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Abstract: [Objective] Summer fallow after winter wheat harvest in dryland is a common practice on the Loess Plateau.
However, 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
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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 2.2 mx3 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 *NO;-N
mainly accumulated in the above 80 cm soil layer before summer fallow, but the accumulation peak of >NO5™-N was in the
80-100 cm soil layer at the end of fallow. In the second and third years, the residual **N fertilizer and **NOz-N moved
downward about 20 cm, respectively, during summer fallow. After the summer fallow, the amount of residual 5N fertilizer in
the 0-100 cm soil layer decreased, but the amount of residual **N fertilizer and ®NO;-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™during the
summer fallow of the second and third years, respectively. Also, the amount of ®®NO;-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™)

B 5% B 5N Residual >N 5% B NO3-N Residual®NO5-N
Lysimeter number
Lys2 39.80 13.91
Lys3 70.08 31.84
Lys6 52.74 21.08

VE: Lys2. Lys 3. Lys 6 /& N150 AP =48 %E . T, Note : Lys2, Lys 3, and Lys 6 are replicates of N150 treatment. The same as below.
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Fig. 3 Distribution of total residual **N and **NOs-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 5"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 **NO3z-N in 0-100 cm and 100-200 cm soil profile before and after summer fallow in 2015—2017
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BN RZE R, BRE RS A BIE RS 5L ONIR B O AER . H LT PNAR T 5
ks 4ifL, 1R 2 AEPNARICHIE 78 AR A K e 347, RN AT SRR SR B w22 K, HIER AL
i, 2 SE TGl B2 K. ARTIAFH NG X 92 0] BEAEE NI R AL, o HL R I 6 5 B i K
BAEF: [FII X R B AEVR B — A 160 em, A DL B ITFRIC AR R M 15 # 5h 0%, DL b ax sy T g i
Al T AR R AR 2 o AN 0 98D 3 TR 200 SR IR 22 » K FH 3 il e — 4 1 K BB et THIAR K (2.2
mX3 mxX3m), FEET K. BATHEESER NS kG, RIS DU b BE s b T B . Hak, X5k
BV IRE B N ERA . W /N RTEL00 embh R 138 b R 25 8 5 2 AP, i34y fie
7159, EREHKIF IR BRLEL100 emt 22 TR B IERHEA W] B dl s 22 ME o 2, R
AR EEE L RN, R R R R IR R ISR F SR A T R . B Ak R AR
—Bwkae, mIReE N HIEA A Gt DL R K E L AR, BB AR N TBOK Z BRI, &
FoK s Y@ Bl ST A SRR R . R, S MKE A 3R R PR S T T e o v R R B R
R 25 1) B R

RN T35 T e & AR IUR EEAIREIE K . WAL RIS AL BN OFIN S 2P0 TR K
BrOfE G 1R A A, ZJaRIERBLEHAEE, Frolgid —AN N4 K2 5 ik B RIEAE B 22K bR
WAV R T REMEAR . 1 3 b SRS AR F R ZE R R S A S R B ISR R 2 LR
JUANAERR, B2k R A B T4 I i S R A (K3, KI5), N i peok g, JuR P
VR i B 7K AT RE S 3838 SO, A RORIEAS 2 AT BE RS M R Z AR R B TR S RS AR R B R AR . WK
PR 30 17]0~200 om 3851 T 5% B FUIE RS BN (5, WAEM R ALER 5. WL EEREmE
ZAR R IR0k B SRR A S IR AR, 5 B O M 1 A W AL % A 338 351 T 10 T L 8 1 2 L o

4 ZE

— R NRWGRE R T S R IR R iR L] T 0936.3%, 1T Ak B IR R A A L
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P 40.1%. B ZEOR PR A TE] 5% B BERL &R R kia B, BEAEPR G0, 100~200 cm 33835 i) BRALE AR
Wit i, H.80%LL L NEAEA . FAEE EIRINET G 0~200 ecm- 385 7k B IERL & B B &k, F
BRI T H AR, DRZE RN E.
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