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Effects of oxygen aeration and organic fertilizers on the efficiency
of soil fertilizer and rice growth

ZHANG Licheng® HU Deyong”™ XIAO Weihua” PENG Peiyu® LIAO Jiancheng® DING Xin®

(a.College of Resources and Environments; b. College of Engineering, Hunan Agricultural University, Changsha, Hunan
410128, China)

Abstract: The effects of oxygen aeration and applying astragalus sinicus and dry cow dung on rice growth and yields
were researched by analyzing changes of contents of AN (alkaline hydrolysis nitrogen), AP (available phosphorous) and
AK (available potassium) in soil samples collected at different treatments and different stages of rice growth. The
agronomic traits of tiller numbers, leaf area index and yields were recorded after rice maturation as well. The results
showed that oxygen aeration could enhance elements release from organic fertilizers and increase available fertilizer
contents. Tiller growth could be promoted both by applying Astragalus sinicus and dry cow dung under oxygen aerobic,
and the total number of tillers in OAF (treatment with oxygen aeration and green fertilizer) , OCF (treatment with oxygen
aeration and farmyard manure) and CK (control) were 51.34, 50.16 and 36.93, respectively. The leaf area index was
significantly increased in treatment of oxygen aeration and applying dry cow dung compared to the treatment of only
applying dry cow dung. However, there was no significant difference on leaf area index under whether oxygen aeration or
not in the treatment of applying Astragalus sinicus. The ear length, number and weight of grains were all greater in the
treatment of oxygen aeration with applying organic fertilizer than those in other and control treatments. The combination
of oxygen aeration and applying organic fertilizer could effectively improve soil fertility and rice growth.

Keywords: rice; oxygen aeration; organic fertilizer; Astragalus sinicus; dry cow dung
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Table 1 Indices of growth characteristics of rice at different treatments
/em
OAF (51.34+3.08)a (35.23+2.69)a 105.27+1.09 (3.13+0.14)b
OCF (50.16+2.14)a (36.91+2.82)a 104.06+0.83 (3.35+0.17)a
AF (41.82+2.66)b (30.52+1.68)c 103.73+1.26 (2.94+0.08)bc
CF (42.47£1.85)b (33.83+£1.94)b 105.59+1.17 (2.88+0.12)c
CK (36.93+1.72)c (27.14+1.55)d 104.24+0.95 (2.84+0.06)c
(P<0.05)
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Table 2 Yield index of rice at different treatments
fcm Ik l9
OAF (17.57+2.13)a (107.29+8.31)a 24.51+0.56 (80.61+5.43)a
OCF (18.03+1.64)a (108.71+4.25)a 24.68+0.41 (82.08+4.26)a
AF (15.32+2.41)b (102.69+5.73)b 23.92+0.73 (77.35+2.08)b
CF (15.85+1.15)b (101.34+7.52)b 24.31+0.51 (76.43+3.91)b
CK (14.32+£1.79)b (97.26+3.84)c 24.16+0.39 (72.41+3.35)c
(P<0.05)
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