578 1.355 19.434 2429 +2 .64
400 0.533 1.175 17.427 2178 +1.39
600 0.417 0.918 13.626 1.703 + 0.86
800 0.486 1.084 15.974 1.997+1.33

3.2. ESRHEMEXREHRSENF N

%3 KW, MESAEBIRERE K, ARG RS LG FEAEA . SHRAMEEAR SR
Tt 5.52%, JEFFET 5.32%. 41.37%. AI¥MHEE AR SIATTEDARMZBESRA R, S RN T
B A AT B ERR AN R BAR BB S, PR e iR A 9], BEE SR A3, R AR
R TR, RSN CoP™ MEHE TR AR, T8 A B KT A BT 28 1 i 2
I R .
33. E€RHFEMEXRTEMESENR

4 R, A VAV RE AR O, T YA R R BTG N o S R R AR B, WA R S R T 78.88%.
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91.81%- 207.46%, M VAR E RGN, IR SN, X2 BT AR ERER S EYR T
ROMPTE, 4UBRBOREERG N, BIEHBRAR, XX A s N T A 10].

Table 3. Effects of different concentrations of copper solution on protein content in maize leaves

3. TRRENERANEREEREBOTN

Cu* WK E (mg/L) ODsos EAREEmg/g)
0 0.512 45.321 £ 3.61
400 0.540 47.821 +£3.77
600 0.485 42911 +1.49
800 0.302 26.571 £2.30

Table 4. Effects of different concentrations of copper solution on soluble sugar content in maize leaves

F 4. NEIRERER R ERMH AR S 200

Cu®" ¥ (mg/L) ODyso AT BE A & (mmol/L)
0 0.294 3.443 +£0.05
400 0.526 6.159 +£0.69
600 0.564 6.604 +1.34
800 0.904 10.586 £2.62

3.4. E€RBHFEXENXR POD SERI M

5 KW, K POD & ESHIRAML—HEMN LA RESE . SRAM L POD & &7
Hil FE A 0 mg/L~400 mg/L i _EFHIBER, 7E 600 mg/L i ik 2 & KAE, J5f i K. POD & —Fiéfbit
JE B, ReAEAE A A B TR A R, ek B AR o B R VORI 3G N, POD VE 4 52 BRI
{H2 POD & & LA — )G, POD MiEHAL, SEMSMZ T

Table 5. Effects of different concentrations of copper solution on POD content in maize leaves

= 5. PRIREREIA RN E KM POD & B850

Cu®" ¥ % (mg/L) 0Dy POD (w/gmin)
0 0.037 1850 +2.57
400 0.159 7950 +2.91

600 0.22 11,000 + 3.33

800 0.21 10,500 + 1.48

3.5. ESRHENEXK CAT SERFN

¥ 6 R, MEFIFEBOREMIER, CAT SEAMIKET &, FHHIK. 75 400 mg/L B T F2IHIK,
7E 600 mg/L i _EF+ B . 7F 400 mg/L F| 600 mg/L (I EH, CAT & &—HE LT, EikEHRE AT
5V PR SR AR B, XA ) T ek A v A FEE AR R FH R AL AR 77 A PR3 R, il T T S R A ) B
4. R 5itie

AR YR S5 B SR FUAE ARG G B L X ORI S AR BRAR AR S . 25 R RN, FEMRIREE )
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Table 6. Effects of different concentrations of copper solution on CAT content in maize leaves

= 6. PRIREREIA RN ERM T CAT S EHIF M

Cu*' ¥ & (mg/L) ODay CAT (w/gmin)
0 0.048 1200 + 0.097

400 0.033 825+ 0.064

600 0.058 1450 + 0.077

800 0.052 1300 + 0.021

B0 mg/L, 400 mg/L, 600 mg/L)E5 7R F F, MHE4EEK av MR G ERE FFEH 1EmRE MR
(600 mg/L, 800 mg/L)F5FE 56 T, M4REK a MUAHSZREEISHIM, HS5XNHRAMEAEELET
Britass . b 1ER MW IRIHT — D) A Gimsh I3 e, ERFR B ARG TR, R I A
S22 RN, G AT AR SRR T gk 2R A SO S B RTE PR 1], AN AE S E . B AR
WA 2O TS, SkE T 2T &S aTEEEn s E—He btas. ey
{LEF(SOD). iAW EE(POD)FIiL A AL S BE(CAT) SRR N BOARS BlE,  AT LA BRAE 1A P 35 1 4
H 5, A BRI [12]. TENESRSFEMEY P R0 H f A, X5 E RS LA
FEA R

SE K
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