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Effects of atmospheric CO, concentrations and N application levels on the growth, N up-
take and utilization of oilseed rape during vegetative stage. WANG Xiao-juan'?, WANG
Wen-ming', ZHANG Zhen-hua', ZHANG Li', YANG Chun', SONG Hai-xing'* ", GUAN
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Hunan Provincial Key Laboratory of Plant Nutrition in Common University, Changsha 410128,
China; * Hainan Province Academy of Agricultural Science, Haikou 571100, China; * National
Center of Oilseed Crops Improvement, Hunan Branch, Changsha 410128, China). Chinese Jour-
nal of Ecology, 2014, 33(1) . 83-88.

Abstract: Dry biomass and changes of nitrogen (N) uptake and utilization in oilseed rape during
vegetative growth stage at two levels of CO, ( natural: 400 wmol - mol™, elevated: 700
pmol + mol™") and two levels of N application (normal: 15 mmol - L™, limited: 5 mmol - L™")
were studied in a sand culture experiment. Results showed that plant height, basal diameter and
dry biomass were increased under the elevated CO, concentration, and the increment of either
basal diameter or dry biomass at the normal N level was higher than that at the limited N level,
but the increased degree of plant height and root dry weight showed an opposite pattern. Regard-
less of the N application levels, root volume, total active absorption area were increased under
the elevated CO, concentration, but number of the first lateral root was only increased at the nor-
mal N level, root length was only increased at the limited N level. N content in organs of oilseed
rape was declined under the elevated CO, concentration, and the declined degree of N contents in
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leaves and roots was significantly higher than that of stems. Under the elevated CO, concentra-

tion, accumulation amount of N in roots, stems and leaves were increased at the normal N level ,

only increased in stems at the limited N level, and decreased in roots and leaves. N uptake effi-

ciency, N use efficiency (NUE) and N efficiency were increased under the elevated CO, concen-

tration, and increased degree at the normal N level was higher than at the limited N level, and

the response of NUE to N application levels was more obvious.

Key words: dry biomass accumulation; root character; nitrogen absorption and accumulation ;

oilseed rape.
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SIEE R 49% F120% (R 2 Be 0% 7 P45 A 5
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(BRESS | 2006) % K & (Reich et al. |, 2006)
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KE5REECRMEZm, LT85 CO, Wk JE T & 14
TSR AR E S R 2SR

1 #Me5EF*

1.1 iRt
G T 2011 576 ) 5 AR b A 2 L = R PN

TTo WRMEA/INA 12 mx6 mx2 m, FHPI4REEF s
PELF (0 SRR A, =5 CO, MR EEH N A CO, 5N
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BrAGHA TR, 0 A 2 & ks DU N
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2.1 CO,¥RFE T i X i S AT 0 A K B T4 o R AR
p=A|

M UL e AR A E AT AR T
T B IE KR CO, MR R AL BE 3 i 29. 23% F
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TEANIA] CO, MR BE 2Z [ A7 7E 1035 22 5, TE A [ it 0K
Sz IG5 5, H 2 AR R Z (R AR RN AN
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2.2 CO,VRBE T TSl A DA 2R R (4 52 )

MR 2 ATLVE M, 75 CO,MRERMFTRARS
TAE AR LA I oy = B 3 B 548 bR A BT 2D
BRSAET  HAARFR | — SR £l MR 2R 35 BRI i i
FEURIT R Wi it AR X 3R B O I RN, A B A
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Table 1 Effect of elevated CO, concentration on growth and dry biomass accumulation of oilseed rape

Qb B T E T ZTHE W EHTHE PKRLTE WE N EY |
(g-plant™) (g-plant™) (g- plant™) (g- plant™") (g - plant™) (em - plant™)  (em - plant™)
A E[ €O, ] 25.49 a 38.26 a 41.01 a 79.27 a 104.77 a 0.33 a 128.95 a 2.89 a
(NN) A[CO, ] 19.97 ab 31.69 ab 29.40 b 61.09 b 81.07 b 0.33 a 124.28 a 2.54 ab
iy E[CO,] 18.37 be 28.77 b 24.18 be 52.96 be 71.33 be 0.35a 109.53 ab 2.61 ab
(LN) A[CO, ] 13.77 ¢ 27.50 b 17.79 ¢ 45.30 ¢ 59.07 ¢ 0.30 a 97.50 b 2.25b
F 5 N 0.0019**  0.007*" 0.0002**  0.0001**  0.0001** 0.871 0.3765 0.075
M €O, 0.0153* 0.1106 0.0128* 0.0021 "~ 0.0005** 0.4918 0.0181" 0.0299 *
CO,xN 0.8183 0.2757 0.4527 0.1862 0.2301 0.5131 0. 6955 0.9643

R SPSS Bei Tl A7 J5 25001 (LSD) , R FHFIR N P<0.05 EVERESE s « WEVEESE  » « BB FEPEER NN: W AGIN: [R4GA[CO, ]
B8k CO, W E[ CO, | . CO, M4k, T Il ,

®2 CO,REFBEIMIMHMERR AL R0

Table 2 Effect of elevated CO, concentration on root characteristics of oilseed rape during bolting-stage

Lb 3 HRAR — AR L R ZR 1% BRI MAREK SR AL e A
(em?® - (™ Leqiipsat (m + plant™") (cm? - plant™)
plant™) (em? - plant™)

HH(NN) E[CO,] 254.00 a 44.00 a 119.97 a 165.19 a 243.67 a

A[CO, ] 209.50 b 40.30 a 114.99 ab 173.47 a 241.78 a

fEA(LN) E[CO, ] 174.00 be 32.30 a 105.71 ab 161.50 a 221.68 a

A[CO,] 159.00 ¢ 35.70 a 88.28 b 156.19 a 204.24 a
Fa 5 W E N 0.0001 ** 0.1524 0.041* 0. 6983 0.2209
CO, 0.0283 " 0.9787 0.2672 0.9561 0.6847
CO,xN 0.2646 0.5283 0.4453 0.8014 0.7437
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£3 CO,REARMHRARSENIM (me - kg™)
Table 3 Effect of elevated CO, concentration on N content
of oilseed rape

ECL 1’ E- Uy LS

WACNN)  E[CO,]  13.22b  14.33a  21.22bh  15.47b
A[CO,]  15.88a  16.03a 24.63a  19.27a
RA(LN)  E[CO,]  11.15¢  11.53b  14.27d  12.27¢
A[CO,]  14.14ab  11.75b  17.69¢  14.36 b

N 0.0040* * 0.0003* * 0.0001 “* 0.0001**

o, 0.0001 * * 0.2811 0.0015** 0.0001 * *

CO,xN 0.1703 0.4052 0.9983 0.2235

x4 COREABMBREZRMREMZNM (mg -
plant™)

Table 4 Effect of elevated CO, concentration on accumula-
tion amount of N in oilseed rape

febr U £ nt L2473

WA (NN) E[CO,] 306.75a 548.70a 797.35a  603.35a
A[CO,] 302.09 ab 458.79a  776.83a  499.03 a

RA(LN) E[CO,] 187.32 ¢ 264.37b  408.50 b  283.02 b
A[CO,]  213.95bc 204.24b  467.98b  222.85b

N 0.0042* " 0.0001** 0.0001"* 0.0001" "
CO, 0. 5685 0.0423*  0.6691 0.0385"

CO,xN 0. 8362 0.6784 0.3822 0.5677

AR ER I, 7303 hn 1. 54% (19. 60% |
2.64% F120.90% ; £ AW E &M F, CO, WRIETHE
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Fig.1 Effect of elevated CO, concentration on N efficien-

FHE (%)

cy, N use efficiency and N uptake efficiency of oilseed rape
during bolting stage
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