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Impact of soil fertility maintaining practices on protozoa abundance in high

production agro-ecosystem in northern China

CAO Zhi-Ping, CHEN Guo-Kang, ZHAN G Kai, WU W en—L iang (D parment & Ecology and Ecological Engineering,
College o Resources and Envirormental Science, China A gricultural U niversity, B eijing 100094, China). Acta Ecologica Sinica, 2005, 25(11):
2992 2996

Abstract: The experment was carried out on cultivation patterns of winter wheat and summer corn in Huantai County,
Shandong Province, China from October 1999 to September 2000 The purpose of the study was to understand how il
fertility maintaining practices, such as chanical fertilizer application level, the use of organic manure, and the return of crop
strav to the field affected the dynamicsof the protozoa community in a high production agro-ecosystem in northern China N ine
treatmentsof fertility maintaining practices in the field w ere chosen (w here the symbol“ + ” means combination app lication,
“ chamical fertilizerl” means used 600kg/(hm?- a),“ chamical fertilizer2” means 20% less than* fertilizerl” for the application
480 kg/(hm?- &),“ chamnical fertilizer3” means 20% more than" fertilizerl” for the application 720 kg/(hm?- a)):  wheat
strav + oorn straw, w heat straw, w heat strav + corn strav + fertilizerl, wheat strav + fertilizerl, w heat
strav + oorn strav + fertilizer2, w heat strav + fertilizer2, wheat strav + oorn strav + fertilizer3, w heat strav
+ fertilizer3, and wheat strav + coorn strav + fertilizerl + organic manure randomly designed and applied in the

experimental plots The abundancesof protozoa flagellate, ciliate, and anoeba in the il sampled by stagesw eremeasured in
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the laboratory using theM PN method of thee level ten-fold dilution and cultivation The results showed that: the fertility
level of the il in the study was higher; the proportion of flagellate and anoeba in the protozoa community w ere both
higher than that of ciliate, which were 39 47%, 59 22%, and 1 31% regectively; similar seanal dynamics
characteristics of il protozoa total abundance in different treatments of fertility maintaining practicesw ere found suggesting
that protozoa abundance reached a peak value inM arch, Septenber and November, w hile falling to low est levels from M ay to
June and in October. the comparison of average protozoa abundance in different treatments appeared in sequence from w heat
strav + oorn strav > wheat strav, wheat strav + ocorn strav + fertilizerl + organicmanure> w heat strav + fertilizerl,

w heat strav + fertilizer2, wheat strav + fertilizer3 > wheat strav + oorn strav + fertilizerl, wheat strav + ocorn straw
+ fertilizer2, wheat strav + oorn strav + fertilizer3 there w as higher protozoa abundance in the plots applied organic
manure than in no organic manure gpplication plots, suggesting that organic manure promoted the increase of il protozoa
abundance and , equal protozoa abundancew as found in the plotsw ith different fertilizer levels combinedw ith crop straw,

how ever their protozoa abundancesw ere a little low er than in the plotsw here only strav w as applied (such asw heat strav +

oorn strav + fertilizer < wheat strav + corn strav, whilewheat strav + fertilizer < wheat strav), indicating that the
chamical fertilizer restrained the increase in protozoa abundance in the single strav application plots This suggests that the
returnw ay of strav application to the field had little affect (p> 0. 05) on the abundance of protozoa community and that itmay
not be an mportant factor in protozoa abundance Thisw as particularly s in plotsw here the return of strav was combined
w ith chemical fertilizer.
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Table1l Field treaments
Treatment Code Corn strav W heat strav  Chanical fertilizer O rganic fertilizer
1 W S+ CS + + — —
2 WS — + — —
3 + 1 W S+ CS+ CF1 + + + —
4 + 1 W S+ CF1 — + + —
5 + 2 W S+ CS+ CF2 + + + —
6 + 2 W S+ CF2 — + + —
7 + 3 W S+ CS+ CF3 + + + —
8 + 3 W S+ CF3 — + + —
9 + 1+ W S+ CS+ CF1+ OF + + + +
+: With,- : W ithoutt W SW heat strav, CS Corn strav, CF: Chanical fertilizer, OF: O rganic fertilizer; 1CFL
(600kg/(hm?- a); 2CF2 20% (480kg/(hm?- a)); 3CF3 20% (720kg/(hm?- a))
2 9 (105 /g )
Table 2 Camparison of il protozoa abundance anong nine exper mental treatments (105 ind /g Soil)
1 2 9 4 8 3 5 7
Month WS+ CS WS WS+ CS+ CF1+ OF WS+ CF1 WS+ CF2 WS+ CF3 WS+ CS+ CF1 WS+ CS+ CF2 W S+ CS+ CF3
3 359" 3 18a 3 35a 3 Oda 3 33a 3 12a 2 45a 2 68a 2 50a
4 1 17a 1 Oda 1 02a 1 09a 1 19a 1 12a 1 63a 1 78a 1 66a
5 Q 21c Q 19 Q 15¢ Q 36b Q 3% Q 37b Q 60a Q 65a Q 6la
6 Q 11b Q 10b Q 14ab Q 24a Q 26a Q 24a Q 04bc Q 05b Q O4bc
7 Q 41b Q 36b 2 26a Q 36b Q 40b Q 37b Q 18b Q 20b Q 19
9 8 37a 7 4la 6 73a 1 50b 1 64b 1 54b 1 50b 1 64b 1 54b
10 Q 63bc Q 55bc 1 Ola Q 43c Q 47bc Q 44bc Q 66bc Q 72ab Q 67b
11 4 38a 3 88a 1 27bc 3 27ab 3 57a 3 35a 1 35bc 1 47p 1 38bc
2 36 2 09 199 129 141 132 105 115 107
A verage
* (p= Q 05) Duncan’s , (p> 0.05) ANOVA among

different treatments in the samemonth, and D uncan’ smultiple comparison (p= 0.05), no significancew ith the same letters in horizontal colunn
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