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Effect of Cd** and Different pH in Rhizosphere on Photosynthetic Characteristics of Super High —
yielding Hybrid Rice ( Oryza sativa L. ) Seedlings
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Abstract: To elucidate the influence of thizosphere pH on Cd* *toxicity to rice, the photosynthetic characteristics of Liangyoupeijiu
seedlings, a newly developed super high — yielding hybrid rice ( Oryza sativa L. ) were investigated. The seedlings were grown in
culture solutions with Cd** (10 mg + L.=") and varied pH, from 5. 0 to 8. 0. The results showed that Cd** content in leaves decreased
with the increasing pH value at rhizosphere and leaves accumulated higher amounts of Cd** at pHS5. 0 than at other pH values. At the
early stage of stress, the photosynthetic characteristics were complex in character. The chlorophyll contents of leaves decreased under
the stress of pH (5.0 ~8.0) and Cd>* (10 mg + L.™"), while, the chlorophyll a/b ratio of leaves firstly increased with pH from 5. 0
10 6. 0, then declined at pH7. 0 and significantly increased at pH8. 0. At pH 8. 0, the leaves accumulated the least Cd** and the ratio
of chlorophyll a/b was the largest. The photosynthetic rate and respiration rate increased at first and then decreased, with a maximum
value at pH 6. 0. Electron transfer activities of thylakoid membrane and fluorescence emission spectrum of thylakoid membrane at
room temperature showed a similar changing pattern with photosynthetic rate and respiration rate. Cd** had greater effect on PS Il and
all — electronic transfer activity than PSI electron transfer activity. Absorption spectrum of thylakoid membrane at room temperature
decreased with increasing of rhizoshpere pH value. Analysis on polypeptide compositions also indicated that thylakoid membrane
polypeptide compositions were degraded by Cd**, but the degradations under the different pH values were almost similar, implying
that the Cd** content in chloroplast might differ from that in leaves and the Cd** contents at different pH values had no much dif-
ference at the early stage of stress. The addition of Cd** did not alter the photosynthetic changing pattern induced only by rhizosphere
pH at early stage. These suggested that rhizosphere pH might play the primary role in the photosynthetic inhibition of rice seedlings at
early stage of stress.
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Table 1 Cd** contents of leaves at different rhizosphere pH values

pH {E pHS5.0 pH6. 0 pH7.0 pHS8. 0

Cd** & 16. 15 1.42 0.22 0.087
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Figure 1  Effect of Cd*>* on the chlorophyll content of rice leaves at

different pH values
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Figure 2 Effects of Cd** on the chlorophyll a/b ratio of rice leaves

at different pH values
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Figure 3 Effects of Cd** on the photosynthetic and respiration rate of

rice leaves at different pH values
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Figure 4 Effects of Cd** on photosynthetic electron transfer activity

of thylakoid membrane at different pH values
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Figure 5 Effects of Cd** on absorption spectrum of thylakoid mem-

brane at room temperature and different pH values



5524 55 1 ) Kk BB

L S 4 15

THE&H, KUK pH5. 0.pH6. 0 .pH7. 0 .pHS. 0, 1]
REAE R Cd> 1Y 3 e N R AR R ) 2540 7 A T — 8
PIRERVER, SRad s e FRBE IR B 2 A
HAHR RS ISR IOGRE ), EREA K
2.6 AE pH &HT C METAKBEERH LS
S itk B 201

TEZMR ST BRI )9O LT 2k
HF PSIUI, M 6 u] WL, ZEfihf 2644, 45iR56 41
FPLRELE 685 nm Ab 5 R FTIE A TR, HUU
pH8. 0 i35 20 F FE A JL A Wl & o MKk pH6. 0.
pHS5. 0.pH7. 0.pHS. 0,

60

o «pl=6.0

2 «—PH=5.0

Z 40 «—PH=T.0

= «—PH=8. 0

K 20

BE
O 1 1 1 J
600 650 700 750 800

WA/ nm
6 SRTEARE pH FHTHEEFEEERIE
KSR R0
Figure 6 Effects of Cd** on fluorescence emission spectrum of thy-

lakoid membrane at room temperature and different pH values
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Figure 7 Effects of Cd**on polypeptide compositions of thylakoid

membrane at different pH values
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