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, C
[14~17] [18] [ 19] [20]
[21~ 23] (
1
1.1
4 s (0~ 15em) 27
> 3 s 1mm s
1
1
Table1 Some properties of soils tested
< 0.002m C N CN . pH?
]
Hot water
Soil Paticle  Omganic C  Total N Hydrlysable Soluble
extradable
< 0. 002mm carbohydrate sls
i » cathohydrate .
(%) (gkg™) (gkg ) 1 (glucosegkg_l) (gkeg™) (H0)
(gucose g kg™ 1)
27 9.6 5.5 0.34 16.0 0.07 0. 81 20.78 8.10
62 8.1 7.1 0.74 9.6 0.26 1. 65 151 8.50
64 6.7 10. 1 0.75 13.5 0.23 2.00 1. 54 8.38
65 12.6 11.6 1.01 11.5 0.18 2.20 0.77 8.48
1) .3, gkg !y 2) L1
( lmm ) C 451gkg ' 483gkg™'; N
7.67gkg” ! 5.2lgkg”'; /N 58.8 927 27.3g kg™ !
12.3g kg™ !, 84.0gkg™ ! 71.1gkg '( ,
s .3 ) NH4NO3( ) C/N s
C/N 35.7 47.5
1.2
5 : (CK) ; 3% (C—3);

6% (C—6); 3% (W—3) ; 6% (W —6) Inm 500g
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, ) 75% ~ 80%
N s > 10mm
10mm, 5, 3
, , 3
6 )
1.3
1.3.1 K2Cr207—H,S04 2
1.3.2 [24] 3
1.3.3 1. 500 Og ( ) ,
20ml, , 2h , 2ml ;
10ml, 15min N 625nm
0. 6g 250ml  98% (3] 3
1.3.4 1. 000 0g , 2. 5mol L™ 20ml,
20min 100ml, 2ml,
3
1.3.5 1~ 10mm 20g ,  0.25mm [
s > 0. 25mm > 0. 25mm s
> 0.25mm 20g 1~ 10mm 3
1.3.6 3mm, 1.500 0g  250ml
, 50ml, 200r min™ ' 15min,
200m1 (2] < 0.002mm < 0.002mm < 0.002mm
3
2
2.1
2. 1.1 6 1
62 64 65
6 20.3%~ 25. 6% 20.7% ~ 24.3%  21. 1%~ 26.4%
27 40.7% ~ 54.0%,
2.1.2 2
( 3 (20 50%~ 65%
, 6 ,

18.9% ~ 26.4%,
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Table 2 Effect of applied straw on total organic C, sodium pyrophosphate( SPP)- extrad able organic C, hydwlyzable
carbohydrate, hot wate(HW)- extractable carbohydrates, water stable aggrezate and clay dispersn

rate n soils tested afier 6 month’ s ncubation

< 0.002mm
Soil T reat Total SPP extractable Hydwolyzble HW- extractable ~ Water sable Patticle
ment organic C organic C carhohy drate carbohydrat e ageregat e < 0.002mm
dipersion rate

(gks™") (gkg™h)  (glucose ghg™") (glucose g kg™ ") (%) (%)
27 CK 4.7 1.20(25. 52 1.01(8.6) 0.13(12.9)% L2 2.7
c-3 12.8(54.0) ") 2.82(22.0) 2. 16(6.8) 0.34(15.7) 19.9 24.9
C-6 17.2(43.2)  3.85(22.4) 3.50(8.1) 0. 63(18. 0) 37.6 2.6
W- 3 11.4(40.7)  2.61(22.9 2.27(8.0) 0. 44(19. 4) 19.6 2.1
W- 6 19.7(49.0)  3.73(18.9 3. 96(8.0) 0. 57( 14. 4) 34.7 21.5
1SDg o1 1. 44 0.442 0.355 0. 98 13.36 ns
(] CK 6.7 1.46(21. §) 1.36(8.1) 0.22(16.2) 35 40.5
c-3 10. 7(26.6)  2.52(23.6) 1.95(7.3) 0.35(17.9) 439 2.6

C-6 15.0029.2)  3.84(25.6 3.18(8.5) 0.55(17.3) 71.6 21.0

W- 3 12.436.6)  2.52(20.3) 2.01(6.5) 0.38(18.9) 39.8 2.0
W- 6 16. 1(31.1)  3.74(23.2 3.59(8.9) 0. 72(20. 1) 68.9 18.2

LSD, o 0.8 0.459 0.271 0. 116 9.92 3.29
o4 CK 9.7 2.01(20.7) 1.51(6.2) 0. 16( 10. 6) 5.7 4.6
Cc-3 12.920.7)  3.04(23.6) 2.46(7.6) 0.33(13.4) 45.1 2.5
C-6 17.8(28.5)  4.32(24.3) 3.55(8.0) 0.49(13. 8) 64.9 19.9
W- 3 13.926.2)  3.01(21.7) 2.58(7.4) 0. 30( 11. 6) 43.8 24.1
W- 6 20.535.9)  4.60(22.4 4.49(8.8) 0. 67( 14. 9) 69.2 18.3

1SDg on 1.17 0.431 0. 391 0. 059 8.23 5.17
6 CK 11.0 2.23(21. 1) 1.51(5.5) 0. 19( 12. 6) 81 3.8
Cc-3 14.2(19.2)  3.50(24.6) 2.46(6.9) 0. 40( 16. 3) 47.9 3.9
C-6 18.7(26.2)  4.93(26. 4 3.57(7.6) 0.61(17.1) 66. 1 2.6
W-3 15.1(24.2)  3.73(24.7) 2. 60(6.9) 0.46(17.7) 43.7 31.5
W- 6 2.7(31.4)  4.74(22.9) 3.30(6.4) 0. 69(20.9) 70.0 27.6

LSD, o 2.72 0.467 0.355 0. 059 7.39 3.25

] (%):2)
(%):3) ( ) (%);4)
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3 6 (TOC) (SPPC)
(HDC) (HWC)
Table 3 Linear corelation coefficients between total organic C (TOC), sodium pyrophosphate extractable
oganic C (SPPC), hot water extracable cathohydraes (HWC) and hydrolyzable carbohydrate
(HDC) each other n wils with sraw added after 6 month’ s incubation

TOC SPPC HDC
Item
HWC 0.8812" " 0.8837" " 0.9102" *
HDC 0.9327" " 0.9075" "
SPPC 0.9588" *
* %k p<0.01
2 , 6
5.5%~ 8.9%, ;
10. 6% ~ 20. 9%, ,
2.2
2 )
, 27
3 R )
2
o A0
B2
=~ 30 0625 M64%
2 "
2 &2
62 64 , Ex
> - 10
os 2= [[I5.| & | 8.
C-3 ,C-6W-3 W-6 CK c-3 é',—f'g
. g
, W_ 3 W_ 6 reatment
65 & 6 . 3
21
3 Fig. 1 Effect of strav on clay dispersion after 3

month’ s incubation
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Sm [ S *
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: KR AL
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2

Fig. 2 The relationship between water- s able aggrgate

and hot water extractable carbohydrate content

Fig. 3 The relationship between clay dispersion
rate and hydrolyzable catbohydrate content

4 6 (TOC)
(SPPC) (HDC) (HWC)
Table 4 Linear corelation coefficients between water stable aggregate, clay dispersion rate and total organic
C(TOC), sodium pyrophosphate extractable organic C (SPPC), hydrolyzable catbohydrate (HDC) and hot
water extractable carbohydrates (HWC) in soils with straw added after 6 month’ s incubation
) Water stable aggregate Clay dispersion rate
ot TOC SPPC HDC HWC TOC SPPC HDC HWC
27 0.7917 * 0.9951" " 0.9597" " 0.9819" * - - - -
62 0.9667 * 0.988" " 0. 9266" 0.8965" - 0.9757"" - 0.9457" - 0.8939" - 0.8966"
64 0. B58* 0. 9606™ * 0. 9300" 0.9117* - 0.995 - 09338 - 0.9078" - 0.891"
65 0. 460" 0.9757" " 0.9687" " 0.9718 © - 0.9232° - 0.935%"" -0.9716°" - 0.9182" "
6~ 65 0.8710" 0.8985" " 0.9047" * 0.9116" " - 0.609° - 0.580" - 0.7613" " - 0.6614""
* p<0.05 ** p<0.0l; —
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EFFECT OF STRAW ON SOIL ORGANIC CARBON
CONSTITUTION AND STRUCTURAL STABILITY

Li Xiao gang Cui Zhr jun  Wang Ling ying
( Department ¢ Resowrces and Emvironment, Gansu Agriculturadl University, Lanzhow  730070)

Summary

Effect of applied straw on soil total organic C, extractable organic C and structural stability
were examined in an incubation experiment. The results showed that with increase in straw applica-
tion rate, total organic carbon (TOC), sodium pyrophosphate extractable carbon (SPPC), hydrolyz
able carbohydrates (HDC) and hot water extractable carbohydrates (HWC) in soils were significant-
ly increased after 6 month’ s incubation. Water stable aggregates were significantly increased with
increase in straw application rate for all 4 soils studied; clay dispersion rates were significantly de-
creased in 3 soils except 1 saline soil. Though there were mot marked differences between the effects
of corn stalk and wheat straw on TOC, SPPC, water stable aggregates and clay dispersion, it seemed
that HDC and HWC in soils in wheat straw treatment were higher than those in corn stalk treatment.
TOC, SPPC, HDC and HWC were all significantly positively correlated with water stable aggregate
and negatively with clay dispersion rates, respectively. In all, however, HWC was more rrelated
to water stable aggregates and HDC was more correlated to clay dispersion rates than others.

Key words Straw, Soil organic carbon constituent, Structural stability



