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Effects of Free—Air CO, Enrichment (FACE) on Concentrations of Various N Forms in Rice Tissues
PANG Jing'?, ZHU Jian-guo', LIU Gang'

(1.State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science,Chinese Academy of Sciences,Nanjing
210008, China; 2.Faculty of Resource and Environment, Hubei University , Wuhan 430062, China).

Abstract: Effects of Free—air CO, enrichment (FACE) on concentrations of various N forms in rice tissues at low N (LN 150 kgN-
hm™) and normal N ( NN 250 kgN - hm™), respectively, were studied under ambient air and elevated atmospheric pCO, (Ambient+
200 pmol -mol™) by the China FACE (Free—Air CO, Enrichment). At both N levels, elevated pCO, led to significant decreases in
N concentrations expressed on a dry mass basis in roots, stems, leaves at tillering stage; in stems at heading stage and in leaves,
roots at ripening stage, respectively, and 50 %~181.8 % of which was attributed to decreases in protein-N concentrations in
these tissues as compared with ambient CO,. Thus, N concentration decreases in rice tissues could be partly accounted for by re—
ductions in protein—N concentration. Accumulation of biomass could also lead to a ‘dilution’ of N and resulted in lower N con—
centrations in plant tissues as plants had higher dry matter production of stems, ears and roots under elevated pCO,. Furthermore,
free amino acid—N concentrations in most tissues declined during the whole growing season due to elevated pCO,, while inorganic
N concentrations showed variable responses to elevated pCO, through time. The decreases in free amino acid—N concentration in
plant parts may be caused by the altered capability of synthesizing amino acids in rice roots due to CO, enrichment and could
have negative effect on protein synthesis. More experiments will be necessary to study the relationship between amino acid syn—
thesis in rice roots and protein—N concentration in plant tissues under elevated pCO,.
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Figure 1 Effect of elevated p CO, on rice biomass at tillering,

heading and ripening stages
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Table 1 Effect of FACE on N concentration(% )at tillering, heading and ripening stage
i - m R

T E R T E R T E R T E R

IN A — 1.02 1.25 1.28 1.05 0.61 3.34 3.23 223 0.98 1.06 1.17
— (0.04) (0.02) (0.09) (0.03) (0.04) (0.18) (0.05) (0.06) (0.02) (0.05) (0.02)

F — 1.10 1.23 0.92 0.89 0.48 2.93 3.15 1.93 0.93 0.91 1.03
— (0.04) (0.03) (0.05) (0.02) (0.04) (0.09) (0.07) (0.08) (0.03) (0.09) (0.06)

NN A — 1.10 1.34 1.38 1.24 0.72 3.50 3.55 242 1.13 1.09 1.23
— (0.05) (0.04) (0.03) (0.04) (0.08) (0.06) (0.06) (0.05) (0.02) (0.02) (0.03)

F — 1.21 1.44 1.27 1.13 0.71 3.06 3.35 2.37 1.05 1.13 1.11
— (0.01) (0.07) (0.07 (0.05) (0.08) (0.19) (0.09) (0.07) (0.03) (0.03) (0.07)
Py - 0.063 0.004 0.008 0.000 0.026 0.343 0.003 0.000 0.000 0.024 0.130
Peo. - 0.065 0.357 0.005 0.003 0.355 0.014 0.064 0.019 0.025 0.312 0.006
Pr\x(:;)l — 0.830 0.231 0.086 0.531 0.412 0.940 0.402 0.076 0.568 0.092 0.853

TE:T o3 El] E S AmAEa, R iyl LN AR, NN O HE AU A R F O CO, MRBETHR P N(Py) , pCOy (P, ) I AU HT NxpCO,

(Pywco,) SEEAFIMGET 08k  BEA R B BV T B (n=3) 46 o opRifERR 22 . A,
+R 2 FACE MHEHKBARETSMEAZR N, FESEBS N MENEN 22NN

Table 2 Effect of FACE on concentrations of protein—N, free amino acid—=N and inorganic N in rice tissues at tillering stage

ALN ELN ANN ENN Py
£ HIA% N/% 1.03(0.06) 0.78(0.01) 1.11(0.01) 0.99(0.01) <0.01 <0.01 ns
TR EIES N /mg N « kg 591.5(15.7)  489.9(17.6) 604.2(30.9) 540.9(38.4) ns <0.05 ns
JoHLA N/mgN « kg 158.5(27.4) 122.2(8.3) 223.4(30.4)  403.8(145.5) <0.05 ns ns
It EHAAN/% 2.79(0.16) 2.40(0.11) 3.01(0.01) 2.48(0.06) ns <0.01 ns
W EIEAS N/mg N « kg 512.9(25.6)  504.1(37.2)  516.5(27.1) 541.5(40.0) ns ns ns
ToHLA N /mg N-kg™! 66.1(6.9) 74.8(8.0) 63.7(4.6) 89.7(10.9) ns <0.05 ns
R EHAAN/% 1.04(0.03) 0.96(0.03 ) 1.06(0.01 ) 1.02(0.05 ) ns ns ns
W EIEA N /mg N « kg’ 3772(37.6)  300.7(26.4)  337.6(15.8) 309.7(7.7) ns ns ns
JoHLA N/mgN « kg’ 483.5(49.5)  510.1(16.9)  356.4(36.4) 318.6(35.9) <0.01 ns ns

% 3 FACE XHh#EHI/KEAEBALEDS N, FEEERS N LTS N 2R

Table 3 Effect of FACE on concentrations of protein—N, free amino acid—N and inorganic N in rice tissues at heading stage

ALN ELN ANN ENN Py
il EHEBEN/% 0.94(0.02) 1.02(0.03) 0.99(0.02) 0.98(0.01) ns ns <0.05
Wis @ HEA N/mg N« kgt 431.7(57.8) 369.6(10.6) 558.1(46.3) 412.2(33.4) ns <0.05 ns
THLA N/mgN « kg™ 245.4(44.2) 115.9(5.6) 242.6(102.9) 108.9(13.8) ns <0.05 ns
2% EEZBN/% 0.84(0.02) 0.75(0.02) 1.12(0.16) 0.92(0.03) <0.001 <0.01 ns
WA N/mg N« kg? 553.5(82.5) 489.3(118.8) 701.9(32.1) 400.2(82.4) ns <0.05 ns
THLA N/mg N « kg 191.3(21.6) 143.6(11.2) 165.2(12.6) 116.1(5.80) ns <0.05 ns
i EEZBN/% 2.96(0.04) 2.75(0.06) 3.18(0.05) 3.03(0.04) <0.01 <0.01 ns
Wis @ HEA N/mg N« kgt 483.6(49.4) 483.9(53.3) 701.0(31.4) 526.6(12.2) <0.05 ns ns
THLA N/mgN « kg™ 78.3(6.9) 130.9(14.7) 84.0(12.0) 49.4(7.9) <0.01 ns <0.01
i EHXZN/% 1.02(0.04) 0.87(0.05) 1.04(0.07) 1.18(0.17) ns ns ns
W E A N/mg N - kg? 474.5(33.4) 348.5(18.5) 396.3(31.1) 351.4(9.4) ns <0.05 ns
THLA N/mg N « kg 217.4(16.1) 280.3(3.9) 241.7(15.2) 319.9(53.8) ns <0.05 ns

CO, MeFE S5 ALY N A FHSCR I = BB AR N
C [RAE=#%F Rubisco S5GGE FIAT X R BE5 B
S i 5 20 2UR 51| & Rubisco 1 21012
ol HAW G SR R (A A R R o, W E Tt
fE X BB B Rubisco 75 5 TG i 3 52 M 1T HL AR

CO, WeBETH i 25 1F B X R AR rp i 5 o i T 7 o
JLARGE , IR AR R A N SRR Rubisco
SRS SR G R AT HE— ST SE

WIS R BUKRE A N Z IR N 5875 CO,
WSETH i 25 MF AR AR, MIOHLAS N & I A
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Table 4 Effect of FACE on concentrations of protein—N, free amino acid-=N and inorganic N in rice tissues at ripening stage
ALN ELN ANN ENN Px

Pt HEAS N/% 1.22(0.02) 1.16(0.05) 1.27(0.04) 1.31(0.04) <0.05 ns ns
WEEIAN/mgN - kg 113.92.6) 159.0(40.7) 156.7(10.6) 158.0(43.0) ns ns ns

T N/mg N + l(g'1 189.4(7.0) 275.1(44.7) 257.0(8.2) 396.1(60.6) <0.01 <0.01 ns

ES HEAS N/% 0.64(0.01) 0.56(0.03) 0.71(0.03) 0.68(0.05) <0.05 ns ns
W RIS N/mg N + l(g_1 73.9(15.3) 38.6(11.1) 221.1(48.4) 168.9(10.5) <0.001 ns ns

T N/mg N + l(g_1 249.8(20.3) 236.7(47.2) 266.3(21.7) 250.1(15.2) ns ns ns

i HEAS N/% 1.95(0.08) 1.67(0.07) 2.06(0.05) 2.02(0.06) <0.05 ns ns
W HEILA N/mg N + l(g'1 211.5(41.1) 71.1(135) 280.6(20.4) 161.2(7.5) <0.05 0.001 ns

T N/mgN + l(g'1 163.3(18.0) 184.8(54.5) 155.9(18.3) 233.2(57.8) ns ns ns

i HEAS N/% 1.06(0.01) 0.90(0.04) 1.07(0.03) 0.97(0.04) ns <0.01 ns
W REILA N/mg N + l(g_1 268.0(42.1) 239.4(69.0) 350.1(17.5) 255.5(4.4) ns ns ns

T N/mgN + l(g_1 306.4(16.1) 338.9(3.9) 396.6(15.2) 383.1(53.8) <0.05 ns ns

ISR AR ] 0 2 A W 1, 338 T
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RN N A REIES N 1) B 00,
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B0 (IR R 3 ) o HHIRIAH | 26 P 0 5
BUT LBV I Z RS N Ak ok K BN IAE , B
B T A IR 125 N JEORM A FOMEAE 0 3 1
N HA BUBAR AR, (A5 REULIA N 1Y
R C AL S S5 T E A N &
FHVEAT i 2 NG ) A AE/E RS 3 T it
BB,
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