44 6 Vol. 44 No. 6
2007 11 ACTA PEDOLOGICA SINICA Nov. ,2007
*
1 2 1 1t 1
(1 , 150081)
e 150059)
23 37 50 63 87 110 d , 87 ,
, : NPKOM
) NPKOM C27.5 474mgm %h ! NPK
NP , C25.9 3/mgm2h! €25 33mgm *h ! NK CK
c28.4 28mgm 2h'! Cc21 1BAmgm *h?; )
NPKOM >NPK >NP> CK>NK; , ,
S154 A
[10]
) (0O, CHs NyO )
) ] (mz) 1
' (]
(607 0.5% ) )
[ a C (2
Q0, [2]
Q, : ’
) O,
75 Ry ¥ 0,
(6,71 ’
(8, 9]
* (973) (20050B121101) (C200615)
(KZCX3 S-NA3-26)
1 ,Email :xdhszh @nail. hrb. hl . cnirfo. net
(1976 ), , , , Email :giaoyurfa @163. com
:2007- 01- 08; 12007 - 04 - 03



6 : 1029

(N47°27 E126°55)

QC, : : 240 m
1.5 ,=210 2600 2800 ,
1 125 135d, 500 600 mm
1991 — — , ,
1.1 )
) 1
1
Table 1 Basc physcd and chemicd propertties of teded il (0 20 cm)
il Organic C Total N Totd P Total K Available N Avalable P Avalable K
(gkg ) (gkg ) (gkg ) (gkg™?) (mg kg™ ?) (mg kg™ ) (mgkg )
Black il 28.0 2.21 161 30.2 240 41.2 229
1.2 , 3 , 20m
5 (D) (CK) ; (2 NP 18m ,
(NP) ;(3) NK(NK) ; (4) NPK(NPK) ; (5) ,
NPK + (NPKOM) , 4 ,
63 nt, :
, (Shimadzu GC2010) o,
10 : 80/ 100 Chromporb102 ,
; 3 (FID)
, 2/3 1.4
, 2 1.4.1
) Foo, =P x (do/ di) x VI Ax273/ (273+ T)
Table 2 Fetilization rates (kg hm™?) ) F(Dz 6O ) Cmgm’ Zhtt O
Orops N P(PO) K (KO oM Q0, ; (def db)
Maize 112.5 45.00 30.00 22 500 AV : 16.8
Sybean 20.25 51.75 18.75 22 500 dm’ ;A , 0.14nf; T
Wheat 112.5 45.00 30.00 22 500
1.4.2
1.3 M = Z(F‘”+ F)/2x(tis1- t) x24
, M ; F:QO; i
70 cmx20 cm x 9 cm, o
(Ro) . 1.4.3 (Rr)
; (Ro) (Rb) , :Rr=
(Rb) , Ro- Rb
2 , 2,
10:00 12:00 , 2
0 10 20 30 min 2.1

50 m la , )
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3
Table 3 il respiration rate a each gowing sage (C, mgm 2 h™ %)

Seeding Hongati ng- booting Earing-flowering Milky-riping Ripening Whole
Treatments
il Buk il Bulk il Buk il Bulk il Buk il Buk
CK 60. 4 19.9 94.0 26.1 184 38.3 140 27.0 83.8 27.7 95.3 31.0
NP 97.7 17.7 109 24.8 358 35.3 163 28.6 9.6 27.2 125 31.8
NK 61.3 20.0 84.5 30.4 208 35.3 129 28.0 72.5 28.0 91.0 32.0
NPK 83.9 16.0 115 32.2 339 32.3 179 26.6 104 23.6 131 30.2
NPKOM 119 32.8 229 39.0 474 49.6 203 26.7 105 32.8 172 34.3
2.2 , , ,
:NPKOM > NPK > NP > CK > NK
(3] NPKOM NPK
, 34.8 % NPK NP 7.6 % NPK
Bl 4 : NK 68.7%, NPK CK
, QOrC 175 1270 kg hm™ 2 58.6 % ,
L L 1 1 N PK
4
Table 4 Cumuative rhizophere resiration (C, kg hm™?) and contribution of rhizogphere respiration to il regpiration ( %) a each goning sage
Seeding Honggti ng- booting Earing-flowering Milky-riping Ripening Whole
Tregtments
CRRY % CRR % CRR % CRR % CRR % CRR %
CK 175 48.1 443 60. 6 525 74.0 598 76.6 248 74.4 1989 68. 2
NP 235 52.7 690 68.7 724 78.6 936 83.6 342 81.2 2927 74.9
NK 142 41.5 396 5.1 474 70.3 616 78.6 243 73.8 1870 65.6
NPK 205 52.4 792 72.0 794 82.1 976 84.6 388 82.1 3155 77.3
NPKOM 346 59.4 1084 77.6 1127 83.3 1270 8r.1 427 82.6 4 255 80.2
1) CRR: Cumulative rhizogphere resiration
2.3 , 4086 kg hm 2;NP 3907 kg hm™ 2;NK
5 5 : , CK ,
, QOrC2850 2916 kg hm 2
) ,CK NP NK NPK
) 5 ) ) ,NPKOM

,NPKOM
,  00s-C 5305 kg hm™ %;NPK

, Q0rC1050kg hm 2
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5
Table5 Cumuation il respiration a each gowing sage (C, kg hm™?)
Seeding Hongati ng- booting Earing-flowering Milky-riping Ripening Whole
Treatments
Sl Buk Sl Buk Sl Buk il Bulk Sl Buk il Buk
CK 364 189 730 287 709 184 781 182 333 85 2916 927
NP 446 211 999 309 920 196 1120 183 422 80 3907 980
NK 341 200 724 328 675 201 783 167 326 83 2 850 980
NPK 392 186 1102 310 969 175 1154 178 470 83 4 086 931
NPKOM 582 236 1 3% 311 1353 226 1458 188 516 89 5305 1050
3
3.1 ) )
) NPK NP ,
NK ,
( 1a) 10 mg kg™ *, ,
, : (CK) , : :
) NK NK CK
1 (
: ol ic  1d), :
[15]
: , 25
40 y ] ’
[14] [15] 1c
, , 1d ,
(NPKOM) ,
NPKOM NPK CK NP NK NPK
,NPK , ,
NPK, , )
3.2

(8] pomanski [
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51 % (CK) , (NPKOM)
89% [20] : :
93% 95%, ,
, , NPK,
41% 87 % , ,
65 % : : Q0, (19 21 NPKOM
NPK , NPKOM
; NPK, JNPKOM  NPK
‘NPKOM >NPK>NP>CK>NK NK
NPKOM NPK NPK ' ,
2.9 NPK NP 2.6 (3
,NPK NK 11.7 5
. NPK CK 9.1 (CK) , ’
’ [18,22]
, NPKOM ’ '
( b NPK NP ,
JFu  Cheng'® , 4
, 69.9 % 9
38.5%, , 9.2% :
5.1 %: , NPKOM :
, 23 37 50 63 87 110d
( 5,
’ 87 ’
30 cm, , !
NPKOM , 2) '
t ’ 1 3)
, NPKOM
s C , NPK NP, NK CK
Qo C , 4)
, NPKOM >NPK >NP > CK > NK
5) 1

[18]

(NK ) : : :



1034

44

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

[9]

[10]

[11]

RaichJ W, Shlesnger W H. The dobd carbon dioxide flux in il
regiration and its relationship to vegetation and clinete. Telus. ,
1992, 44B: 81 99
Ld R, KimbleJ, Levine E, & a. World sils and greentouse &-
fedt: Anoveniew. In: Ld R, KimbleJ, Levine E, e al. eds.
Sils and Goba Change. Advancesin Sil Sience. CRC Press, Bo-
ca Raon, USA, 1995. 1 8
, ) Q02
, 2004, 24(5) : 978 983. Lou Y S, Li Z P,
Zhang TL. QO, emisions from upland and paddy red oilsin mid
subtropica (In Chinese) . Acta Eoologca Snica, 2004, 24 (5) :
978 983
Q0, . ,2006(1) : 14 16. Pan Z
Y, Wu WL MouZP, & a. Hfect of granreturn and nitrogen fer-
tilizer gpplication on the QO, emisdon in farmiand (In Chines) .
Siils and Fertilizers, 2006(1) : 14 16
,2004,24(11) : 2649 2655. ChenQ S, LiL H, Han
X G, @ a. Acdimdization of il regiration to warming (In Chi-
nes) . Acta Eoologca 9nica, 2004, 24(11) : 2649 2 655
, . , 1998,
17(4) : 45 51. LiL H, Chen Z Z. Sil regiraion in grasdand
communitiesin the world (In Chinese) . Chinese Journd of Ecology ,
1998, 17(4) : 45 51
, 2003, 19(2) : 116 119.
QZY,WangH Y, WangJL, & a. The devdopmert on the re-
sarch of terredria ecosystem il regpiration (In Chinese) . Sydem
Siiences and Conprehensve Sudies in Agricuture, 2003, 19(2) :
116 119
Rochette P, Hanagan L B. Quartifying rhizogphere regiration in a
oorn under fidd conditions. il Si. $c. Am. J., 1997, 61:
466 474
Fu SL, Cheng W X. Rhizophere priming effects on the decorrpos-
tionof il organic meter in C4 and C; grasdand vils. Hant and
il , 2002, 238: 289 294
,2005,42(1) : 9 15. YagL F, Ca ZC. Sl
regiration during maeize growi ng period &fected by N gpplication rates
(In Chinese) . Acta Pedblogica 9nica, 2005, 42(1) : 9 15

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

, 1997, 17(5) : 469 476. Liu SH, Fang J
Y. Hfect factors of il repiraion and the tenperature’ s dfects on
il regiration inthe goba scae (In Chines) . Acta Ecologica Sni-
ca, 1997, 17(5) : 469 476
RaichJ W, Tufekciogu A. Vengetation and il regiration: Corrdar
tion and controls. Biochemigry, 2000 ,48: 71 90
YangL F, Ca Z C. Sil repiration during a Soybean-growing seer
n. Pedophere, 2006, 16(2) : 192 200
, 1980. Huang C Y.
ed. il Sence (In Chinese) . Bejing: Agriculture Press, 1980
, 2005, 36(3) : 391 394. Zhuge Y P, Zhang X D, Liu
Q. Hfect of longterm fertilizetion on regiration process of nollils
(In Chinee). Chirese Journd of il Sience, 2005, 36 (3) :
391 3%
, . . : , 1980.
Peng KM, Re B Y. eds. Agiculture Chemigry (In Chinese) . Bei-
jing: Agriculture Press, 1980
Domendd G, Kuzyakov Y, Snigkina SV, & a. Carbon flons in the
rhiophere o ryegass. J. Rart Nur. il ., 2001, 164: 381l 387
) , . Q0;
( ), 2004, 32(12) :
1 7.Da WH,Wang YQ, Huang Y, & a. Sudy on il GO,
emisdon in agri-ecosygems (In Chinese) . Journd of Northwest Sci-
Tech Universty of Agricuture and Forest (Nature Science Editon) |
2004,32(12): 1 7

, 1984, 21 (2) 113 122,
Huang B F. Sudieson dfect of turrover of green-manure and wheat
. Bfect of green-manure and wheat
drav on characterigics of aggregates and organic metter in il (In
Chinese) . Acta Pecblogica Snica, 1984, 21(2) : 113 122

graw into il on il fertility

,1996,28(2) : 57 61. XuX Y, Yao X
L,Liu KY. Hfect o longterm gpplication of organic meterids on
me physca properties of paddy oils from red il (In Chinese) .
Sils, 1996, 28(2) : 57 61
Gansert D. Root respiration and its importance for the carbon balance
o beech splings ( Fagus sylvatica L.) in a nontane beech fores.
Rant and il , 1994, 167: 109 119
Ding W X, MengL , Yin Y F, & a. QO,emisdonin anintendvey
cultivated loam as dfected by long-term gpplication of organic manure
and nitrogen fertilizer. il Biology & Biochemigry, 2007, 39:
669 679



6 : 1035

SOIL RESPIRATION AFFECTED BY FERTILIZATION IN BLACK SOIL

Qa Yurfa® Miso Shijie® Wang Shug  Han Xiaozeng'! Li Haibo®
(1 Northeast Indtitute d Geography and Agricultural Ecdogy , Chinese Academy o Sdences, Harbin 150081, China)
(2 Cdlege d Resource and Ervironment, Northeast Agricultural University, Harbin 150059, China)

Abgtract Diurnd variaion of il repiration dfected by fertilization at various gronth sagesdof maize in black il wasin-
vedigated with the datic dark chamber method and gas chromatograph technique at the Hailun Agricultura Ecology Setion. Re
sults show that during the gronth sagesof meize, il regiration rate di glayed an obvious seasond curve , with peaks occurring
on the 23th, 37th, 50th, 63th, 87th and 110th days dter seeding emergence , and the highes on the 87" day , and a dowrward
trend till the crop was harvested. Respiration rate of the rhizospheric il followed a curve dmilar to that of the il , while respi-
ration rate of buk il was meinly dfected by air temmperature. The corn growing in the il dgnificantly afected il regiration
rate , which rose when the plant grew and decline when it got snile, showing a dmilar curve. Fertilization d < sgnificantly afect-
ed the resiration ratesdf il and rhizogheric il , but little of the bulk il. Based on the entire growth period of meize, Treat-
ment NPKOM was the highest in il respiration rate and rhizopheric resiration rate, rangng in C27.5 474 mgm ?h™*;
Trestments NPK and NP were qite close, varyinginthe rangecf C25.9 339 mgm *h 'and29.5 358 mgm 2h™ !, re
gectively ; and Treatments NK and CKintherangedf C28.4 208 mgm h 'and C22.1 184 mgm ?h ', repectivey.
Interms o the dfect of fertilization, the trestments followed an order of NPKOM > NPK > NP > CK > NK Through the
whole gronth period of meize , cumulative il regpiration peaked at the dongati ng- booti ng sage and milky-riping sage , following
adoublet curve, whereas the cumuative respiration of buk il showed a peak a the dongating booting gage, folloning a
paralolic curve, and that of rhizogpheric il was the lowes at the seeding sage , peaked a the milky-riping sage, and decline
dterwards

Key words Sl respiration; Rhizogphere respiration; Bulk respiration; Long-termfertilization ; Maize



