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Table 1 Population of soil microbes relative to treatment

TR T i L

24 A R TR A FLA R TP L _ BTG
Ab 7 Proportion of

Bacteria Actinomycete Fungus Proportion of Proportion of

Treatment s B N B A B ) Actinomycete
(10°CFU g ") (10°CFUg") (10'CFUg!) bacteria (% ) (%) fungus (%)
(¢

oS 1.91+0.15d 4.87+0.22d 3.32+0.4le 97.51 2.48 0.01
CK 3.32+0.38¢ 5.25+£0.33¢ 7.24+0.31d 98.42 1.56 0.02
KL 4.63£0.25a 7.78 £0.29a 11.85+0.45a 98.32 1.65 0.03
\[€; 3.73+0.17bc 7.33£0.19ab 9.76 £0.39¢ 98.04 1.93 0.03
MC 4.15+0.03b 6.85+0.63b 10.75+0.76b 98.35 1.62 0.03
YF 3.96+0.21b 7.89 £0.36a 9.47 £0.43¢ 98.03 1.95 0.02

e £HOS. CK. KL, JG. MCHMYF/r e LIRS A . X FRALEL | JORi RS FRAL B | QE 5 REFFADBE | 40 e b RN 2 28 b B
AR FHRFRESEFE (p<0.01) . FIH Note: OS, CK, KL, JG, MC and YF stands for original soil sample, control, granulated straw,

normal straw, forage and sheep manure, respectively. Different letters represent significant difference (p<0.01) . The same below
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Soil microbial biomass carbon and nitrogen content and soil respiration intensity relative to treatment

JE 4 T117.2% ~289.5%, 2% B%E ., A
PR B S CRAD AR [, SR 4 EEE SR T
69.01% ~79.32% ., KLAMBRRC R by, HALH LY
B2 SN, AT WKL AR PR A A A%
PR, R T BURLIR A A5 b AL BAE LA 508 n
TR N TR E IS T, MmN T 6
AU, A URLAR S A0 4 N2 By A
Woy ) R EMIAR RS, BEWIR S T R
Pk

[0S BICK EIKL BE1JG B MC @ YF

50
45
4.0
35F
3.0
2.5
2.0
1.5
1.0
05F = Fx

L= S

3P
Soil enzyme activity
T T T

A

Catalase

Bk

Invertase

Cellulase

+ 421 Soil enzyme

W AL AR TR RN ml g, AL FILT 4 K B A7 Amg g Note: Unit of catalase activity is ml g”', and unit of cellulase and
cellulose activity is mg g~
12 AN [R) Ak 3T i A= ik - S8 I 05 1 1) 5 i)

Fig. 2 Soil enzyme activities in the primary saline alkali soil relative to treatment
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Table 2 Rice yield relative to treatment

pigiil Tl K Spike A HEE Number AR E Number of  T#i# Thousand- 4592 Seed stting 7= Yield
Treatment  length (cm) of effective ears grains per ear grain weight (g) rate (kg hm™)
CK 12.96 £2.43¢ 30.61 +£4.23d 73.04 £ 13.86d 21.13£2.63c 70.9 £4.23c¢ 2178 £124d
KL 16.99 = 1.46b 37.75+3.75a 90.66 +5.73a 26.48 £1.89a 85.22 +5.36a 5021 +141a
JG 15.64 £2.25ab 35.16 £3.52b 84.26 £ 10.35bc 23.57+3.12b 74.07 +3.25b 3363 +90c
MC 17.08 £ 1.22a 33.36 £2.42bc 80.34 £ 11.75¢ 24.78 £2.67b 87.13 £6.23a 3762+157b
YF 17.31+3.41a 32.64 £ 3.46¢ 87.91 £9.97ab 24.56 £ 1.63b 75.79 £3.67b 3579 = 134bc

W R ARIER LR ZER B (p<0.05) Note: Different letters represent significant difference at 0.05 level

=3 NEERSEMERZEREXRE
Table 3 Relationships of yield index with various soil biological property indices

+& 4T Index HgT AR ST R e e TriE? ghSE R e

Bl b e 0.713 0.861 0.815 0.991%%* 0.883* 0.967%*

E S 0.808 0.808 0.818 0.944% 0.889* 0.890*
L R 0.860 0.675 0.953% 0.809 0.446 0.718
e AR ™ 0.845 0.787 0.842 0.941% 0.818 0.875
(DER/ER e 0.837 0.757 0.836 0.887* 0.738 0.817
- I i i 0.687 0.933% 0.963%%* 0.967%* 0.653 0.957*
o A U 0.893* 0.746 0.851 0.938* 0.810 0.854
AL B P 0.404 0.651 0.402 0.646 0.760 0.660
LT 2 E S 0.913% 0.657 0.835 0.842 0.679 0.738

(DSpike length, @Number of effective ears, 3Number of grains per ear, @Thousand-grain weight, G Seed stting rate, ©®VYield,

(DBacteria, @Fungus, @Actinomyces, OMicrobiological biomass carbon, @) Microbial biomass nitrogen, @ Intensity of soil

respiration, @ Catalase activity, Invertase activity, @ Cellulase activity. *,p < 0.05;%* p <0.01
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Effect of Amendment of Organic Materials on Soil Biological Property in
Primary Saline Alkali Soil

HE Ruicheng WU Jinggui'
( College of Resources and Environment, Jilin Agricultural University, Changchun 130118, China )

Abstract This paper is to explore effects of amendment of organic materials on soil microbial
community and rice yield in newly reclaimed paddy field of primary saline-alkali soil. To that end, a 2-year
field experiment, designed to have four treatments, i.e. Treatment KL ( granulated straw ) , Treatment
JG (normal straw ) , Treatment MC ( forage ) and Treatment YF ( sheep manure ) , was carried out
to explore effects of the application of the organic materials on microbial biomass, microbial biomass
carbon and nitrogen, soil respiration intensity, activities of three types of soil enzymes and rice yield, and
relationships of rice yield with various microbial indices. Treatment JG, MC and YF increased, to a varying
extent, microbial biomass, microbial biomass carbon, microbial biomass nitrogen, activities of three types
of soil enzymes in the soil, soil respiration intensity and rice yield as compared with the control group, but
the differences between the treatments were not significant. However, the treatments applied with the same
organic materials but in different form differed significantly in the effect. Treatment KL was higher than
Treatment JG in the effect. Compared with CK, Treatment KL increased the population of soil bacteria by
39.45%, the population of soil actinomyces by 50.28% and the population of soil fungi by 89.91%, soil
microbial biomass carbon by 63.21%, soil microbial biomass nitrogen by 46.02%, soil respiration intensity
by 46.22%, catalase activity by 18.03%, invertase activity by 23.22%, cellulase activity by 79.32%, and rice
yield by 130.58%. Populations of soil microbes ( bacteria, fungi and actinomycetes ) were closely related
to 1 000-grain weight, seed setting rate, number of grains per ear and rice yield, soil microbial activity

('soil respiration intensity, soil microbial biomass carbon and nitrogen ) to 1 000-grain weight, number of

effective spikes, number of grains per spike and rice yield. Among the three types of soil enzymesactivity
(catalase, cellulase and invertase ) were closely related to ear length and 1 000-grain weight. Under
the same conditions, in the initial stage of soil amelioration of farmlands of primary saline-alkali soil,
the application of organic materials had similar effects regardless of type of the organic material, but
significantly different effects when the organic materials were of the same type, but different form.

Keywords Organic material; Particulated straw; Farmland of primary saline-alkali soil; Enzyme

activity; Soil microorganism; Rice yield
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