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Effect of Straw Application on the Dynamics of Exogenous Nitrogen and

Microbial Activity in Paddy Soil
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Abstract: Returning straw to the field provides an important source of fertilizer that can increase soil fertility. However, the rate of
straw carbon utilization is low and large amounts of greenhouse gases are emitted due to the high carbon to nitrogen ratio of the straw
mass. In this regard, the application of inorganic nitrogen and phosphate fertilizers can control the ratio of elements in the soil, increase
the activity of microorganisms and their utilization of elements, and promote the improvement of soil fertility. In this study, straw
application conditions were simulated, and inorganic nitrogen fertilizer labeled with "N was added to examine the effects of different
nutrient fertilizer additions on the transformation and distribution of exogenous nitrogen in the soil, and also the characteristics of the
microbial response. The results showed that application of straw increased the contents of ammonia nitrogen and total nitrogen in the soil
and soil solution. When both straw and inorganic nitrogen fertilizer were applied, the "N-TN in the soil remained at 28 to 33 g during
the 100-day culture phase. In contrast, "N-NH, increased gradually during the initial 30 days of the culture phase, but subsequently
decreased gradually. Application of phosphate increased the contents of "N-TN and "N-NH," in the soil, but decreased the content of
"N in the soil solution by 28% . The distribution of inorganic nitrogen in the soil showed that the proportion of "N in the soil remained
at 52%-61% . Addition of phosphate fertilizer increased the distribution ratio of "N in the soil by up to 16. 5% , whereas the proportion
of "N in the soil solution decreased from 36% on the fifth day to 30% on the 100" day, thereby the loss amount of "N reduced by 1. 2-
fold. Addition of straw promoted microbial activity and significantly increased the microbial biomass nitrogen ( MBN) content of the
soil. Addition of inorganic fertilizer further promoted the microbial activity of the soil. After the 100-day culture experiment, the
addition of straw, inorganic nitrogen, and phosphate fertilizer increased MBN to between 2. 0-fold and 2. 2-fold that of the control
treatments. Addition of phosphate fertilizer increased the utilization of "N by microorganisms, so that the amount of "N-MBN was 1. 5-

fold higher than that of treatments where only straw and nitrogen fertilizer were added. Examination of soil enzyme activity showed that
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nitrogen fertilizer reduced soil enzyme activity and substrate affinity. When both nitrogen and phosphate fertilizers were added, the
enzyme activity was 48. 1% higher than that when only straw was added. The findings of this study thus provide a theoretical basis for
furthering our understanding on the nitrogen cycle of the paddy soil ecosystem, the improvement of soil fertility, and the reduction of
greenhouse gas emissions.

Key words : nitrogen ; microbe; transformations; “N tracing; enzyme activity
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Fig. 1 Dynamics of soil nitrogen



1616 AN 5%

B 38 %

IK AT HEAT T LANOS -NAHEAR A, A [a] 42 B ] 4
B W] Y 22 5 (B R TR ).
2.2 HEERWh AR G REARRE

AW R SRR AR R,
BE A )22 T 48 00, 100 d 8% 37 465 O S 18I0 RS T 4k 2
AR & X AL B 1.5 %, Straw + N FlI
Straw + NP ZbHH B AR B HE CK #2855 T 2.2 F12.8
£ AHSE RN SR I I N AR R R E [ 2 (a) .
T HOKER NI, -NTEAS R AL B 25 0F T 22 SRk,

Xt BEAL LK VA W PP B NHL =N 2 5 218 11
PGS0 FS FT b BENH,-N R BE 2 W 1G . i Ak 3
Straw + N Fl Straw + NP HHK SR INH, -N¥k B2 S b
HRRE, 15 d B AR A, Bl 2 G 0 O A B AR E ; 1
FRZE R}, Straw + N Hl Straw + NP &b 3 7K 1% &
NH, -N43 52 CK ZhBEEY 9.0 £5 71 10. 6 £5 [ F 2
(b) ]. KW b A PLA & A2 A B4 T A
WG 22 5,100 d 35 SR 3 N E i R E [ 2
(e)].

60 60 30
@ —oo oK ) - ©
o —e— Straw - "on
2 —A— Straw+N e z
g a0l —&— Straw+NP 2‘340 I £ 0l
. M S R =
o 4 = * : =
= b A P E
= ) = » - ;
e 20 . / o 20 | M ﬂ 10 k-
=3 / = - o—"* *® ;. S
E e | F — E ol :
= g—0 e ,_.—-——gﬁnk ' i
0 i L L L i 0 L s L  — 0 —_— 1 L
5 15 30 60 100 s 15 30 60 100 5 15 30 60 100
B embig/d B emsigd Higemf/d

B2 THEFRPERELIT

Fig. 2 Dynamics of nitrogen in soil solution
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Fig. 3 Distribution and transformation of "N in soil and soil solution
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