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Fig.1 Precipitation during com growth period in 2010
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Table 1  Soil fertility status before sowing on Apr.5, 2010
R £ + KK Soil depth (cm)
Soil indices 0~10 10~ 30 30~ 50 50 ~ 80 80~ 110 110-140  140-170 170 ~200
pH{E 8.37 8.37 8.32 8.32 8.41 8.43 8.43 8.42
A E Bulk density(g/cm’) 1.26 1.26 1.17 1.14 1.13 1.12 1.1 1.1
# HLBX Organic carbon(g/kg) 10.00 9.52 9.7 8.56 9.82 9.96 8.85 8.65
2%, Total N(g/kg) 0.97 0.85 0.94 0.85 0.8 0.83 0.76 0.78
EAHE NH,* - N(mg/kg) 1.27 1.17 0.89 0.79 0.66 0.73 0.73 0.76
WA % NO,~ - N(mg/kg) 17.64 8.71 3.18 2.49 4.21 4.52 3.71 2.88
%2 RELE
Table 2 Treatment descriptions
RE il BIET &
Codes Treatments Descriptions
BV FITERRE B AR Bk, RFES ANEFTEN.
NM Flat-planting Plowing and raking after harvesting the previous crop, leaving field fallow. Sowing in wide-narrow rows in
with no mulching early May. next year.
LY BT QAR IS BB AT 10 B TRV BMAR, B R 40 om, FIPE 70 om, BF 5 AR B AR
HM Half-mulching and- Plowing and raking after harvesting the previous crop, half-mulching with its width 40 cm, spacing 70 cm
flat-planting later Oct. Sowing in holes in early May. next year.
£ R B E BB EEE 10 A FAI B, FER 120 cm AR, BFE S AUIRBE LM,
CM Complete-mulching Plowing and raking after harvesting the previous crop, complete-mulching with its width 120 c¢m later Oct.
and flat-planting Sowing in holes in early May. next year.
2B EWIE MERKEHHRE OATARZEE, A ZR 0 em, ZH 15em; KEK 70 em, £ 10
Completely mulched em BREE HALH BT 120 cm. BES AWURESH,
CMRF alternating narrow Plowing and raking after harvesting the previous crop, ridging with a walking plow and completely mulched

and wide ridges with ,

furrow planting

alternating narrow and wide ridges later Oct. , big ridges with its width 70 cm and height 10 cm, smaller
ones 40 ¢cm and 15 cm. Sowing in holes in early May. next year.
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2H, 63K A 2010 % 10 A 5 A, M ER 45
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EHFT R (kg/hm’) + H R 2B T8 (g/kg) x H A=
B (kg/hm?) + BH B LA T E (g/kg) x AH M
47 & (kg/hm?) x 1000

BWCIR 45 B (Nitrogen harvest index) = ¥ 81 1 %
BEE (kg/hm? ) /MR B E R & (kg/hm?) x 100%

& & F FH 3 # (Nitrogen use efficiency, NUE, %)
=R AR (kg/hm?) /3R NO,- -NBLER
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EXRMEATR 7 H 18 HRMONOH, dh TRRKE LB
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. SLHAXEHSHIHE, LENO,” -NEE
ERBRESRZALERB/D, EXEKEH, & FHK
N EEHES NO,- - N KERKMA, XE
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NMZE6H21HM8 A9HNO,”" -NSEEEW
X R EA NM AL ERMHEKZE R, RHE 30 cm
TE NO;” -NBiKD EBMEE BB L
WTROEE IFTELBEREXRAMFTE
NO," -NBW AR, H5ET7HI18H ~8
A9B,CRMFAICMBEEEFHEHZRIZIT RS
B, 2P THET 7.39 mg/kg M 9.06 mg/kg, .BA £ %
MK B I O 3 B Bh oS A KIES, 7 30 ~ 80
em TEELENO,- -NFEFI 6 A 21 HTFKEE
FU, FBESEEE HM(7.30) > CM(2.46) > CRMF(1.93 )
>NM(0.65), RARZEFRANEEKRETH
BEAKERTRERZEMKE,E80~110cm LEEA
AEWCRIFRMARASERA A BEE M,
XF[RES CRMF WETIEMX NO,- -NA—EH
MBEVERAE X, 780~ 140 cm L E &K 43 NO,~ -
NEEHAEENRHIBETHRIEE, B NM 5,
FE140~200 cm T BB A NO,- -N S &M, &
170~200 em +)2 10 A 5 H E K Z# 45, CRMF #
CMNO," -NBEBE—EBE LHABEE, M NM A
HMBETFEE,BEHEHEHTERM TR, X2
Eoh 2B B R T KRBT, BB,
AR T L HAVEMD L, TifEX—at 8, X%
NO,"-NHRKEIES FER'E /. BEmMEL
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23 FELEXNFFRETEEHTFHRRARAES (kg/hm?)
Table 3 The effect of different treatments on dry mattet accumulation during different growing season
wa nm A S s T R pra
Date Treatment Leaf Stalk Brac and tcob Grain .
- accumulation
CMRF 2761.33a 2632.88a — — 5394.20a
CM 2455.33b 3293.97a - — 5749.30a
2010-07-19
NM 2371.43be 1537.08b — —_ 3908.51b
; HM 2201.21c 1796 .43b — - 3997.64b
CMRF 3659.42a 5513.73a 1454 .96ab - 10628. 10a
CM 3429.75a 5053.30b 1738.53a - 10221 .58a
2010 - 08~ 10
. NM 2938.65b 2695.11d 756.82¢ - 6390.58¢
HM 3508.33a 4324 .51¢ 1006 . 96be e 8839.80b
CMRF 2400.01a 4513.73a 1164.26a 7396.50a 15474.50a
CM 2129.75a 4053.30b 1126.76a 7158.25a 14468 . 06a
2010 - 10 - 05
NM 2105.32a 3261.78¢ 962.87ab - 6329.96b
HM 2208.33a 3324.51c 777.00b 4936.25b 11246 . 10b

BHEATBEERFEE P<0.05,

Note: Means with same letters are not significantly different at P <0.05).
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SEAHEEOO~30em TEEXRKERR, BREN
NO;" -NHWERWEHEEAHEE, S5 80 ecm LA E
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Effects of mulching patterns on spatio-temporal variation of soil nitrate
and nitrogen utilization efficiency of maize on dry land

ZHANG Xian-mei' , HUANG Gao-bao®, LI Ling-ling?, XIE Jun-hong?, CHEN Hong'
(1. College of Resource and Environment Science , Lanzhou, Gansu 730070, China;
2. College of Agronomy , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: A field experiment in Lijiabu, Dingxi City of Gansu province, was carried out based on improving nitro-
gen use efficiency and reducing the pollution of nitrogen fertilizer. Four treatments, namely flat-planting with ne mulching
(NM), half-mulching and flat-planting( HM), complete-mulching and flat-planting(CM), completely mulched altemat-
ing narrow and wide ridges with furrow planting( CMRF), were designed to study accumulation of residual NO;~ ~ N and
dynamic accumulation and distribution of dry matter and nitrogen use efficiency. The results showed that in the whole
growth period of mulching treatments NO; ™ — N content of 0 ~ 10 cm soil layer was highest and were significantly higher
than that of NM, indicating there existed NO; ~ ~ N surface accumulation in mulching treatments. NO; = — N content of °
all treatments under 140 cm soil layer was accumulated. The average nitrogen accumulation in the whole growth period
was: CMRF > CM > HM > NM. Compared with CM and NM, grain nitrogen accumulation of CMRF was increased by
20.48% and 87.87% , showing that CMRF significantly enhanced plants nitrogen utilization from soil, as well as trans-
port of nitrogen to grain Biomass yield of CMRF was 37.60% higher than that of HM, maize yield was increased by
49.84% , and nitrogen harvest index was significantly increased by 22.55% compared with HM. During different treat-
ments nitrogen use efficiency of maize was significantly different at 0.05 level, CMRF was significantly increased by
53.98% than NM.

Keywords: Mulching; Loess plateau; Nitrate; Nitrogen use efficiency; Maize



