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Effects of Nitrogen Fertilizer Combined with Cattle Manure on Soil Aggregates and Their

Microbial Residue Nitrogen in Cotton Field of Arid Area
QIN Jinxin, WU Maolin, WANG Xinyue, ZHANG Yuchen, LIU Yunhua', SHENG Jiandong
(College of Resources and Environment, Xinjiang Agricultural University, Urumqi 830000, China)

Abstract: In order to study the effects of nitrogen fertilizer and its combined application with organic fertilizer on the occurrence
and distribution of microbial residual nitrogen in aggregates in farmland soils in arid areas, a field positioning test was carried out
in Shaya County, Aksu Prefecture, southern Xinjiang. A total of 10 treatments were set up with 5 nitrogen application rates (0, 200,
300, 400, 500 kg/hm?®) and 5 nitrogen application rates combined with cattle manure (3 000 kg/hm?). In the third year of the
experiment, the particle size distribution of soil aggregates, the contents of fungal and bacterial residue nitrogen were determined
at the boll opening stage of cotton. The results showed that, single application of nitrogen fertilizer increased the proportion of
large and small aggregates and decreased the proportion of micro aggregates, silts and clays; different amounts of nitrogen
fertilizer with cattle manure increased the proportion of large aggregates and decreased the proportion of small aggregates. The
same amount of nitrogen application with cattle manure only significantly increased the total nitrogen content in silts and clays.
The proportion of microbial residue nitrogen content to total nitrogen content ranged from 35.93% to 49.81%, and the proportion
of fungal and bacterial residue nitrogen contents to microbial residue nitrogen content ranged from 65.57% to 75.83% and 26.48%
to 35.69%, respectively. The application of nitrogen fertilizer increased the content of microbial residual nitrogen, especially the
fungal residual nitrogen; when the application of nitrogen was higher, the dosing of cattle manure increased the content of

microbial residual nitrogen from bacteria. Both nitrogen only and nitrogen fertilizer with cattle manure decreased fungal residual
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nitrogen content in large and small aggregates and microaggregates, but increased bacterial residual nitrogen content. In

conclusion, the application of nitrogen fertilizer and its combination with cattle manure altered the distribution of aggregates and

increased the total and microbial residual nitrogen content in soil; and the combination of cattle manure contributed to the

accumulation of microbial residual nitrogen at higher nitrogen application rates.

Key words: Arid area; Cotton field; Nitrogen fertilizer; Cattle manure; Aggregate; Microbial residue nitrogen
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Table 1  Soil nutrient status
pH B AR AR WA AR ERERWAE #Ekik 2 & ARmE ARUE
(uS/em)  (ghkg)  (ghkg) (mghkg) HA(gke) (g/kg) Z(gkg)  (ghkg) (ghkg) (mgkg) (mg/ke)
7.85 318.00 11.14 0.51 13.54 0.27 0.08 0.19 0.80 19.04 13.42 162.22
#2 ITEJINAARKSLEREDERANEYERETNEE
Table 2 Proportion of aggregates in each particle size, total nitrogen and microbial residue nitrogen content
A1 5 A4 (mm) HERIR 5 (%) EREH(gky)  MEWERAR(Yke)  HREEREA(gke)  WEREE (gke)
KA (2) 20.88 0.45 0.28 0.24 0.04
INE B (0.25 ~ 2) 19.80 1.01 0.29 0.22 0.07
T 8 442(0.053 ~ 0.25) 40.35 0.78 0.32 0.25 0.06
FI BB (<0.053) 18.96 0.22 0.18 0.10 0.09

1.2 Rt

RIR B A5, ZEACTH R S e &
WE 5K, 4351 0,200, 300, 400 Fil 500 kg/hm?,
43 ER Noo Nagow Nigo Nago Al Nsgos F37E 5 ANA
JE ALK RS 3 000 keg/hm? B JEA-2E, S0l
y‘j N0+\ N200+\ N300+\ N4OOJr %u N500+o q:fiﬁ?'fj%ﬁ”ﬁﬁ
VE R BN — R Mt A - HEBEZ (0 ~ 20 om) ., 2F3E5%4)
TR 3,

x3 HERHEE
Table 3 Nutrient contents of cattle manure

FOLR 2R e 28 EmE  ARmE s
(g/kg) (g/kg) (g/kg) (glkg) (mg/kg) (mgkg) (mg/kg)
136.25 8.03 3.42  4.89 14.66 19.86 16.99

RIS A . B, FAEIN IR BN &
>46%) . H it BEIR Y (P05 & 5>46%) MG AR # (K0
TE>52%). RIEFEILAL SRR 1 4 B9 HBiliE A
AN b B Bl . A Rt FE S A IR], 359 0k Y b A 4 it FH
i, 94 160 kg/hm*(LL P,0s )1 90 kg/hm?(LA
Ko0 i1)o AL R AL 43R4 by S AU A6 486 Py it

HEREE B 2021 4 4 A LG, AAAMEIE =%
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HFEK 10 %k, MIHHEKE 4 200 m*/hm?, # LT |
By E A A PR Tt A 7 SR PR R T, A5 A 3 ] R
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1.3 HHRRXRESNE
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i FH T e LR RS
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6T ) 20 32 47 250 0 R R TS 1 55 43 ) AR LR
FRAR RN B AR A R B ),

O AR R R & B (g/ke)=( & kA BE & B
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Fig. 1 Effect of nitrogen fertilizer combined with cattle manure on
proportion of soil aggregates
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Fig. 2 Effect of nitrogen fertilizer combined with cattle manure on
soil total nitrogen content

N RAR R A S i, A 1.10 ~ 1.26 g/kg;
UK, h 0.81 ~1.12 g/kg; BIBERIAIA A
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Fig. 3 Effect of nitrogen fertilizer combined with cattle manure on total nitrogen contents in aggregates with different particle sizes
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Fig. 5 Effect of nitrogen fertilizer combined with cattle manure on microbial residue nitrogen contents in aggregates with different particle sizes
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Fig. 6 Effect of nitrogen fertilizer combined with cattle manure on
nitrogen content of fungal residues in soil

/= A EL BBy

TP R A TP i) BB AR AR R B A, O 0.19 ~
0.26 g/kg; HUCH/NARIK, H0.18 ~ 0.25 g/kg;
BB SRR 0.09 ~ 0.23 g/kg; KRIEFIBIETE
WAL, A 0.11~0.21 g/kg( 7). SAERAA L,

V=R

R E M 26.48% ~ 35.69% A1 9.97% ~ 13.19%.,
Pt T, it U A 400 A1 500 kg/hm? B i 3
BT AW RAR S R, AR 200, 300 i
500 kg/hm?® B, e it 4 2 S 5 084 00 T 40 T A% 1R R
Sh, HrPE A RN 500 kg/hm? B, 384 0 i 2 A
K, N 17.03%(A 8).

030 >2 mm 0.25 ~2 mm 0.053 ~0.25 mm <0.053 mm
' 5
0.25r b
2 4 A a od
El s 7 d
E 020 ab;?e‘ . % z/ de i ; b 7
¥ N : .
£ 015¢ § §%
= Y AN
%E %é %é . de
I % \/ e
0.10} d §¢ N <
YA
YA N
0.05 y N Nooo' N Nago' N, N
200 300 ALI\IE 300 400 400
7 REERESHEREMSRNEABRKPERREISENEMN

Fig. 7 Effect of nitrogen fertilizer combined with cattle manure on fungal residue nitrogen contents in aggregates with different particle sizes
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Fig. 8 Effect of nitrogen fertilizer combined with cattle manure on
nitrogen content of bacterial residues in soil
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Fig. 9 Effect of nitrogen fertilizer combined with cattle manure on bacterial residue nitrogen contents in aggregates with different particle sizes
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