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Abstract: Soil salination seriously affects the availability of soil nutrients, which restricts the development of agricultural
productivity. The objective of this study is to elucidate the effects of soil salinity on nitrogen transformation of fertilizers applied
conventionally in Hetao irrigation district of Inner Mongolia, China. Soils of different electrical conductivity [ECs.; 1.46 dS/m
(L), 2.19 dS/m (M) and 3.43 dS/m (H)] and added two chemical nitrogen fertilizers (urea and diammonium phosphate) were used
to conduct the indoor thermostatic incubation experiment, and then the hydrolysis and nitrification of soils were determined. The
results showed that, 1) inhibiting effect was found on the hydrolysis of urea when soil salinity increased, the net hydrolysis
amount of treatment H decreased by 19.4% and 27.1% respectively compared with those of medium and low salt treatments.
While medium salt showed a promoting effect on the hydrolysis of diammonium phosphate, and the net hydrolysis amount of
treatment M increased by 33.6% and 4.3% respectively compared with those of low and high salt treatments; 2) high soil salinity
postponed the beginning of nitrification, the nitrification of treatment H was delayed for about 3 days compared with L and M
treatments. The effects of increasing soil salinity on the net nitrification amount of two nitrogen fertilizers were identical, first
was promoted and then suppressed. The net nitrification amount of urea of treatment M was 8.6% and 9.1% higher than those of

treatment L and H, respectively, while the net nitrification amount of diammonium phosphate of treatment M was 19.1% and
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5.1% higher than those of L and H treatments, respectively; 3) in all soil salinities, diammonium phosphate was transferred more
to mineral nitrogen than urea under the condition of equal amount of nitrogen input. In conclusion, soil salinity has a great impact
on the transformation of nitrogen fertilizers, but the effects are different to different fertilizers. Increasing soil salinity can inhibit

the release of fertilizer nutrients; However, appropriate amount of soil salinity may stimulate nitrification, and then can increase

the risk of nitrogen leaching loss.

Key words: Hetao irrigation district of Inner Mongolia; Soil salinity; Soil nitrogen; Nitrogen fertilizer transformation
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Table 1 Information of basic nutrients of tested soils

+1 ECs.;(dS/m) pH HHLR(g/keg) EF(gke) AR (me/ke) 87 R (mg/ke) Tl S A (mg/kg) TEHL A (mg/kg)
fKER(L) 1.46 8.18 18.6 1.22 39.47 19.64 20.54 40.18
kM) 2.19 8.04 173 0.85 20.36 13.92 41.22 55.14
T%'J_%J;(H) 3.43 8.23 15.3 0.75 28.24 14.63 48.13 62.76
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Table 2 Hydrolysis rates of fertilizers under different soil salinities

BN KEFRHTR(d) L-CN M-CN H-CN L-NP M-NP H-NP
FAK 1 65.55 61.57 60.24 52.68 79.30 88.43
i 3 5 3 -40.31 -32.61 -1.03 -15.76 -26.77 -11.70

7 -0.52 -2.06 -17.22 -9.19 -8.94 -17.36

14 -0.10 0.00 0.05 0.04 -0.10 -0.97

HK i 1 81.08 73.39 59.13 68.22 91.12 87.32
AR 3 -19.60 -16.24 2.66 -7.32 -13.32 -2.67
7 -0.14 -0.54 -4.26 -2.30 -2.26 -4.30

14 -0.01 0.01 0.02 0.01 0.00 -0.13
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Table 3  Nitrification rates under different soil salinities
Ei Lo B EIG)) L-CN M-CN H-CN L-NP M-NP H-NP
FELHY 1 16.91 20.27 9.55 14.43 15.53 13.70
(A2 &S 3 23.48 24.83 12.71 21.16 24.12 11.39
7 20.09 14.53 12.7 22.43 19.05 13.62
14 3.96 437 8.65 5.18 2.5 9.32
21 1.49 1.20 0.76 -0.14 2.09 1.82
FHiF il 1 0.79 4.29 -3.47 -1.68 -0.46 0.68
AR 3 7.13 6.57 0.37 4.82 9.62 -0.96
7 12.54 11.52 7.27 17.27 17.82 9.40
14 2.24 3.27 8.16 3.46 1.40 8.83
21 0.76 1.03 0.33 -0.87 1.93 1.38
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Fig.1 Changes in soil ammonium nitrogen contents during incubation
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Fig. 2 Changes in soil nitrate nitrogen contents during incubation
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Fig.3 Changes in soil inorganic nitrogen contents during incubation
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Table 4 Significance tests of effects of fertilizers on different forms
of soil nitrogen

HE A2 BAASE WMAASE LA SE
X} 5.16 bB 85.53 bB 90.70 ¢C
JRZE(CN) 18.03 aA 140.67 aA 158.69 bB
WElR 4% (NP) 23.12 aA 144.81 aA 167.93 aA

T« FFVEAE /NG F R RUR S R [ 43 50 28 7 A B ) 4 4
RAEEHRBIET P<0.05 Fl P<0.01 BEKTF, TR,

x5 LTRINSMARESEMHEZHRE
Table 5 Significance tests of effects of soil salinities on different
forms of soil nitrogen

35y ARG R AR TR THLAR S =
KR (L) 13.79 abA 121.92 bAB 135.72 bA
k(M) 13.27 bA 131.31 aA 144.58 aA
Tk (H) 19.25 aA 117.78 bB 137.03 bA
3 g
3.1 TERSITRIEKFEIERE R

ARG TSGR, - SEER I3 5 B0 P RR IR
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