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Influence of Cadmium Stress on Photosynthetic Characteristics of Maize
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Abstract: The pot experiment was conducted to study the effects of added cadmium (Cd )on photosynthetic characteristics of maize under
simulated photosynthetic radiation(PAR ). The results showed that in the high concentration of Cd(100 mg-kg™")stress, corn leaf blade
chlorophyll a, b and the total chlorophyll ¢ content obvious reduction, the distinction ratio compared CK to drop 65.32%, 54.95%, 62.57%.
The concentration Cd(1, 5, 15, 50 mg-kg™) under processing leaf blade’s chlorophyll content dropped little, the Cha/Chb ratio reduced few.
The concentration Cd (15, 50, 100 mg-kg™') forces caused the corn leaf blade photosynthesis speed to drop, the light compensation
point enhanced, the light saturation point and the apparent quantum efficiency reduced, the dark respiratory rate elevated, the low concentra—
tion cadmium coercion( 1, 5 mg+kg™) enhanced the light compensation point, the light saturation point and the apparent quantum efficiency,
cut the dark respiratory rate.
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X, EA TR A BT AT - pH6.42, H AL 1.63%, S5
8 032 mg-kg?,N 0.09%, #%k P0.05%, ¥k K
0.04%, TN T3t 2 mm § , IEFBIEAIA CdCL-
2.5H,0, Sk B 1.5.15.50,100 mg kg™, RbFH ¥k BF
S LABtRTT . A INERAVE N B, 3 A BRI W,
FATIRS, RFFROKE K 10% 745 14 d J5 , AT, -
BEHEWIRS) 2, BT 3.0kg, BAEMES
HE(N 15%,P 15%,K 15%)1 g,

A5 By A R B KT 38(CT38), Ff 1l
FIARARFIBE , BRI 523 /9 CT38 Ff 1T
R S A 10 B0, 41K ZE 2 om =T, 7]
W 284 3 vk I T BRI H BEAE &K sHF 1
B KEAERFTEH ERKER 65%~70%, B EAK
A ek B[R] — o e A (3225 B3GR 3 ok
HOZEARFEEE 20 d B R HEAT & TR BR S HTI0 A2 , 3
HIREH,

1.2 St Rz h 2% B i E

FIH 2 E LI-COR 24 W] 7™ LI-6400 fE#XO66
YEFIEAY, TERER 12:00—14:00, ¥R (30£0.5)
°C, KX CO, ¥ (380+30) pmol »mol™, 25 A X 1B
& R (40£10)% , HE BT BR CK 5 4@ if Ab 3R [/l —
K EA FRFERSS 3 Bk, WEAHRIFRALA A ot &
TR W B Y R B PR SR B 55 , KR IR ' B
(PAR) 2000.1 800.1500.1200.1000.800.600.400
300.200.150.100.50 1 5 pmol - m2-s7, DIJGHESRBE
B (PAR) AR D6 A 3R (Pn) HYBIZ: OB A1
FHEmp L, #E—2KHE Bassman Fll Zwier 7775,
PAEZMEK T EEIOEEHEE(Pn) RUWEFHE
(AQY) HEWFIE = SEME s (LCP) SR F1 & (LSP)
EZH

1.3 HEFEBEZESENNE

22 Arnon W5 EE, FREERE 0.2 ¢ BT 10 mL 80%
B PR R H G Ah 12 52 48 h, HA IR 2 Ik, f8i st &
KA, OREHETHNIERT . F UV-2450( &5,
HA) 43T E LE 663,645 nm AL OD
{8, THEM4E a.b FLEMHSER c SR,
14 HiELE S5t SAE

iz i Excel F1 SPSS B4 B4 #4757 o

2 HBREHZM

2.1 fEEMEXNH R X EBRESENHIT

MaR R RHEYE A E RS R RIBORE Y R,
SRR AAEERR MG ESEEHEYE
R A VERRE I Y A B B A AR E
A PRI B TR ART, N [RIHREE ARl 28 %o oK i
Fr SRR MR AN, B b8 VR B B3N, R R
HERE TG, RAMEREERERNHR
B W ERMGEZH B, HE 1 TH,HEE a,
b c P B R Uk B T T R A, ZEARVEE R 100 mg-
kg KB B E K, H(1.5.15.50,100 mg-kg™ ) 4b#H
{ifi Chla &/ FIHLXTHR CK FRET 29.76%.38.47% .
3935% .40.83%.65.32%;Chlb £ 8433 F % 730.29% .
36.99% .37.45% .38.06% .54.95% ; T Chlc &5 & W &
F Rk BB /> ,1.5,15.50,100 mg -kg™ 4B
T, 43 5 HeXoF B AR 29.89%,38.08% . 38.89% ,40.09%
M 62.57% (3K 1), M43F a/b B EHIERIRE BT
10 mg-kg™ B} 542 a.b.c & BILEEHFR ,
VR BB TR TR, 7E 100 mg-kg™ B 5% AR HE
TRET 23.02%,

DL SRR, FORE XN A B — 2 E N fE

® 1 REOEWMERMHFHBEESE(ng g FW)RIRIT

Table 1 Effects of Cd treatments on pigment content(mg+g™ FW ) in maize leaves

AR Trament/ - WAER o Crlomphvllof TS D CrlomphyIL b ISR o oL ut it aty hlorophyl
CK(0.32) 1.825+0.113a(100) 0.657+0.015a(100) 2.482(100) 2.77
1 1.282:+0.085b(70.24) 0.458+0.021b(69.71) 1.741(70.11) 2.79
5 1.1230.107b(61.53) 0.414+0.035b(63.01) 1.537(61.92) 2.71
15 1.107+0.115b(60.65) 0.411+0.051b(62.55) 1.518(61.11) 2.69
50 1.081+0.071b(59.17) 0.407+0.042b(61.94) 1.487(59.91) 2.65
100 0.633+0.118c(34.68) 0.296+0.031c(45.05) 0.929(37.43) 2.13

T BPEHEA I ERMERE (n=3), 55 P RVBTF VA 53X A E 4 1, F—F R AR F 2R B E R (P<0.05), NEFRFR
0.05 8% /KF., FHE, Datain the table are values of mean+SD(n=3 ), in the parenthesis digit occupies comparison for processing the percentage, different let—

ters in same column denote that differences are statistically significant(P<0. 05),
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Figure 1 Pn—PAR light curve of the maize’s leaves in the stress of Cd
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Figure 2 Effect of Cd stress on Pn(Net photosynthetic rate ), Tr( Transpiration rate ),Gs (Stomatal conductance ), Ci(Intercellular CO,

concentration )of maize’s leaves in different photosynthetic active radiation
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RET1o MIBRMES, SEIEF S Zb B H ok B R
AL FRAR T R RERMES, BRIR T BN
RS AE SR B MR B 1.5 mg kg™ B F X AR,
vk ERME AR R T FRAEIEALE, RIRHER K
FESEE T ) Pn,CK. 1.5 mg-kg™ AbIH T ORI AIET A Pn
TEFSME RT3k 17.3.37.7.27.7 pmol -m2-s™, SEAEFN
SFECK.1.5 mg kg™ Zb3E T 43514 1500,1 945.1 630
pmol-m2-s7, MK BEARAE TR YA REIR R T A
FIFRERIRE ST . MARMME YR N 15.50.100 mg-
kg™ B, ER AR ARG E B AR B FEAK, 4351 Hox) B
FEAG 9.93%,7.46%F1 40.18% (3 2),

FW B FRCRBE R a W BT T B, R
FORER TR EE CO, KRB 1A FTREAL, 7EMRO6E
T, AR TR CO, M43 T Hk > , s I 3 5
BE SR Vi b TS 0 (3 2) o X P 538 2R ) 52 )
WK T 4R R AR B 2 B 4R s 3 i g iep
W SH T 7™ B 4 i (o P IR R A1, X R A AR
Z R MY X B 4 TR AHE S N B A 4 R T B
PNAE &L, 38 A 2 R S Ok 2P, FE 1~100
mg kg™ LI T HEIF IR SR AR F X IR, RIIEK
FEARAL IR T AT BB 0 A, SO 7E i iE
AT AR T RER IR
222 FEREHEAR

BER OGRS R HEER , TR A ZE G R th B L
IS, SR AR AR BE (1.5 mg-kg™ ) B ZE 6 7
BRI, B W E (15.50.100 mg -kg ') ZE B H R T
Mo FEREASSEMSR W E RN, SEREEE/NF 100
pmol -m?-s™ B ZEE W AIEIN S48, SEHERERT
100 pmol*m2+s7 /NF 1 800 pmol - m2-s7! B} ZE S R
R, (HERRER B KT 1800 pmol -m?-s™ B, 3
TN T -7, Ui BA 6 BR i B i R
Bl (B 2-B). SRS T FRM 23
TR, AR il ' R B B i i 3

223 SALFE

SALEEYH i 5RAHATARSZHRFNER K
oy FEGEE , KSR E R WC S AR
YER. M 2C & 1, B SRS 3R BE A3 fm , Tk
ARSI BT, B OE 5 B (0~250 pumol -
m?-s™ ), LB INESF-52, 72 400~1 800 pmol -
m?-s7 B, BESERRER BERG I, KL B W 7E5E
FEEREFAF 1800 pmol -m2-s7 B}, SILEEHAFT
K, R BR R B R T SALAFFIK . SX BAR L,
BB EN SILSFESR, SRS,
50,100 mg- kg™ B AL BE TR, AT BB i T4RiE i
SEMGE A G S 0 B P4 5 e A AR AU, T
H¥GE o AR BRI B A S I T KA , R SRxT
FEASGEVE IR EA W BES0N
2.2.4 Jfia] CO, Y

FEARAHEIE CO, YR (Ci)BEIEIR A M N T )
JEHIRFETE 0~400 pmol -m™-s™ JEREIN , 2RI T E, BE
JERFFE— PR PR (BT 2-D) . 4HHfE]BRCO,
W BE R/ GE FAMR KRR CO, il SFLIEA LI B 40
MAFESLEA B R EEARZR . ROt
B, ERME BRI CO, VR BEEO HR T R Rl
BB BESLSRIG IAEIA] CO, #k B SUART X FRAL B '
SR ARHA N ALK R E BB EEAMEM . ™
A S5 R JE R T RE R RS SRAL BV B R T, Tk
TR ERE L, SRR AL, E
&K BREAE Po B T [, NTDEEVERIRIE CO, BI8
s AT BE R A AL BRI T, BB R L
REAE, 40 LRI B CO, [l Sy B RE 10855 s B E = A
WAL ERVR B AT, RFLOGPARREEINGR , 40 A E B
CO, [a] Sk Hs BIBEL T3 34 A

3 GipSitie
VIR KT Hou G & TR, T

R 2 REME T A E RSN R B AR S B

Table 2 Photosynthetic parameters of cultivars in response to light in Cd stress

b FeAMEsS Light JEHIFIR Light

SEHIFIET Y Pn The

FUWER TR I 5

Cd treatment/  compensation point(LCP)/ saturation point(LSP)/ maximum photosynthetic rate/ Apparent quantum yield(AQY )/ Dark respiratory rate/

mg-kg™ pmol -m?-s! pmol -m?+s™ pmol -m?-s! pmol * mol ™ pmol *m2+s7
CK(0.32) 12.12+1.45° 1 500+52.51° 17.3+1.25° 0.039+0.001 03" -0.48+0.037°
1 26.52+2.37 1 945+45.67° 37.7£3.41* 0.046+0.001 32* -1.24£0.041%

5 26.51+3.05 1 630+37.35" 27.2+1.56" 0.047+0.001 12* -1.25£0.033"

15 31.03+2.55 1 443+43.55° 15.6+1.47° 0.043+0.001 41° -1.34+0.063"

50 36.44+2.75 1 394+57.42° 16.01+1.35° 0.041+0.001 25* -1.47+0.051*
100 51.66+4.35* 1 410+51.25° 10.35+£0.51¢ 0.031+0.001 17° -1.64+0.032*
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J2 4R S A CERAE I S R R A, T
RESETEMRINE TG A AR 40 P 3 I, (s 219 0,-
H0, FY BB gIEN, NS5 TXHSEN
Rk F ) B B R SRR 4, R S R
B, EVREESRIIA T Cha/Chb 9 H Bt R A4 T 254k,
TESRUR E 7 100 mg kg™ B} Cha/Chb f HU1E & 35 Ik
/INo Cha/Chb fHLEHRRERBIARMIEBRE , LE
RIS RN, B GIRE ., SRERME T
Cha/Chb ) HLIEFEAG, BERERFIRM DS EW
N, SIS , PS 1 Y6 fh sk SR A, AT AR T %
A RIS

Rk R T i R & & T RE D,
Cha/Chb 4 LEFENE /N, BT LASEA 2R T B A9 1 B 55
AN HER, E R AR AL BE R IR B MM R S Y
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ARG LA %t PS I o P& 8878 M l/E Y85 48
HHESIE PSR REARE SYRIME,
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SR E A LA F R EEEEA, X E AR
W AR B R GE Y IE B T RE

SRAEYIATC A VEF R RERSRIR, 7E—E Vi
PR 157 5 T LA AR 40 P 3 Kot ¥ R ) R S M T 3
FOEE TR, (ARREE RGN, MY Rk
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A8 , 3 OGS BN L B IR 2= SRR AL, ik
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AR CO, FI BRI, BARM F <AL T W
/N ABARARIR BB, B R T AR CO, ) B
IR CO, ¥eE LTt JR AT RE 4RSI T - A1
Y K, Ca 5 FRIBLE R, MR TS FLAYFF
K, R ERA (15.50,100 mg-kg™ ) B E KA
RO AHER SIS E MR R T &, M s 32
T, UL R TR, I P R R T
TR BRI E (1.5 mg-kg™) IR Y M S BRI
SRR TR, ARSI IR R, 76— IR
JE T RESR 8 e BN oK R A S BN
EEE Po FISFL TN, i8] CO, MR EEHIMG N,
T PITHFE CO, RETRRAR, IFRILE RV RER
Pn BEASA FEREH  RAERHE LG T, TG0k
A TR R P W B AN T R M T RE R = AR
FLIR IR
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