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of wheat under the background of elevated atmospheric CO, concentration, this study utilized an open—top
chamber (OTC) and employed a two—factor completely randomized design. Various combinations with two
CO, concentrations, 400 pmol/mol (current atmospheric concentration, C) and 600 pmol/mol (simulated
elevated concentration, E), and two nitrogen fertilizer forms, nitrate nitrogen (NO, =N, A) and ammonium
nitrogen (NH,"=N, N), were employed as treatments. The net photosynthetic rate (P,), intercellular CO,
concentration (C;) , stomatal conductance (G,) and transpiration rate (7,) of flag leaves, plant height,
aboveground biomass, and yield were measured at different time after anthesis for wheat under different
treatment combinations. The results from the 2-year study demonstrated that the elevated CO,
concentration (E) significantly increased the net photosynthetic rate (P,) and intercellular CO, concentration
(C) of wheat flag leaves. However, it had a significant inhibitory effect on stomatal conductance (G,) and
transpiration rate (T7,) of the flag leaves. Furthermore, the elevated CO, concentration significantly
enhanced plant height, aboveground biomass and yield. Under the elevated CO, treatment (E) , the
above—ground biomass, plant height and yield of wheat applied with NH,"=N (A) respectively increased by
5.00%-11.95%, 1.92%—-3.59% and 7.17%—8.26% when compared with those of wheat applied with
NO; =N, and the number of grains per spike also increased by 4.41%—-5.43%. There were differences
discovered in the related parameters of photosynthesis under NH,"=N treatment compared to those under
NO; —N treatment. The P, and T, of flag leaves were increased by 7.91%—-27.48% and 4.91%-27.48%,
respectively. In conclusion, the application of NH,”=N under elevated CO, is conducive to improving the

photosynthetic capacity of wheat flag leaves, which can significantly increase above—ground biomass and

yield of plants.

Keywords wheat; elevated CO, concentration; nitrogen forms; photosynthesis; yield
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Table 1 Wheat plant height treated with different nitrogen

forms under elevated CO, concentration cm
Ak B Treatment 2021 4F 2022 4F
CN 79.17+0.59d 70.0740.79d
EN 81.0940.42 ¢ 71.714+0.51 ¢
CA 82.324+0.82b 72.0940.44 b
EA 84.0040.27 a 73.0940.51 a

i : CN, 400 pmol/mol CO, . jifi NO,-N JE ; EN, 600 pmol/mol
CO, . jifi NOy-NJIE; CA,400 pmol/mol CO, . jifi NH, -N /it ;
EA ,600 pmol/mol CO, Jii NH, "-N At . [f] — 51 B4 J5 A [l
FRE R AN R b 3R A A 3 2 5 (P<C0.05) . T,

Note: CN, 400 pmol/mol CO, and NO;-N; EN, 600 pmol/mol

CO, and NO,-N; CA, 400 pmol/mol CO, and NH,"-N;
EA, 600 pmol/mol CO,and NH, -N. Different lowcase
letter in the same columns indicate significant differences

among different treatments at 0. 05 level. The same below.
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Fig. 4 Above-ground biomass of wheat treated with different nitrogen forms under elevated CO, concentration
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Table 2 SPAD of flag leaves of wheat treated with different nitrogen forms under elevated CO, concentration
1y pog:il 165 BFE] /d Time after flowering
Year Treatment 0 8 16 24
AN 62.74+1.71a 63.05+1.22a 63.60+1.96a 58.51+1.94 a
2021 EN 63.27+1.91a 63.53+1.01a 64.08+1.40a 59.61+1.57a
AA 61.90+1.32a 62.944+1.21a 63.35+1.56a 59.68+3.39a
EA 62.58+1.59a 63.044+1.82a 64.99+1.50 a 59.70+3.41a
AN 56.8642.83 a 57.26+1.94a 57.574+1.70 a 52.98+3.03a
2022 EN 57.87+1.66a 58.00£2.52a 58.404+1.08 a 54.20+1.49a
AA 57.484+2.18a 57.604+1.80a 58.06+E1.92a 54.46+1.81a
EA 57.11+2.18a 57.90+2.05a 58.67+3.00a 54.82+0.83a
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Table 3 Yield and yield component factors of wheat with different nitrogen forms under elevated CO, concentration

Ay Ak 3 R/ A/ %D T L B TR /g A/ Cg/ 4D
Year Treatment  Spike number  Grain number per spike 1 000 grains weigh Yield
CN 25.8 ab 38.73 ¢ 48.93 ¢ 45.88 ¢
2021 EN 24.5b 39.93 b 49.91 ab 47.85 be
CA 26.6 a 40.13 b 47.97 ¢ 49.65 ab
EA 25.7 ab 42.10 a 51.67 a 51.28 a
CN 24.2 a 38.61 ¢ 52.23 b 45.50 ¢
2022 EN 23.5a 40.35b 53.68 a 47.32b
CA 25.2a 40.36 b 50.89 ¢ 49.12 ab
EA 24.0 a 42.13 a 51.91 ab 51.23 a

A7

R I .

3.1 CO,REMBAREI G HEEH M
Ot V5 55 2 VR E /N F A ) R R R
TR /N R rh iR B SE

FOL G R RMNE WG R RN EAERKEE
= EE B S . Leakey % WF 9T R M, ik
J# CO,(600 pmol/mol) &b B AT i e i ) 56 A ik 7] £k
[EPARTE iR RN LR 7 T iN  E S RacR =N g k2
e R P B WA, AR K AE mVR EE CO, R Y KR A
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