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Effects of nitrate application on alleviating photosynthesis restriction of Cinnamomum burmannii leaves under
elevated CO, concentration and enhanced temperature. SUN Guchou ,ZHAO Ping ,RAO Xingquan ,CAl Xi’ an,
ZEN G Xiaoping ( South China Institute of Botany, Chinese Academy of Sciences, Guangzhou 510650, Chi-
na) . -Chin. J. Appl. Ecol. ,2005,16(8) :1399 1404.

In this study ,potted C. burmannii sgplings were cultured in a top-closed chamber with devated CO, ( + CO, ,
7314 mol- mol ~ %) and ambient CO, (CO, ,3651 mol- mol ") ,and at diurna temperature(day/ night) 25/ 23
and 32/ 25  ,regectively. The gas exchange ,caculated photosynthes s parameter ,Rubisco content ,and activat-
ed state of Rubisco were examined. The results showed that under + CO, and at 25/ 23 ,the mean photosyn-
thetic rate(Pnsat) of sgpling leaves was 5. 1 %higher than that under + CO; and at 32/25 . Temperature en-
hancement declined Pnsat ,while nitrate addition increased it. Under + CO, ,saplings had lower V¢ma and Jma at
32/ 25 than at 25/23 . Temperatureenhancement under + CO, d < dedined V¢mx and Jmax. Under + CO; ,
lower photorespiration rate( R,) occurred in leaves,but temperature enhancement could increase R,. Under +
CO, ,Rubisco content (Ng) and its active sSte per unit lef area(M) decreased as diurna temperature changed
from25/23 to 32/25 .Meanwhile,nitrate addition could increase Ng and M. It may be suggested that ni-
trate addition could dleviate the regtriction of photosynthess under eevated CO, concentration and enhanced
temperature.

Key words  Cinnamomum burmannii, Regtriction of photosynthess, Hevated temperature, Hevated CO,
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Table 1 Changes of maximum car boxylation rate( V.max) inleavesof C. burmannii grown in different nitrogen supply under eevated growth tempera-
ture and eevated CO, concentration

r- Ryq Rp V omax
Treatment N supply (mg) @ mol- mol %) GUmol-m 2s Y @mol-m 2s Y ¢mol-m-2sY
+COy, 0.6 31.9+3.6% - 0.50+0. 15° 1.91+0.32° 23.89+7.09%
32/ 25 0.4 29.4+2.5° - 0.45+0.09° 1.82+0.72° 20. 14 + 2. 48°
0.1 32.5+2.0° - 0.42+0.132 1.41+1.10° 17.89 + 3. 48°
0.0 27.4+3.1¢ - 0.48+0.04% 0.78+0. 26° 16. 23 +0. 38¢
Average 30.3+2.3 -0.46+0.04 1.48+0.51 19.53+3.30
N df&t * ok ns * Kk * * *
+CO2, 0.6 34.8+1.9% - 0.51+0.05% 1.57 £0. 352 28.15+3.02%
25/ 23 0.4 32.8+2.8° - 0.49+0.16° 1.06 £0.11° 25.18+1. 76"
0.1 28.2+5.8° - 0.45+0.25% 1.23+0.07° 22.97 £3.81°
0.0 28.6+4. 4% - 0.43+0.12% 0.70+0. 23¢ 17.16 + 2. 42¢
Average 31.1%3.2 -0.47+0.04 1.14+0.36 23.36 +4.61
N dfa-:t * ok ns * ok * ok ok
0.6 29.8+3.5% - 0.52+0.10% 1.71+0. 462 23.61+3.62°
CO, 0.4 34.1+1.4° - 0.40+0.22° 1.85+0. 55° 23.04 +5. 212
25/ 23 0.1 32.5+2.6% - 0.48+0.06% 1.59+0. 32° 23.00 + 3. 762
0.0 26.3+4.7¢ - 0.50 +0. 04% 0.73+0.13¢ 19.71+2.87°
Average 30.6+3.4 - 0.47+0.05 1. 47 +0.50 22.36+1.78
N dfa:t * ok * ns * ok * ok
r-: CO, CO, compensation point with the absence of Rg; Rg: Mitochondrid repiration rateinlight ;
Rp: Rate of photorespiration; V max Maximum rate of carboxylation. * P<0.05; * * P<0.01; * * * P<0.001;ns:
No sgnificant. (P<0.05) Different lettersin the same column indicated s gnificantly different ( P <0. 05) .
The same bdow.
2 co, (0.4 0.6 mgN)
Table 2 Changes of maximum electron transport and other photosyn- ( P<O0. 01) ’ COz
thetic parametersin leavesof C. burmannii grown in different nitrogen . CO, 32
supplies under elevated growth temperature and double CO, concentra-
tion 3
Inar Ne Ne 25 (P<0.05) ,
Treatments N ~mol” m’ jg0- m”
(srlng)ply @mol-md= ) (mmol N-m™?) (g Rubisp-m™ ) o, ,
+00;, 0.6 27.2743.25%  2.65+0.477  0.30£0.09% Rubiso (M)
32125 0.4 23.364£2.78°  1.95+0.16°  0.26+0.11°
0.1 10.9142.38° 1.60£0.25°  0.23+0.12° , M . CO,
0.0 17.30£3.32¢  1.41+0.38%  0.19+0.17¢ 32 , 3
Average  21.96%0.32  1.90+0.54  0.24+0.46
N dfect *xx * o M 25 ,
+00;, 0.6 30.89+4.64% 2.54£0.212  0.34£0.19%
25123 0.4 28.86+7.21°  2.37£0.13%  0.32£0.16° M. 25 CO;
0.1 25.7945.15°  2.13%0.21°  0.2840.09" CO» M, CO»
0.0 17.30£3.84%  2.13%0.27°  0.25+0.13° .
Meap 2571523 2112048 0.2940.41 Rubisco - CO,
A Néfm * ok * ok % * ok Rub|&';0 (S ).
Ambient 00, 0.6 25.6543.86% 2.12+0.11°  0.28£0.12% ao
25123 0.4 24.2046.31°  2.11+0.42%  0.27+0.21°
0.1 24.0545.28°  1.97+0.35°  0.26+0.14% 4
0.0 21.3045.03° 1.73+0.51°  0.23+0.26°
Average  23.77£1.78° 1.9840.18  0.26+0.02 4.1
Ne‘fm * * ok * ok [12]
Jmax: Maximum rate of dectron transport; Nt: Thylakoid Cesch ) COZ
nitrogen content ; Ng: Rubiso Rubiso content. , C02
3.4 CO,
’ COZ 32 f

3 , CO, 32 25 (P<0.05). ,
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Table 3 Leaf characteristics of C. burmannii grown in different nitrogen supply under elevated growth temperature and double CO, concentration
Prst X M s
Treatments N supply (mg) @rmol-m 251 ¢ mol chi-m™?) @ mol-m? Qo
+CO,, 0.6 7.282 3.45+0. 28° 9.55+1. 422 3.322
32/ 25 0.4 6.98° 3.04+0.19° 8.05+1.03° 3.60°
0.1 6. 59° 2.12+0. 16° 7.16 +0.89° 3.02°
0.0 5. 43° 1.22 +0. 34¢ 6.49+0.67° 3.86
Average 6.57+0.81 2.46+0.99 7.81+1.32 3.45+0.36
N dfa:t * ok * * kK * ok * * ok
+CO;,, 0.6 8.20% 3.16 +0. 42° 11. 26 £0. 542 3.042
25/ 23 0.4 7.15° 2.93+0.17° 10. 07 +0. 38° 3.22°
0.1 6. 60° 2.72+0.29° 9.18+0. 45° 3.75°
0.0 5. 65¢ 1.96 +0. 36¢ 6.86 + 0. 85¢ 3.71°
Average 6.90+1.06 2.69+0.52 9.34+1.86 3.45+0.35
N det * ok ok * kK * ok * * kK
Ambient CO, 0.6 6.58% 2.52+0.422 9.44+0.172 3.55%
25/ 23 0.4 6.58% 2.69+0.51° 9.21+0.23° 3.11°
0.1 6. 432 2.16+0.31° 9.23+0.12° 3.26°
0.0 5.47° 1.47+0.21¢ 7.88+0.08° 4.03¢
Average 6.26+0.53 2.21+0.56 8.94+0.71 3.48+0.35
N effect * * * ok K * ok * * Kk ok
Prst : Light-saturated net photosynthetic rate; X : Chlorophyll content ;M : Rubi soo The
concentration of Rubisco active Steson aled area bass SO o Rubisco Rubisco ecificity factor.
CO; , Rowland [ CO;,
Rubi sco , Rubi sco Rubi sco . Rubiso
.Gech [ Rubisoo
Rubi soo , CO, [12]
Rubi sco y Rubi sco [30] ( Citrus grandis)
H C02 L]
Rubi sco CO,
( Gossypium hirsutum) ( Nico Rubi o
tiane rustieum) Rubisco , Rubisoo [10] COo,
[13] '
) ’ \) CcO ,
[31] cmax 2
CcO, V emax -
Rubi Rubiso
, ubi 0
(Imex) (221, CO,
CO, (21]
. J . Medlyn ,J
,Hikosaka (%4 e mex
Quercus mysinaefolia
42 - (30 ) I
26
CO, CO, , 25
32 COZ chax \]max ’
( 3). CO, 25 0.1 Jmax - V cmax , JImax : V cmax
0.6 mg N ; ) COZ J max
CO, , 25 32 , V cmax
4.4 CO,
1 1 / H C02
’ ’ COZ
CO, ,
Rubi sco Long'® , CO;
) 30 %,
4.3 CO, Law [28
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