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Effects of Tillage and Straw Returning on Microorganism
and Enzyme Activity in Continuous Cropping Corn Field

XU Ying-ying, WANG Jun-he, LIU Yu-tao, WANG Yu-xian, GAO Pan, YANG Hui-ying,
FAN Jing-sheng

(Qigihar Branch, Heilongjiang Academy of Agricultural Sciences/Qigihar Comprehensive Experiment Station
of National Maize Industry System, Qigihar 161006, China)

Abstract: In order to improve soil structure and improve soil bioactivity,we investigated the effects of different
tillage and straw return methods(conventional rotary tillage without straw return,no tillage with straw mulc-
hing and deep plowing with straw return) on rhizosphere microbial quantity and enzyme activity by position
test . The results showed that each treatment at seedling to silking stage, the rhizosphere microbial quantity and
enzyme activity increased rapidly and reached the maximum value at silking stage, which decreased gradually af-
ter silking stage. Compared with rotary tillage without straw return, no tillage with straw mulching and deep
plowing with straw return increased the microbial number and enzyme activity. And the effects of deep plowing
with straw return was more significant, which suggested that effects of deep plowing with straw return on im-
proving soil structure,increasing soil biological activity and promoting maize yield was better.
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Table 1 Growth index of sorghum seedlings at different recovery times under low temperature
treatment
Qb B 5/ em A /em M I fif /g T i /g M5 L
Treatment Plant height Root length Shoot fresh weight Root fresh weight Root-shoot ratio
CK1 16.44+1.80 ¢ 12.63+1.39d 0.12+0.03 be 0.04-+0.02 d 0.274+0.10 ¢
LT1 11.31+1.62 ¢ 13.52+2.22 cd 0.07240.02 e 0.04-£0.02 cd 0.24+0.18 ab
CK3 16.70+1.47 ¢ 15.29+1. 85 be 0.14-0. 04 be 0.04-+0.02 d 0.26=+0.10 ¢
LT3 13.80£1.30d 13.16+£1.19d 0.09+0.02 de 0.04+0.02 cd 0.4940. 14 ab
CK5 18.5940.83 b 17.43+3.10 a 0.15+0.02 b 0.054+0.01 cd 0.314+0.06 ¢
LT5 15.99+1.00 ¢ 13.10+£2.14d 0.127+0.02 be 0.07%+0.03 ab 0.59+0.18 a
CK7 25.0342.92 a 16.56+2.10 ab 0.19740.04 a 0.097+0.03 a 0.46+0.10 b
LT7 15.98+1.79 ¢ 14.22+1.37 cd 0.114£0.02 cd 0.06+0.02 be 0.53%+0.09 ab
REING F B 0. 05 K P27 BEME. FHE.
Different lowercase letters mean significant diference at 0. 05 level,the same below.
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Fig. 2 Changes of soluble sugar content in sorghum

seedlings treated with low temperature for different

recovery times
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under low temperature treatment at different recovery times
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Fig.5 Changes of hydrogen peroxide content in sorghum
seedlings treated with low temperature for different re

covery times
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Variations of Osmotic Adjustment-related Indexes in Different
Recovery Time of Sorghum Seedlings Treatedat Low Temperature
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Abstract; In order to reveal the effects of low temperature on the growth of sorghum seedlings, the three-leaf

with one new leaf sorghum Longza 17 seedlings were treated with low temperature at 5 C ,and they were re-

stored and collected at 1,3,5 and 7 d,respectively. The indicators of growth and physiological and biochemical

function were analyzed. The results showed that compared with the untreated controls, except for the root-

shoot ratio of sorghum seedlings under 1 d recovered was significant suppression,the other treatments showed

a significant increase; the plant height and fresh weight of above ground of sorghum seedlings were significant-

ly inhibited at the time tested. The contents of proline and soluble sugar always increased. Among them, the

proline content significantly increased at 1 and 3 d,and the content of soluble sugar significantly increased at 3

d. The contents of TBARS in sorghum seedlings also increased during the whole period tested.and significant

increase showed at 3 and 5 d. However, the contents of hydrogen peroxide remained unchanged significantly.

The above results indicated that low temperature treatment caused the various degree damage of membranes,

and osmotic adjustment materials such as proline, played an important role in tolerance to low temperature of

sorghum seedlings.

Keywords: sorghum bicolor ; low temperature; osmotic adjustment
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