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Abstract: [ Objective ]Summer fallow after winter wheat harvest in dryland is a common practice on the Loess Plateau. However,
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due to bare land and intensive rainfall during summer fallow, the leaching characteristics of residual fertilizer nitrogen (N) after
crop harvest deserve attention. This study aimed to reveal that the destination of applied N fertilizer after wheat season and the
leaching characteristics of residual N fertilizer during summer fallow in dryland of the Loess Plateau. [ Method ] This study was
carried out in large lysimeters (3 m x 2.2 m x 3 m) by the '°N labeled method. °N labeled urea was applied at the beginning as
basal fertilizer with the rate of 150 kg-hm™. Firstly, the absorption of "°N labeled fertilizer by wheat and the residual N in the soil
after wheat harvest were investigated, and subsequently the '*N abundance and content changes of residual '°N labeled fertilizer
in the soil profile were measured during the summer fallow of three years (2015—2017). [ Result ] The results showed that the
average absorption of nitrogen fertilizer by wheat was 53.9% while the amount of '°N fertilizer distributed in the soil (0-100 cm)
after wheat harvest was 36.3% of the N application rate, with an average of 40.1% being in nitrate form. In the first year, the
residual "N fertilizer which accumulated in the 0-40 cm soil layer moved downward and accumulated in the 60-80 cm soil layer
during the following summer fallow. The 15NO;—N mainly accumulated in the above 80 cm soil layer before summer fallow, but
the accumulation peak of 15NO;—N was in the 80-100 cm soil layer at the end of fallow. In the second and third years, the residual
5N fertilizer and 15NO;-N moved downward about 20 cm, respectively, during summer fallow. After the summer fallow, the
amount of residual '°N fertilizer in the 0-100 cm soil layer decreased, but the amount of residual °N fertilizer and 15NO}N in the
100-200 cm soil layer both increased. Specifically, the amount of residual N in the 100-200 cm soil layer increased by 1.9 and
7.0 kg-hm 2 during the summer fallow of the second and third years, respectively. Also, the amount of 15NO;-N in the 100-200 cm
soil layer increased by 2.7 and 7.0 kg-hm™ during the summer fallow of the second and third years, respectively. [ Conclusion ]
During the summer fallow, residual N fertilizer leached significantly. Under normal precipitation conditions, the average
downward migration rate of residual N fertilizer during a summer fallow was 20 cm. As the age increased, the residual N fertilizer
in the 0-100 cm soil decreased; while it increased in the 100-200 cm soil layer, with nitrate as the main leached form. However,
the cumulative total loss of residual N fertilizer in the 0-200 cm soil profile during summer fallow was small, indicating that the
redistribution of residual N fertilizer nitrogen in the soil profile was the main mechanism.

Key words: Dryland on the Loess Plateau; Summer fallow; Lysimeter; '°N; Residual N fertilizer; Leaching
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Table 1 Total residual N and "NO,-N  in soil after wheat
harvest/ (kg-hm?)
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Fig. 3 Distribution of total residual ’N and '"NO;-N in 0-200 cm soil profile of N150 treatment before and after summer fallow in 2015—2017
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Fig. 4 Soil §"°N value of N150 treatment in 0-200 cm soil profile before and after summer fallow in 2015—2017
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Fig. 5 Amount of residual "N and ""NO,-N in 0-100 cm and 100-200 cm soil profile before and after summer fallow in 2015—2017
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B B A R AR, , Tovk e AR L DL 20162017
AR, ARG TR 2200k RS B 3 R K IR 4
WG 0~100 cm 4 & A S ZCF- 2438 i 43 51k
—7.5 kg-hm ™ 1 228.6 kg-hm *, 100~200 cm 3%
1A 3 M —17.9 kg-hm 2 F1 128.4 kg-hm %5 Wi FFH SN
NEREARAS 0~100 om 385 T A A ACOF S48 i
3 51°0-1.0 kg'hm ™ 1 9.8 kg-hm 2, 100~200 cm +
HEHIHE N 2.7 kg-hm 2 H1 7.0 kghm 2 (& 5) o A 0l
AR AR IR 25 1E R, N 3 B 02 A 22 ik 125 15 2] A 45 SR
225N, WAREE IR — i A AR 1
L PN RERE T R fERG . AT PN ARG Y
Kiantk, RZAE PN FRic o R A K H B it
17, IRIRETE RAEE SO B IR 22 K, HHEEARES)
A, SSERaRER K. RmAH PN X
A BRAFAE N A ENTE UL, JU R U o
Tk . FAS S5 ] e el DX R 2 A R B — AN
60 cm, HELLBHWiAR IR R A 2, DL X
e AT R m A TR R A I R . AR D |
W R R 22, SRR RR S AR R REE
T, HAK (22mx3mx3m) , FBIETK., &
T UL BE A BT W2l R S, (] EF DL ] 6 e R S R
ThE . Hk, X 5REBURTREE X ERA K,
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PR AR I /NEMRRTE 100 em DUF R332
FE L REARI, W TR AT R, (E 53 A AH RS
8 REBAE 100 em 22T A5 B ALK AT fE
BORAEVE MR I, e A KA i i
At /N, RIS A B R S ok B IE LSRG W Wi )
PP AE TRl . BBk B AR R — APk, AT RE
PEA e (Mo A LR K A LAl )
PRt — 2D B A TR Z B I, S BUKIRTS
/Tl i 10K eSS A (S N A AN L/ F =
L RS A D5 T DG T B v i Ak B IR AR £
I S0

R 385 AT RE A A2 A0 Kk 1 E AR R
P REACRASARAE I NoO Al N R0 i &
HRFFSAEML)S 1 AL, 2@ RS
AHTRET, B LAZ R — AN/ AR T S R R AR A
H 2R IR 1) 4% A v BRI T 358 vh S A AL AR
FH R A o T s 2 A R Rl A R A 3
(AT HLBR IR TLA A AF S E IRk R A B T4 v 123
IS A & (B3, K 5), i b m oK
R, U R B BN S 3 /K T BE S ) - 9 R
B, A BRI AN T BE R W) B2 A PR 1] S i A £
B KA . AR IFE 0~200 em 37 1h 5
AN R E BN (B 5) , WiEM Rl
FHSs o T B e S R PR A0 ] 8% B UK AR
ASIIRAR, R B MR B e B A - 1) T
R P G 2 O A% 8 R AL -

4 & ik

—Z /N WA AR B T A B AR R
i A LU N 36.3%, AR B AR RN AU A S A
B T3 40.1%. B 20K PRI () 5% B2 AR AU T
WREAHA R, BEAERRIE AN, 100~200 cm 35 i
() BRI AR AN, H 80%LL BN S AIES . [
EEBKFFTG 0~200 om -39 5 1 7% B BHE 2
BUBESR/N, B2 R ST H e, D
WZEBNE,
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