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Z A8 AL B T 2009 4F 15 B AE T R A8 s BH T
LRFBEIR IS H (32°07' N, 114°05' E), % 13
R HRKAE +, BH)= T R e, B
R (AT, FROMARE ). K
T 25 224 Ml B AE (%388 FR R 100% FLAE ),
A (N) . B (P,0;) A (K,0) Jifi FH & 53 K
225, 135 il 135 kg/hm?®, A0 A (325 38 i w2 45
FSEALRR ) i, 20 (BRiR a5 ) i e:
A BEAR:ZAREAR =3 1 2 ¢ 1 o AR50 R 4 TR
BAEGIE (L9t ), KREBREG IS = 1K/ T
KIS T &R /N X, #ERh & 30 keg/hm?, 3k
AR KRR AR AT S B S S 35, A /NN B AR A,
7R A7 P e NE AR 2E FH /N B e HE AL B0 R . 9%
IR Y8 SR AR AR FE R 5 5 AL = AN TR, 3t
BESANALEE: 100% fE AR (BRI % A0 AR, 155 FR A
100%CF ) ; ZRAEMRAIAH (GM); 100% LA + 2%
AEAR 7238 H (100%CF+GM ) 5 90% 1k B + 43 P #
TERH (90%CF+GM ) ; 80% FLAE + 4 AL AR 2 ik T
(80%CF+GM ), HFA~AbH& 4 ~EE, WAL K
6.67 m’, /INX. [ fAfg FE 36 5 RS} R B LA B 7K
B, B 0.25 m FEva LA EHE SR R4,
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2012 4% 9 HKFEWk R, Lz o R4
0 ~ 15cem (HHZ) JFR L FEFH L &7 M SL 5 =,
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SRR A3 B - 492 AT SR AR 0 0 1% I >2.
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A RAA A DL B B DT (%) = 2R A
RIRBE A0 x R RARA DR 2 A S
i/ HIEAPREE R SR x 100 (2)

JH SPSS 13.0 #4754 114 22 5 Wl 28 M ATAH S
7 Mo >R ¥ & (one—way ANOVA ) —Duncan
LT b B R) 22 53 8 28 o B (P=0.05), KA
Pearson 7AiM T45 78 & 22 [A] AR 38T

2 EREHH
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B 1a 7R AS [] b B 450048 7K B 1 T 3 A
JoT b A A A A K A R AR RS e ARG B, AR TR
Ab B AS TR A28 P R A it 2 B e, (LA A
A 4, HI 4% Ab BRAR A 0.25 ~ 2 mm PSR 4R i &
HAoar e m (4540 B Y (EH M 45.8% ),
M 8K ) 2 (26.5% ), 0.05 ~ 0.25 mm A % &
K (19.8% ), <0.05 mm Fl %K & % (7.9% ) ,
H o >025 mm K A R4k & A 4 b B h
59.7% ~ 79.8%. [% 025 ~ 2 mm [l 8 & 4, H
E3NREALEE S EETHESEK: 5
100%CF # [, GM. 100%CF+GM. 90%CF+GM .
80%CF+GM ¥J I F #2157 >2 mm HIRAK T & [ 7
b, AS[A]FEBEFEAR T 0.05 ~ 0.25 mm F1 <0.05 mm
IR &, 4 SRR TES H AL 3R] T & 1k 2=
5 (P>0.05), BiAkE, SHIEARASE HH <025 mm
/NATR IR T] >0.25 mm KA TR (FZE >2 mm KA
RAIK ) B, 5 100%CF 4 H, GM. 100%CF+GM .
90%CF+GM F1 80%CF+GM 43 51lfifi >0.25 mm K 41 B {4
P21 20.7% . 29.6% . 31.8% Fl33.4%.
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MR IR R e L, hE b EH, SERER
M fig o 25 32 = TR AR S e M, 5 100%CF 1 L,
GM. 100%CF+GM. 90%CF+GM. 80%CF+GM 4 />
Ab PR AE MWD 4> 5] 35 25 482% . 53.1%. 76.8% Fil
68.5%, fH 4 MAbPRZ [ JC B E 2SR

>2 mm
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] 3t AR A R A 4K A B RN 4 Y
simk (T2 A DL — B A PR B3
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PIZRMALZ (mm)

HZ Rk (mm)

B3 AELETEARGNLEENHBREANEHER
M 1EL, XTR—RHAREK, mELE X (HERFEH0991), 5025 ~ 2 mm F R

Qb PRE A TC 2 5 X TRl AR, BRA TR
AN FPREER AL T i 5 P22 5

F1 AELLETHIERAREHREL
e PIRARRAE (mm)
>2 025 ~ 2 0.05 ~ 0.25 <0.05

100%CF 11.4+04a 11.5+0.2a 11.0 £ 0.3a 11.5+0.8a
GM 11.2+0.2a 11.3+04a 11.2£0.2a 11.2 £ 0.9a
100%CF+GM  11.7+09a 11.6+0.5a 114 +0.7a 10.7 + 0.4a
90%CF+GM  10.9+0.2a 11.5+0.7a 11.1 £0.3a 10.7 + 0.4a
80%CF+GM  109+03a 11.3+0.3a 11.3+£0.2a 11.3+£0.2a
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RARA PR sk B A (0.25 ~ 2 mm AR {K
BRAN )« HA S 2 mm FIRARAT PR TR B
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VA SR i 1 4 L 5 200 0 P SR A ML 75 AT G
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A AU DTRR A AR 2

®2 TEARGEEFEXIN

- SRR ST 1 A 43 L PSR A LR PSR A HLER STk
i s 0T 0 s s OB 0 s s OB 0 s
2 0.25 2 0.25 2 0.25
P E A ER 1
AR AR >2 0.991" 1
BiEETH 025 ~2 0194 -0326 1
S 0.05 ~ 025 -0.803" -0.724" -0370 1
<0.05 -0.7717 -0.711" -0.210  0.683" 1
ZiE2EN >2 -0287 -0336 0439 -0.076 0275 1
AP 025 ~ 2 -0254 -0227 -0.140 0373  0.140 -0249 1
005 ~ 025 0416 0436 -0270 -0.178 -0364 -0.155 -0.120 1
<0.05 -0.6027 -0.591" 0.090 0404 0.665  0.146 0250 -0.548 1
ZIEIYN >2 0.959"  0.953" -0.200 -0.798" -0.664" -0.061 -0.410  0.390 05987 1
APLBK 025 ~ 2 -0379 -0485" 0.861" -0.082 -0.093  0.136 0308 -0.390 0223 -0490" 1
BIK 0.05 ~ 025 -0.706" -0.617" -0.466° 09747 06157 -0.146 0261 0013 0267 -0.697" -0220 1
<0.05 -0.745" -0.687" -0210  0.665" 0.959" 0.183 0.121 -0.405 0.808" -0.668" -0.085 05907 1

T R 351K 0.05 ZKOF T HHICH 0.01 AT B AH0C . HERMORAE BN mm,
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AR I RALI I 7 4o X AR e e A 5 s, 3
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FAh, FEKRE A, AR AR R LK [
Frd B E IR 2, B E SR AIE
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PH B4R 0 1 40 LR >2 mm B4R WL TRk 3y
E R E MG, Wik, AREREEERR, 1%
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Soil aggregation and distributions of carbon and nitrogen as affected by chemical fertilizer applying rate and
returning root stubble of green manure

LIU Xiao-fen', WANG Qing-tao', BAI Shuang-yu', LU Yan-qi', LIU Chun-zeng’", CAO Wei-dong’ (1. Hebei
University of Engineering, Handan Hebei 056000; 2. Institute of Plant Nutrition and Resource Environment, Henan
Academy of Agriculture Sciences, Zhengzhou Henan 450002; 3. Institute of Agricultural Resources and Regional
Planning, Chinese Academy of Agricultural Sciences, Beijing 100081 )

Abstract: In this study, a three-year experiment was conducted to investigate effects of returning root stubble of green
manure and applying chemical fertilizer on soil aggregation and distribution of carbon and nitrogen. Five treatments were set
up according to green manure rotation and chemical fertilizer applying rate: 100% chemical fertilizer alone ( 100%CF ) ; only
returning root stubble of green manure ( GM ) ; 100% chemical fertilizer plus green manure root stubble ( 100%CF+GM ) ;
90% chemical fertilizer plus green manure root stubble (90%CF+GM ) ; 80% chemical fertilizer plus green manure root
stubble ( 80%CF+GM ). Soil aggregates were separated by wet sieving, and the organic carbon and total nitrogen contents
was determined by CN element. The results showed that: (1) 0.25 ~ 2 mm aggregates were dominant in the soil although
no significant differences were seen among treatments ( P>0.05). Compared with 100%CF, 0.05 ~ 0.25 and <0.05 mm
aggregates were changed into >2 mm aggregates in the four treatments with green manure root stubble and aggregate stability
was also increased, but there were no significant differences among the four treatments; (2 ) Organic carbon and total
nitrogen content increased with the increase of aggregate size. The >0.25 mm aggregates contributed most to soil organic
carbon and total nitrogen ( the proportion of organic carbon and total nitrogen was 60.1% ~ 82.9% and 66.6% ~ 83.0%
respectively ) , which tread was enhanced by returning green manure root stubble. This indicated that, with the formation
of macroaggregates from microaggregates, organic carbon and total nitrogen were simultaneously sequestrated within
macroaggregates under the four treatments with returning green manure root stubble; (3 ) Correlation analysis showed that
aggregate stability was extremly significantly related to >2 mm aggregate proportion and its organic carbon proportion, and the
proportion of each aggregate fraction was extremly significantly positively related to its organic carbon proportion. To sum up,
returning green manure root stubble was beneficial to soil structure stability and carbon and nitrogen accumulation and could
reduce application rate of chemical fertilizer in a short period of time, which was the recommended way to utilize winter fallow
field, improve soil fertility, and develop animal husbandry in the south of Henan province.

Key words: returning green manure root stubble ; aggregates; mean weight diameter; organic carbon; total nitrogen
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