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Table 1 The influence of different concentrations of O, and NaHCO, on photosynthetic oxygen
evolution of isolated sweet potato leaf cells and the uptake of 2p{ from the medium
NaHOO, “pi uptake’ Photosynthetic

concentration A 0, evolution”™ Ratio of A/B |
(mmol/L) em) B ’ ‘
200 788£15 453 1739 (100%)
2% 0, 100 @117 408 1694 (97.4%) |
0.50 58420 361 161.8 (93.0%) |
025 A8 284 1662 (95.6%)
200 62516 395 1582 (100%)
2% 0, 10 462+12 319 1448 (1.5%)
0.50 w17 24l 127.8 (808%)
0.5 19411 172 1128 (713%)

* mean+SD (=4 ** determination data, unit is pmol O, mg~'chl (3min)~"
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Table 2 The influence of different concentrations of NaHCO, on photosynthetic oxygen evolution of isolated spinach
chloroplasts and incorporation of 2p{ into the organic phosphates from the medium with 2% o,

NaHCO, 3p{ incorporation® Photosynthetic

concentration A 0, evolution™ Ratio of AB

(mmol/L) (cpm) B
2.00 739+18 7.12 103.8 (100%)
1.00 597+12 6.24 95.8 (92.3%)
0.50 473414 478 99.0 (95.3%)
0.25 331£16 328 100.9 (97.2%)

* mean£SD (@=4) ** determination data, unit is pmol O, mg'chl (6min)~"
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Table 3 The influence of different concentrations of NaHCO, on photosynthetic oxygen evolution, glyoolate accumulation and
incorporation of *Pi into organic phosphates from the medium with 21% O,

NaHCO;, 2Pi incorporation”  Photosynthetic Glyoolate
concentration A 0, evolution™ accumulation™ AB C/B
(mmol/L) (cpm) B C
| 2.0 618::22 5.87 0.71:0.04 1053 (100%)  0.121 (100%)
1.00 492+16 5.06 113007 972 (923%)  0.223 (184.6%) ‘
‘ 0.50 305+14 3.65 1.94+0.06 83.6 (79.4%)  0.532 (439.3%) 1
T 0.25 179:+9 253 1854007 08 (672%)  0.731 (604.3%)
‘ * mean+SD (n=4) ** determination data, unit is pmol O, mg~’chl (6 min)™' ;
*** mean+SD (n=3), unit is pmo! Glycolate - mg™'chl (6min)™',
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EFFECTS OF PHOTORESPIRATION ON PHOSPHATE
METABOLISM DURING PHOTOSYNTHESIS

He Shenggen Chen Shengshu Li Minggi

(Photosynthesis Research Laboratory Department of Agricultural
Biology, South China Agricultural University, Guangzhou 510642)

Abstract

Isolated sweet potato (Ipomoea batatas Lam.) leaf cells and spinach (Spinacia oleracea L.) intact
chloroplasts were used to study the effects of photorespiration on phosphate metabolism during
photosynthesis. The results were as follows:

1. Swect potato leaf cells had a lower optium Pi concentration for photosynthesis in the re-
action medium with 21% O, concentration than that with 2%0;in which photorespiration was
inhibited(Fig.1).

5. With 21% O, concentration, the uptake of *Pi by sweet potato leaf cells from the
medium was lowered by decreasing NaHCO; concentration from 2.00mmol/L, to 0.25 mmol/L to
enhance photorespiration (Table 1).

3. With 21% O, concentration in the reaction medium. glycolate formation was enhanced by
decreasing NaHCO; concentration from 2.00 mmol/L to 0.25 mmol/L, while the incorporation of
2Pj into organic phosphatcs by isolated spinach chloroplasts was lowered (Table 2 and 3).

These results indicate that the condition favouring photorespiration can decrease the de-
mand of Pi for photosynthesis. Photorespiration releaascs Pi during hydrolysis of
phosphateglycolate to glycolate and the Pi thus released in the chloroplasts can partially com-
pensate the Pi consumption in the PCR cycle.

Key words : Sweet potato; Spinach; Chlorplasts; Photosynthesis; Photrespiration; Inorganic
phospa’e






