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Fig. 1 Rainfalls and evaporations during the summer fallow season in Changwu in 2014 and in the year of 1957—2014
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1 iR HIEEAREBAMER (0~20 cm)

Table 1 Physico-chemical properties of the tested soil (0~ 20 cm )

H e r5 AP £ AR A S A
Cropland  Organic matter (g kg™") Total N (g kg™) Olsen P (mg kg™ )  AvailableK (mgkg™) NO;-N (mgkg™)
a 13.3 1.08 12.7 139 13.2
b 14.4 1.04 11.3 180 6.65
c 13.2 0.97 17.8 151 5.36
d 11.0 0.89 12.1 234 5.74
e 13.8 1.03 15.9 135 7.68
f CAA3, Bran+Luebbe, f8[) M. tHEE2E 2 45 R

FONFRE : Rk R A, NERE
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17 28 HO AR S A 52 N R L BT TN R 3
TE 5 I A 27 3 4 07 4 A [ 67 3 43 A v 5 1
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(m) /1 000 000
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R B
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Fig. 2 NO3;-N accumulation in the 0~ 200 cm soil layer in all
the five tracts of cropland in the experiment after winter wheat was

harvested
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Fig. 3 NO3;=N distribution in the 0 ~ 200 cm soil layer after summer fallow
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Table 2 "“N abundance, nitrateabundance and contents of "N labeledN fertilizerN and nitrate—N in thesoil profile
LR N ONBRICHE R A ENE N F S U
=R 5 5 : . 5 .
SRS "N abundance ( % ) N labeled N fertilizer ' 'N-—nitrateabundance (% ) "N labeled nitratecontent
Depth (cm ) 2 -2
CK N content (kg hm™) CK N (kghm™)
0~20 0.367 0.384 (0.002) 4.50 (0.99) 0.365 0.477 (0.025) 0.13 (0.06)
20 ~ 40 0.367 0.397 (0.005) 5.88 (2.41) 0.367 1.519 (0.191) 2.20 (0.92)
40 ~ 60 0.367 0.429 (0.030) 9.98 (1.99) 0.366 2.151 (0.162) 4.65 (2.75)
60 ~ 80 0.367 0.372 (0.003) 0.75 (0.16) 0.368 0.508 (0.083) 0.14 (0.06)
80~ 100 0.367 0.369 (0.000) 0.48 (0.10) 0.369 0.407 (0.031) 0.05 (0.01)

W SR, PNAFICIER R AP NRICAYZS A Note: Numbers in brackets are standard deviation, '°N labeled nitrate is

included in labeled fertilizer N

Zoad — KR 2, 54 Bt A NERE 2L i
PB4 HR30.4% . 23.8% . 29.4% . 26.1%F
30.8%, F¥H281% (E6) .

AP UMESRESTF AN ERAK, JTHEAGCO cm
b, BRI A EERMESA, Hik e, dif
X, afleff X /> (E5)
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Fate of "N Labeled Nitrate in Dryland under Summer Fallow on the Loess
Plateau

XIA Mengjie CHEN Zhujun LIU Zhanjun ZHOU Jianbin®
( College of Natural Resources and Environmental, Northwest A&F University, Key Laboratory of Plant Nutrition and the Agri-

environment in Northwest China, Ministry of Agriculture, Yangling, Shaanxi 712100, China )
Abstract [ Objective] Summer fallow after winter wheat is harvested in dryland on the Loess Plateau is
a very common practice to save rain water, and restore soil fertility for the next crop. Nowadays, the content of
nitrogen ( N) ( mainly in nitrate form ) in the soil of the dryland as residue of the fertilizer applied to winter

wheat is increasing steadily. As summer is the rainy season in this region, whether or not the high rainfall
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would increase NO;—N leaching loss is an important issue deserving further study. The method of adding N
labeled nitrate after winter wheat is harvested in dryland is one to quantitativelyexplore fate of the residual
fertilizer N in the dryland under summer fallow in the Loess Plateau, and hence to provide a scientific basis
for managing Nin dryland. [ Method) The N labeled fertilization micro-plot ( Polyvinylchloridecolumn, 25
cm diameter and 25 c¢m long ) method was used to study fate of the residual fertilizer N in the dryland under
summer fallow in a field experiment, which hadfive tracts of cropland and two N treatments set up with and
without N application (0 and 30 kg N hm™®) . N labeled nitrate was mixed with the surface soil (0~ 15
cm ) in the micro-plot at a rate equal to the content of the residual fertilizer N in the field after winter wheat
was harvested. At the end of the summer fallow, soil samples throughout the soil profile ( 0 ~ 200 cm ) were
taken fromthe micro-plots, for analysis the contents of soil total nitrogen, NO;—N, and their N abundance.
[ Result] Results show that at the beginning of the summer fallow, the content of NO;—N accumulated in
the 0 ~ 200 cm soil was quite high, ranging between 205 and 268 kg hm™ and averaging 244 kg hm’g; At
the end of the summer fallow, apparent NO;—N accumulation peaks were found in the soil, 40 ~ 80 cm in
depth, and "N abundance ranged between 0.408% and 0.482% and averaged 0.429%, being the highest in
the soil 60 cm in depth, averaged 0.372% in the soil 80 cm in depth, being higher than the background value
of N abundance in the soil (0.367 N atom% ) , and was 0.369 % in the soil 100 cm in depth, more or
less the same as the background value, in Treatments N30 in all the five tracts of cropland. In the five tracts
of cropland, "N labeled nitrate abundance was the highest in the 40 ~ 60 cm soil layer in the soil profiles
(0~100 cm) , averaging 2.151%; and the lowest abundance was in the 80 ~ 100 cm soil layer, averaging
0.407%, both significantly higher than the background value. Although the rainfall during the summer fallow
season was only 157 mm, making it a dry year, it still leached '°N labeled nitrate down to 80 cm in depth,
through a 45 ~ 65 cm thick soil layer, and even °N labeled nitrate was found in 100 cm depth. At the end
of the fallow, the content of residual N averaged 21.6 kg hm™ or ranged between 20.8 and 22.9 kg hm™ in
the 0 ~ 100 cm soil profile, accounting for 71.9% of the applied N fertilizer in all the five tracts of cropland.
The content of residual labeled N was 4.5 kg hm™®, 2.9% of which was in the form of NO;— N in the 0~ 20
cm soil layer; Residual fertilizer N was mainly distributed in the 40 ~ 60 cm soil layer, and averaged 17.7
kg hm™ in content, accounting for 52.8% of the total N fertilizer applied, in which °N labeled nitrate content
was 6.8 kg hm™. After the summer fallow, the applied °N labeled N fertilizer was found lost at a rate of
23.8% ~ 30.8% ( averaging 28.1% ) . [ Conclusion] Residual fertilizer N accumulated significantly in the
0~ 200cm soil layer of the dryland after wheat was harvested, posing a potential risk of leaching. In 2014,
though it was a dry year, the effect of rain water leaching NO;—N was still quite significant, indicating that
the NO;—N leaching in the dryland during the summer fallow season should not be ignored and further studies
should be done on mechanisms of its leaching loss.
Key words Dryland; Summer fallow; N labeled fertilization method; Residual fertilizer N; Nitrate

leaching
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