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Abstract; In this study, a semi-open-top artificial climate chamber was used to study the effect of
CO, enrichment (360 and 540 pmol + mol™') and nitrogen addition (0, 150, 300 and 450

kg + hm™) on cotton dry matter accumulation and distribution, nitrogen absorption and soil urease

activity. The results showed that the dry matter accumulation of bud, stem, leaf and the whole plant

increased significantly in the higher CO, concentration treatment irrespective of nitrogen level. The

dry matter of all the detected parts of plant with 300 kg + hm™ nitrogen addition was significantly

higher than those with the other nitrogen levels irrespective of CO, concentration, indicating reason-

able nitrogen fertilization could significantly improve cotton dry matter accumulation. Elevated CO,

concentration had significant impact on the nitrogen absorption contents of cotton bud and stem.
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Compared to those under CO, concentration of 360 pmol + mol™", the nitrogen contents of bud and
stem both increased significantly under CO, concentration of 540 pmol + mol™'. The nitrogen content
of cotton bud in the treatment of 300 kg + hm™ nitrogen was the highest among the four nitrogen fer-
tilizer treatments. While the nitrogen contents of cotton stem in the treatments of 150 kg + hm™ and
300 kg + hm™ nitrogen levels were higher than those in the treatment of 0 kg - hm™ and 450
kg « hm™ nitrogen levels. The nitrogen content of cotton leaf was significantly influenced by the in-
teraction of CO, elevation and N addition as the nitrogen content of leaf increased in the treatments
of 0, 150 and 300 kg + hm™ nitrogen levels under the CO, concentration of 540 wmol - mol™". The
nitrogen content in cotton root was significantly increased with the increase of nitrogen fertilizer level
under elevated CO, (540 wmol + mol™") treatment. Overall, the cotton nitrogen absorption content
under the elevated CO, (540 wmol + mol™) treatment was higher than that under the ambient CO,
(360 wmol - mol™) treatment. The order of nitrogen accumulation content in organs was bud>leaf>
stem >root. Soil urease activity of both layers increased significantly with the elevation of CO, con-
centration in all the nitrogen treatments. Under each CO, concentration treatment, the soil urease
activity in the upper layer (0—20 c¢m) increased significantly with nitrogen application, while the
urease activity under the application of 300 kg « hm™ nitrogen was highest in the lower layer (20—
40 ¢cm). The average soil urease activity in the upper layer (0-20 cm) was significantly higher
than that in the lower layer (20-40 cm). This study suggested that the cotton dry matter accumula-
tion and nitrogen absorption content were significantly increased in response to the elevated CO,

concentration (540 wmol - mol™") and higher nitrogen addition (300 kg + hm™).

Key words: cotton; CO, concentration; nitrogen fertilizer; biomass; nitrogen absorption; soil ure-
ase activity.
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AEZE R R 1946 mm, AEHR 7.5~8.2 °C ,4F H IRAT
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AETCFEI 160 d e A7, =10 °C W% ShARHR Ny 3570 ~
3729 °C Mt -8R Ry e + | o 4 3
JZ(0~40 em) AL SN 6.34 ¢ - kg™, BlfR A 37
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WP (F=28.49"" ) Fljiti N & ( F=48.77"" ) 52
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Table 1 Cotton total dry matter under elevated CO, concentration and nitrogen application treatments (g - plant™)

Co, N # ES 4 1R L2 73
(mol + mol™") (kg - hm™2) Bud Stem Leaf Root Whole plant
360 0 13.57+£2.07e 6.64+0.30e 10.24+0.56f 3.70+0.36d 34.15+1.85e
150 19.83+0.54¢ 9.63+0.21¢ 14.65+1.84cd 4.84+0.51be 48.95+2.03¢
300 23.85+1.88b 10.94+0.66h 16.06+1.36h 5.43+1.34abc 56.28+2.12h
450 19.16+1.11cd 8.64+0.23d 13.00+1.03de 4.66+1.06cd 45.46+1.97¢
540 0 17.48+1.50d 6.69+0.29¢ 11.63+0.85¢ 4.14+0.63cd 39.94+0.87d
150 23.94+1.36b 9.76+0.57¢ 17.25+1.71b 5.25+0.76abe 56.20+1.41b
300 26.54+0.93a 13.03+0.81a 19.11+1.25a 6.38+1.46a 65.06+1.65a
450 20.79+1.45¢ 10.54+0.44bc 16.31+1.83hc 5.75+1.97ab 53.39+1.35he

[RIZA [] S5 2 7 AL B ] 22 53 8 3% ( P<0.05) Different letters in the same column indicated significant difference among treatments at 0.05 level.
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Fig.1 Nitrogen absorption of different cotton organs influenced by CO, concentration and nitrogen application.
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Table 2 Soil urease activity under elevated CO, concentration and nitrogen application treatments (mg - g™')

iE NO NIS(J N300 N450 E'Ziq

Soil layer (cm) Mean

0~20 CO, 30 1.26+0.39Bc 1.41+0.18ABc 1.58+0.41Bbc 1.73+0.14Bb 1.50
€O, 540 1.87+0.20Aab 1.89+0.42Aab 2.0420.33Aa 2.1720.16Aa 1.99
44 Mean 1.57 1.65 1.81 1.95

20~40 €O, 3 1.21£0.27Bcd 1.3320.24Bc 1.40£0.11Bc 1.43+0.31ABc 1.34
€O, 540 1.79+0.14Aab 1.81+0.09Aab 1.90+0.12Aa 1.89+0.26Aa 1.85
SF-44 Mean 1.50 1.57 1.65 1.66

[RIFA 6] R B R 2R Ab B A 22 54 .35 ( P<0.01) |, [AAT AR /NG F 8 R R AL # ] 24 57 1. 3 (P<0.05) Different capital letters in the same co-

lumn indicated significant difference among treatments at 0.01 level, and different small letters in the same row indicated significant difference among

treatments at 0.05 level.
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TR AL G R 2, I T AR 3R 43 i B
B A i s i v
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