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Abstract: To reveal the response of Phyllostachys pubescens to climate change, an Li-6400 was used to mea-
sure CO, response curves and light response curves under different temperatures, humidity, and CO, concen-
trations. The data above was used to simulate climate change in a short time with SPSS. Results showed that
photosynthesis doubled as did the light saturation point, the transpiration rate decreased, and the CO, re-
sponse curve fit a quadratic function where the CO, concentration doubled from 400 to 800 pwmol -mol™ in a
short time. Temperatures above or below external temperature 3 °C caused a net photosynthetic rate increase
with stomatal conductance surge increasing sharply. Also, the transpiration rate continuously increased with
temperature. As stomatal conductance increased, the net photosynthetic rate increased slightly. When humidity
decreased suddenly the transpiration rate had a seven-fold increase. Therefore, the “fertilization effect” could
lead to an increase in the net photosynthetic rate with the CO, concentration increasing in the short-term;
however, the greenhouse effect and possible drought caused by an increase in CO, concentration could make
stomatal sensitivity and the quantity of Rubisco activity limiting factors, even limited the whole plant’s normal

physiology and growth.[Ch, 4 fig. 3 tab. 21 ref. ]
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Table 1 Photosynthetic characteristic parameters for light response curve to the increase of CO, concentration

C,/ P/ R,/ R,/ Lep/ Le / Gs/ T./ W/
1 H (pmol - (pmol-  (pmol+  (pmol-  (wmol- (pmol - Aoy (mol - Ly (mmol+  (mmol- Cy
mol™) m?2s?) m?s') m?s?) m?s?) m?esTt) m2-s™) m?2-s!)  m?Zs?!)

X i 400 24600 04577 0.09 8 109000 70.0000 0.0417 0.0204 0.0035 0.2132 11.100 0 0.009 1

RS 28741 02546 00184 0.0098 09263 16.0625 0.0061 0.0035 0.0003 0.0257 1.6233 0.000 5
534 800 57400 0.1150 0.0243 2.1000 105.500 0 0.074 9 0.0274 0.0090 0.1918 21.7200 0.011 7

T2 43545 03205 01312 00125 09350 57588 0.0009 0.0041 00007 0.0200 1.0240 0.0020

KA /% 1 1.3333 -0.7487 -0.7489 -0.8077  0.5079 0.7947 03424 1.6046 -0.1004 09564 0.2746
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Figure 1 Photo synthetic responses to the Figure 2 Photo synthetic response to light

increase of CO, concen tration

under doubled CO, concentration
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Table 2 Photosynthetic characteristic parameters for light response curve to the increase of temperature
P/ R,/ R,/ Lo/ Ly / Gs/ T./ W/
it H 7€ (wmol-  (wmol-  (pmol-  (pmol-  (pmol- Agy (mol - L (mmol-  (mol- Ce

m?s?) m?s?) m*s?) mPes!) m?es™) m?-s™) m?-s?)  mols™)
FREE 1 17 24900 05130 0.0241 18.4000 108.0000 0.0279 0.0979 0.0023 0.0071 162100 0.0013
I 1.56 03753 00076 0.0050 3.0646 25456 0.0034 0.0109 00014 0.0802 1.1469 0.0002
TR 2 20 27700 03860 0.0447 94500 772000 0.0409 0.0112 0.0048 0.0113 84500 0.0047
J5 2% 0.13 0.1803 0.0001 0.0023 0.6048 183129 0.0039 0.0604 0.0000 0.7800 0.0270 0.000 1
FREE 3 23 26000 06220 0.0755 9.6900 533000 0.0642 02503 0.0055 0.1928 55700 0.007 8
Ty 2% 0.35 0.1729 0.0076 0.0098 09263 83766 0.0048 0.0007 0.0009 0.0100 03314 0.0029
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Figure 3 Photosynthetic responses to light under Figure 4  Photosynthetic responses to light under
different temperatures different air humidity
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Table 3 Photosynthetic characteristic parameters for light response curve to the decrease of relative humidity

P/ Ry/ R,/ L/ L / G,/ T./ W/
15 H Hy /%  (pmol-  (pmol:  (pmol-  (pmol:  (pmol- Ay (mol-m™ L (mmol+  (mmol - Cy
m2-s") m?s!) m?s') m?s?) m?esT) -5 m?2-s7") mol™)

X 640400 24500 05060 0.1038 11.9850 70.1500 0.0422 0.0186 0.0033 0.1689 11.6899 0.009 0
52 03200 04525 0.1428 0.0042 32739 81317 00004 0.0035 0.0009 00412 0.1698 0.0028
T 04000 34400 0.1810 0.0560 44950 96.1000 0.0391 0.0455 0.0055 13733 24178 0.0127
I 00150 04950 0.0863 0.0094 12657 309713 0.0082 0.0092 0.0008 02546 0.1083 0.0015
WG -0.9938 04041 -0.6423 -04606 -0.6249 03699 -0.0735 14479 0.6646 7.0864 -0.7932 0.400 0

3 Wik
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