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Fig. 2 Seasonal variation of sol respiration rate during the maize growth period
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Table 1 Soil respiration rate & each growing stage(C, mg m™ 2 h™!)
Growing s age
Treatment i
Seedling Whole
Elongat ing-booting Earing-flowering Ripening
High N 57. 6a 385. 3a 537.3a 578. 5a 366. 9a
Low N 61.3 37]. 6a 386. 2b 338.3b 286. 5b
High-N CK 24.0b 18. 4b 12.1c 18 5¢ 18. 9¢
Low-N CK 25.2b 19. 4b 13.6¢ 19. 5¢ 20. 1c
2
Table 2 Accumulative soil respiration at each growing stage( C, g pot™ ')
Grow ing stage
Treatment ing
reatmen Seedling Total
Ebngatingbooting Earingflwering Ripening
Hih N 0. 56a 5. 00a 3. 0% 4.%Ba 13. 54a
Low N 0. 60a 4. Da 2.20b 2. 88b 10. 58b
High-N CK 0. 23b 0.24b 0.07c 0. 16¢ 0. 10c
LowN CK 0.25b 0.25b 0. 08¢ 0. 17¢ 0. 74c
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Table 3 Distribution of soil respiration at each growing stage( %) P
Treament
Seedling Elongating-booting Earing-flowering  Ripening
High N 4.2a 37.0a 22.5a 36.3a
Low N 5. 6a 46. 4b 20. 8b 27.2b 4 ’ ’
33. 4 3.0 9.8 2.7 8% ~ K% ’ ’
. ) . Oc . 8¢ . Te
High N €k 60%. 90%
Low
N (K 33.2b 34. Oc 10.4c 2. 4c¢ , 93% ~ B%
4
Table4 Contrbution of thimsphere respiration to soil respration( % )
Grow ing stage
Treatment S i
Seedling Whole
Ebngating booting Farine-flwering Ripening
High N 57. 9 95. 2a 97.7a 96.8a 94. 8a
Low N 58.2a 94. 9a 96. 5b 94. 2b 9. 0b
2.5 , > > >
2 2
( 1/2( 3)
I~ 3) )
2
2 2
(1 2 1 2.6
, 17~ 424,
2
, O1o 10C ,
2 2 5
) ) Qo
5 (r) Qwn
Table 5 Corwelation coefficient ( r) and Q) between soil respiration rate and temperature of each treatment
Temperat ure High N to maize Lov N to maize High N to bare soil Low N to bare soil
r Qu r Qu r Qo r Qo
Ar 0.1 1.4 0.237 1.31 0. 649" 3.9 0.592" 2.73
Surface soil 0. 241 1.37 0.242 1.34 0. 698™" 3.40 0.624™ 319
5em 0.27 1.38 0.333 1.45 0.655™ 2.76 0.582" 2.52

# . p<0.01 F% p< 0,00
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SOIL RESPIRATION DURING MAIZE GROWTH PERIOD
AFFECTED BY N APPLICATION RATES

Yang Lanfang"?  Cai Zucong'
(1 The Stae Key Laboratory ¢ Soil and Sustainable Agriculture, Institute o Soil Science, Chinese Academy o Sciences, Naying 210008, China)
(2 College ¢ Resources and Emvironmentd Sciences, Hubei Unwersity, Wuhan 430062, China)

Abstract The effects of maize growth and W application (N 150 mg kg~ "and 300 mg kg~ ") on soil respiration were is
vestigated in pot experiment. The results showed that in the maize- planted soil, the soil respiration rate ranged from C 19. 6 to
762.1 mg m *h™ ', but inthe bare soil, it was in the range fran C 4. 3to 36 mg m™ *h™ '. Soil respiration rate was the lowest
a the seedling stage and 73% of the soil respiration occurred at the elongating-booting stage and ripening stage. The contribution
of maize rhizosphere respiration to soil respiration in each stage varied from 58% to 98% and was the lowest at the seedling
stage. In the bare soil, N application had no significant effect on soil respiration, whereas in the maize- planted soil, the soil res-
piration was 28% higher in the treatment of high N-application rate than in the treament of low N-application rate during the
whole maize- growing period. The significant difference between the two treatments only occurred in the metaphase and anaphase
of maize growth. There was no significant correlation between soil respiration rate and temperature in the maize- planted soil, but
in the bare soil, soil respiration rate was correlated exponentially to the temperature of the air, soil surface and & 5 an depth sig-
nificantly, and its correlativity was higher in the treament of high N-application rate than in the treatment of low N application
rae. In conclusion, maize growth and soil N-application rate influenced not only the rate and intensity of soil respiration, but ak
so the distribution of soil respirat ion in each developing stage of maize and the rela ionship betw een soil respiration rate and tem
perature.

Key words Maize growth; Soil respiration; Growing stage; Soil N-application; Rhizosphere respiration; Temperaure



