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Abstract; Continuous cotton cropping has certain negative effects on soil nutrients status, especially nitrogen
(N) content and its transformation rate. Investigating the differences and their influence factors of soil N and N
transformation rates in different continuous cropping years in arid area, which could provide a theoretical basis for
the sustainable development of farmland in arid area. Soil samples from 0~ 20 cm layers were collected from unculti-
vated land (O year, as a control) and five continuous cropping cotton fields at different cultivation times of 1, 5,
10, 20, and 30 years, respectively. Based on the changes of soil physical and chemical properties in the continuous
cotton cropping field, combined with soil N contents and N transformation rates, we studied the change of N conver-
sion rate and ecological driving factors in the continuous cotton cropping field. The results showed that: (1) Soil ni-
trate N was the main component of inorganic N in the continuous cotton cropping field in arid area. There was no

significant difference among years and total nitrate N was generally low with an average of 5.56+0.28 mg - kg™
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Soil available N content in the soil was significantly lower than in uncultivated soil, which were only 16.37% ~
28.40% of the control (P<0.05). Soil ammonium N and nitrite N reached balance with years of continuous crop-
ping; (2) The early stage of continuous cropping had significantly lower soil nitrification and denitrification rates
-h™" and 5.673+4.632 pg - kg™ - h™', respectively).

Then, it increased with increasing time, especially, in the later time; (3) Soil pH had the most influence on soil

that reached the lowest at 10 years (23.62+1.45 pg « kg™’

nitrification and denitrification rates ( The total effects were 0.5310 and 0.6516, respectively ). The thresholds of

soil pH values for the soil nitrification and denitrification were 8.37 and 8.01, at which the soil nitrification and

denitrification rates were at the maximum of 91.333 pg « kg™

- h™" and the minimum rate of 19.271 pg + kg™ -

h™", respectively. Soil moisture was the second important factor affecting denitrification.

Keywords: cotton field for continuous cropping; nitrogen forms; nitrogen transformation rate; soil pH; soil

moisture ; arid area
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Table 1 Initial soil background values in continuous cotton cropping field in different years
BRI a HR HK H (i TR LB A HLT e
Year of continuous Ec Soil moisture p Soil bulk density Soil porosity  Soil organic matter Total phosphorus
. 4 pH value 3 o o
cropping /(ms = cm™) /% /(g-em™) /% /(g-kg™ ) /(g-kg )
0(CK) 9.94+3.13a 21.24+1.24a 7.97+0.11a 1.00+0.05a 62.45+1.84a 27.21+3.63a 4.05+0.14a
1 9.81+2.75a 19.41+0.04a 7.63+£0.07a 1.04+£0.05a 64.87+1.94a 23.98+2.48a 4.43+0.10a
5 8.78+2.59a 18.73+0.09a 7.56+0.02a 1.03+£0.07a 62.92+3.91a 29.55+8.20a 4.38+0.44a
10 8.81+2.49a 19.01+0.34a 8.07+0.09a 1.12+£0.02a 57.61+0.90a 20.07+2.16a 3.95+0.54a
20 8.88+2.69a 20.48+1.00a 8.08+0.15a 1.06+0.07a 60.00+2.76a 20.64+4.09a 3.93+0.53a
30 9.20+3.00a 18.35+0.32a 8.16+0.05a 1.11+£0.02a 58.00+0.83a 24.46+1.18a 3.86+0.50a
T W — 3R R NG FRERORARIEEAE R LA Rt 25, TR,

Note ; The different lowercase letters in the same column denote the significant differences among years. The same below.
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Table 2 Soil physical and chemical properties in continuous cotton cropping field in different years

HEARAFR a HLSR FoKE H i LA T IALERRE AP 2
Year of continuous Ec Soil moisture p Soil bulk density Soil porosity  Soil organic matter Total phosphorus
R 1 pH value 5 4 o
cropping /(ms - cm™) /% /(g-cem™) /% /(g-kg ) /(g-kg )
0(CK) 9.94+3.13a 21.24+1.24a 7.97+0.11bc 1.00+0.05b 62.45+1.84a 27.21+3.63a 4.05+0.14b
1 1.51+£0.05b 14.38+0.41ab 7.91+0.01c¢ 1.54+0.02a 41.93+0.60b 2.78+0.24b 4.04+0.15b
5 3.48+0.89h 14.47+1.00ab 8.24+0.15abc 1.54+0.05a 42.02+1.76b 7.25+0.49b 6.14+0.38a
10 1.49+0.06b 9.40+0.96b 7.94+0.02¢ 1.34£0.05a 49.48+1.95b 7.42+1.55b 5.94+0.03a
20 0.06+0.01b 7.04+1.58b 8.55+0.04a 1.45+0.01a 45.22+0.51b 4.96+0.78b 3.61+0.25b
30 0.07+0.01b 7.09+3.17b 8.36+0.02ab 1.46+0.06a 45.02+2.27b 2.90+0.63b 4.13+0.33b
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Note ; The different lowercase letters denote the significant differences among years. The same below.
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Fig.1 Soil nitrogen content in continuous cotton cropping field in different years
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Fig.2  Soil N transformation rate in continuous cotton cropping field in different years
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Table 3  Stepwise regression model based on soil nitrification
and denitrification rates with soil N forms and soil

physicochemical properties

A M2z
Rl feidx "
} mIEY: e )
N transformation . R P
Regression model
rate
kR ¥, =—15084-6.66821x, +53.24542x,
Total nitrification ~ —1.39791x,+60.55327x5+8.73435x5  0.7143 0.0341
rate +56767x4+1503.72704x
Rz ¥, =—899.78864—-21.44736w,
Denitrification —628.40095x5 +255.11017x 0.5191 0.0821
rate +6.98170x,—3.76395x ,+27.33546x |,

Ty (LR oy (AR B (x)) SR (x,) LR
BE(x3) AR () pH (ws) RS R (xg) L BKHR (x;) BT
(xg) EIEAHU (g ) EIESLBREE (v ) 2B (xy,) , FIA],

Note: vy, ( nitrification rate ), y, ( denitrification rate ), nitrate N
(%x,), ammonium N (x,), trite N (x5), alkali-hydrolyzable N (x, ),
pH value (x5), Ec (xg), soil moisture (x5 ), soil bulk density (xyg),
soil organic matter (xq), soil porosity (x,,), total phosphorus (%, ),

the same below.
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Table 4 Path analyses of the change of soil N forms and soil physicochemical properties on the change of soil total nitrification rate

=)

A

HAER

[B]4E%% 0 Indirect effect

Variable Direct effect SRV SLIEUIESS SLIEUES RN SLEVIES SLEVEE
Via x; Via x, Via x4 Via x, Via x5 Via x¢
Xy 0.3644 -0.0006 0.0111 0.0082 0.1080 -0.0248
e 0.3539 0.0051 0.0084 -0.0013 -0.1064 0.8826
x5 0.4513 -0.0023 0.0872 0.0108 —-0.0835 -0.1326
Xg 1.0386 0.0006 -0.0087 -0.0019 0.3007 -0.0576
Xg -1.2379 0.0040 0.0023 -0.0017 0.3478 -0.1023 0.9380
s [B13R40 Indirect effect T
Variable it L g SHEVEN SRS S Total effect
Via x Via x4 Via x4 Via x, Via x,
Xy -0.0134 0.0016 -0.0078 -0.0038 0.0175 0.4604
EN 0.1035 -0.0390 -1.2168 0.0947 0.0100 0.0947
x5 -0.0794 0.0087 0.2806 -0.0212 0.0113 0.5310
Xg 0.1062 -0.0349 -1.1179 0.0847 -0.0073 0.3024
Xg 0.1056 -0.0388 0.0942 0.0040 0.1153

T TR R BR A, AO8) Hh m RR E

y
5

WA B 8T IR,

Note: Due to the space limitations, only list the primary and secondary impacting factors data rows. The same below.
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Table 5 Path analyses of the change of soil nitrogen forms and soil physicochemical properties on the change of soil denitrification rate

[B]ERE M Indirect effect

At BN - -
Variable Direct effect SLENES SLIENIESS IS s i SLENIES SLENEE
Via x; Via x, Via x4 Via x, Via x5 Via x¢
X -0.7372 0.0004 -0.0484 -0.1606 0.1229 0.0055
Xy 0.6548 0.1808 0.0004 0.0061 -0.2621 -0.1748
x5 1.1115 -0.0815 0.0038 -0.0502 -0.1545 0.0263
xq 0.6805 -0.0586 -0.0013 -0.0194 0.4139 -0.5389 -0.1335
[AJ4ER0W Indirect effect )
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Fig.3 Relationship between soil pH and soil nitrification rate and soil denitrification rate
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