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Table 1  The basic soil characters in 0 ~ 20 cm soil layer before the start of experiment
3] AL 28 WMEE GER HNB 28 ER
Experiment Organic matter Total N NO;~ -N NH,* -N Available P Total K Available K
site (mg/g) (¢/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg) (mg/kg)
$3 @ Tableland 18.6 0.67 18.4 4.9 33.0 17.3 103.2
B Terrace 13.4 0.47 12.6 5.6 2.0 16.4 95.9
1.2 BRFAE R FHi Microsoft Excel 2003 %K {44t ¥ 4% & %1 &,
1.2.1 XEMHHALRT SRV IYMERLE A DPS KRG #1754 .

fEL/NE R KR 58”7 478 20 cm, 3 & K 150
kg/hm® , B¥% . £ —FL/F 20074 9 A 18 B &
.B4E6 A 20 HIIK; B =2 /N% 2008 4£ 9 A 20
HER,2009 4 6 A 21 Bk, R’ 7 Mk =,
KA AHEAE (CK1) s R R IR (CK2) ; #E 7 7
HE(NP) ; HEF HEAE + A VLAE (NPM) s HEE I E + 2
TEBE(NP+PF);EHERE + ZLEE + WAEHE
(NP+PF+S); #EFMIE + EFE X (NP+S), e
CROHMMELUMRRMWIMELRE AL N 180
kg/hm*, P05 120 kg/hm’ ; NP /i N 120 kg/hm®, P,0s
90 kg/hm’, WEMAZR A L BRKMNER BE
B I P18, 10 em £/, B X 4 500 kg/hn?,
BRRLHEEESBEE T/ NESE, NPM LB FHE
PLAEF &R 3 000 kg/hm’ (F—FHRLFHEL, £
ZRMEFE), ZLEBEBEPZE 20 cm, 2%
MARTEHH 60 cm, A\TilEZE, HE—EHHEHTF
MHENE,—FATEZEE. 8MBEER 7K,
HPFEEH(BR120m)EE 2K, BH 105K
l1e2mERE 3K, BEH2(Z2GEREBRSHA1
HEDESE 2K, BREHMES. PXERNK 50 m?,
/INEX[B] A 30 em, 3t 49 MK,

1.2.2 BMEBHFRF X KoWE . AHBEEET
BAPFE,FHAEEFEHC A, —IMEKERN),
BHEI1(014 4N, FAMXAR)AE 207 40, — R4
M). R CNC503B(DR) 5 F1Y , 7 i 3 i (8] (2007
FORZE2000F6 A)EZNE LEERBEKE,
BISdWE—K. WHEEHR 0~ 200 cm, 45
BAMER, K H:0~ 10,10 ~ 20,20 ~ 30,30 ~ 40,
40~ 50,50 ~ 60,60 ~ 80,80 ~ 100, 100 ~ 120, 120 ~
140,140 ~ 160,160 ~ 180,180 ~ 200 em,

FRUE: LARHEHMEFRE H . E5%
KA KCl B # # B, % 4 ¥ 3 4 #7 1 ( FIASTAR
5000) 2 ; &R R AR - HBE ML G®%, A4
R A NaHCO, 23 - SHE Lk,

2 HERE5H

2.1 ARAEBEEANENET-REAKIHBYRE
i % 1l
FB-FBLXPEFBWBEFHR(ER2), BRHK
RBRYUBMHZARBERNIEE, BHFAENT
BHEHABEZERTFRELAR FALHERERHF
ABE, NP+SHRMKT NP+ PF fl NP+ PF+S,
BRXHBEKE,E-BLPERIFR),. X
EEHEREH, WAZRAREEXLPIEFTER
EZHTCKIHICK, BERANHREBEABRER
EFRTHELE HELE=EHNREFERE.T
HEMBEKBZLINP+PF M NP+PF+SBH, LH
RN . CEEFAECEHHR T EBEA YR
ERTHELHE, TR, ERRES , ERHL/NEE
Bk EEZEEBAER THEABK, MHE
BAUERER. B, BELPEF-RYUZHR
BEARA, RAH L EEA R E TR 8OR,

&2 FEBEEKXT 2007 ~ 2008 &£ &
ENEFREFRETHE
Table 2  Effect of different cultivation modes on the yield
composition of winter wheat during 2007 ~ 2008

= 5 BE% THE BK

i3 Yield Grains 1000-grain Spike

Treatment (ke/ha?) per spike weight length

ky/ (grain) (8) (cm)

CK1 . 2275b 23b 43.9a 6.7¢c
CK2 3294ab 36a 43.4a 7.7ab
NP 3280ab 32ab 41.9a 7.6ab
NPM 2797ab 34a 42.6a 7.1ab

NP + PF 3888ab 41a 42.0a 8.0a

NP+PF+S$S 4480a 40a 40.6a 7.8a
NP+ S 3138ab 35a 43.2a 7.6ab

E:RA—-FABFEEARAFBRRARMIGEAMELE, &
Ri50.05 2EKFE, TR,
Note: Different letters following values within the same column mean

significant difference at P < 0.05 level, and they are the same in the follows.
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Table 3 Effect of different cultivation modes on the yield composition of
winter wheat at tableland and Terrace during 2008 ~ 2009
A E BN BE® THE Bk
agw" REgs F ' Spike number Grains 1000-grain Spike
Experiment Yield ) . .
te Treatments (kg/hnr®) per 667m’ per spike weight length
. " (B/667m?) (grain) (8/1000 K1) (em)
CKl1 3050d 174009¢ 30¢ 45.7¢ 6.7e
CK2 5495bc 317683a 36be 46.1bc 7.3¢ed
NP 5527abe 293348ab 37be 45.6¢ 7.2de
b Y1)
Tableland NPM 5155¢ 290015ab 36bc 49.6ab 7 .4cd
NP + PF 6446ab 190621be 48a 46 .5abe 8.4a
NP+ PF+S 6547a 217511abe 49a 49 .8a 8.0ab
NP+ S 6096abc 308349ab 40ab 47.7abc 7.7be
CK1 1116¢ 202144a 29¢ 45.6b 7.0a
CK2 2024b 244279a 33be 46.5b 7.2a
NP 1694be 207744a 33bc 46.2b 8.1a
ki NPM 2005b 219344a 33bc 47.0b 7.3a
Terrace
NP + PF 3342a 102339b 46a 49.4a 8.0a
NP+ PF+S 3329a 116572b 44a 49.6a 7.9a
NP+ S 2765a 231878a 36b 45.4b 7.2a

K 4 F1K 5 5351 K % —ZF (2007 ~ 2008 4 )
52 (2008 ~ 2009 FE )L /MEKIFHRE, B
—FX/PEKIFIRAMEL NP+PF+SLHHER,
KP 21.2 kg/(hm?-mm), HIKE NP+ PFALH,{H
NP+SAEE L CK2 fI NP b B, Xt R B EE
—FRENALXNEERENEERR;$-F
ZNE = EFERIEE KD F FIRE(NP +

PF.NP+PF+SHINP+S)BEE T CKI, EHEHE
EXRPARBEKY., XX\ EKITRZHELT,
BafARARBL L BASNERELR, BER
REPERKSAARE, SRR ZRRBEHRE
EWTFEBRKFMBKNIER, hEBLME®
BRUETHIRE,

4 2007-2008 SEMENEXRSHARE
Table 4 The winter wheat water use efficiency during 2007 ~ 2008

L2 Treatment CKI CcK2 NP NPM NP + PF NP+ PF+8§ NP+S
WUE(kg/ (hm?*mm) ) 11.3 13.9 14.5 11.6 15.4 21.2 13.4
H:WUE A AKGRHRE IR ZE M EERBNEXKRIE, TR,

Note: Water use efficiency is the ratio of wheat yield and water consumption, and it is the same in the follows.
£5 2008~2009 EMENEKRSYF AP R
Table 5 The winter wheat water use efficiency during 2008 to 2009
AL PR Treatment CK1 CK2 NP NPM NP + PF NP+ PF+S NP+S
WUE ¥ & Tableland 10.1¢ 13.1b 14.5ab 13.1b 16.4a 15.7ab 14.5ab
(kg/(hw’*mm))  B&1H Terrace 3.2¢ 5.2b 4.9hc 6.4ah 8.2a 7.9a 7.4a

2.2 FRALMERLMASHHSEL

B 1ERTARREERXR 0~100 cm R K
SR, NEFITUEH, BELPEEFTHA,
YR AIES L NP+ PF+ S 3¢ NP+ PF 2b B8 6% K 82 8%

Hio TESHL, NP+ S 4bF8 1 Ak K 8 B {5, i 86 H 20
EANPM &/, AT, ZURBEXBTFRIOEZRL
WEHRIB KA, DR L HKFERER, R
TRELFKSEERM,



F B X R BF R $29%

22

—— NPM —&— NP —%—CK1

—&— NP+PF

(a)i 16 Tableland

—+— NP+PF+§

—@— NP+§

2009

2008

2007

(b)# M Terrace

L4

o

s

R SR SR Y T S VU S S

$
o0 | =+
~f—
X
e
(=4 k=]

4
oo
e
VT
(=3 (=]

2007 ~2009 EEAFHIEMABEEANEH 0~ 100 cm LIWAEKBHTR

Effect of different cultivation models on the soil water storage in 0 ~ 20 cm from 2007 to 2009
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Fig.2 Effect of different cultivation modes on the soil water storage in 100 ~ 200 cm from 2007 ~ 2009
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Fig.3 Effect of different cultivation modes on the soil water storage in 0 ~ 200 cm from 2007 ~ 2009, e: Tableland, f: Terrace
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& 4 £RT 2007 ~ 2008 4 B A [ 4% 55 48 = %
ENERKELE0~200cm SR BRI T W,
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BE, tE0~100cmit+BIHBAERERELUS
MR B9 CK2 b BB & L3k 65.01 mg/kgo TiFFP 2
WRISEAWEHBHEMEY ,FEEE L REE
st BHSE RRBHEREL,

2008 ~2009 FELA/NEWRKELE 0~2 m
SREBGRES NEHFAILHEE N, S0
EHZ20cm EHEREHENHE, RAEBEL
AMARRBRAARE(O em U E)FHEE
B JEHELL NP + PF + S b BB S, HFE 60 cm A& B
BiRFIBK, BRM KN CKI 43 ;85 H 100 ~ 200 cm
WEREREM, U CKR MNP+SHHBNEE,
HEABRXTHEREM., XA IREHEELS
EHSAAETHERE0~60 cm) R E , BEE B[]
REBHARE Il m UTHRBEERHYM, X568
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Fig.4 Effect of different cultivation modes on NO;~ -~ N
accumulation in soil depth from 0 ~ 2 m after winter

wheat harvest during 2007 ~ 2008

W AKX R (mg/kg)

Nitrate-N content

A E T B (mg/kg)

Nitrate-N content

0 10 20 30 40 0 10 20 30
20 20
40 40
60 60
5‘;; sor ——NP+PF+§ Eg 8o ~4—NP+PF+§
25100t -a-Nprs 2 E100 -8 NP+§
g gt
3120 —+-CK2 33120 —+—CK2
H 40t —NP+PF  H 140 —%— NP+PF
—— - N
160 | NPM 160 PM
—e—NP —&—NP
180 ——CKI 180 ——CKI
200 200

(a)¥ 1] Yuan surface (b)%h (1} Terrace

5 AE#HBFEA X 2008 ~ 2000 FEE/NE
BEELEO~-2 mWEANER
Fig.5 Effect of different cultivation modes on
NO;~ — N accumulation in seil depth from

0~2 mdurin52008~:2009
3 Wi541R

3.1 FEAHEERARNENEFROTNE
HAEHERXRBBHTFRE KX, K5 =R
RNEEKEENFEFRER. Bk, maafA
ERAKRBEREBELPMEEFEREENXE,
K2 ERREANRELR, EHE = R E S
WARETERREDZES -2, RiT22a KB
HREREK (WA —FEBRATHE/NEN NP+
PFHINP+PF+S X BARAAMEARBHEAREERE
BERTHELA BRAEFEARE FHEALK
MEKENER, LHLEEEH, Tib R IR HE RS

HEMEELEYEEG THEAE, TRHEMNSE
TEANEFRNEHUEEE, R EARIEE
KEMHEEXEEEY ML IE=E, NP+S &b
BN EBAE NP+ PFHINP+PF+S b BEIE, B8
—BRNEFRAR CK2 L BK, B FHAES
HIER RKBRAMERREEX EF, T HREK
THRBE U HRAEA/DERF IR E B HE X
W E SN ERHEC Em T & NERER
EE, FBHEHEANFH M EELERE,
32 AR#EEARENELIHREARRKSF

AYENTR

BEaEREEA BERHER 5L BZEK
WX H, WA EEELSS, EARR
oW R IER A (NP + PF FINP+ PF+ S)HMT 0
~200 cm + EEKE % 52 100 em AT , X FEH
EE_FL/PEENRE, MAMNTFEZREE BE
ReFBRIRE KR R B S5, [RBT, NP+ PF 1 NP+ PF + S
b PRREH + AR ELDMEFRAK LG ~5 A
F 2 X 5 HA R BT A6
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M TRATRA(EREH T EPIERHESA)
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W REN A R, L ELS I RPBEMI5 S,



EsH B B ERX ARRHEANPET ]S LK RHEERBRBHL W 25

8% XM (1] BEx MEE ST, S HFEESSHRLED KD H
BB EREE)]. P ERLHF,1996,29(2) :59—66.

(12]  Yajun Wang, Zhongkui Xie, Sukhdev S. Malhi, et al. Effects of
rainfall harvesting and mulching technologies on water use efficiency
and crop yield in the semi-arid Loess Plateau, China[J]. Agricultural
Water Management, 2009,96:374—382.

[13] Li Feng Ming, Guo An Hong, Wei Hong. Effects of clear plastic film
mulch on yield of spring wheat[J]. Field Crops Research, 1999,63:
79—86.

[14] BUE, 4% SHBEHEEAGTEIR~WHERER
P47 (J] . Rk TR¥R,2005,21(7) :15—19.

[15] ChenSY, Zhang X Y, Pei D, et al. Effects of straw muiching on

(1] BAR.BRHB. ERE. 5 FIHEHEREHNEB=HHR
BEARIT(I] . EXEYER,1999,19(6) :61—62, 65.

[2] Xie Zhong-kui, Wang Ya-jun, Li Feng-min. Effect of plastic mulching
on soil water use and spring wheat yield in arid region of northwest China
[J]. Agricultural Water Management, 2005,75:71—83.

[3] Shulan Zhang, Lars Lovdahl, Harald Grip, et al. Effect of plastic
mulching on soil water use and spring wheat yield in arid region of
northwest China[J]. Agricultural Water Manag ,2005,75:71—83.

(4] M2, Lars Lovdah, X . HILRBERFHEERBEET L
NG BOK S FI AR Rk TR 2E 4, 2005, 20(4) : 20—24.

[5] HEX.FRe BAERBBHES D EXREFHEELRME
W R I]. T B2 X & B3 ,2003,21(3) ,55—60.

[6] LF. MXE BAF#E. S BUABFEHLNEFAERER
WERBBFFR )], AR b4, 2007,16(2) :24—27.

[7] BRBRE, P miE FHEPE AN BRDEGHERBETFRII.
YEHI % # ,2001,27(4) :512—516.

(8] ZRAR.BEA4.E B +HERBKMNESIETFORETH
Wi [1]. 0 FE B ¥R ,1997,8(6) :575—579.

[9] ZEHZ. B RBR,.¥X W.LAEFTRAREBAEMNSLEKS
HETHROER(]] L TREER(BRBEM),2003,30(1):
7—12.

[10] ERE NSK, XEE S BELTRERA#/DEFHBRERK

EBER MBIl RER LB #,1999,32(5) :62—68.

soil temperature, evaporation and yield of winter wheat: field experi-
ment on the North China Plain[J]. Water Use Efficiency, 2007,150:
261—268.

[16] Tolk J A, Howell T A, Evett S R. Effect of mulch, irrigation, and
soil type on water use and yield of maize[ J]. Soil & Tillage Re-
search, 1999,50:137—147.

[17] Debashis Chakraborty, Shantha Nagarajan, Pramila Aggarwal V K, et
al. Effect of mulching on soil and plant water status, and the growth
and yield of wheat( Triticum aestivum L.) in a semi-arid environment
[J]. Agricultural Water Manag , 2008,95:1323—1334.

(18] B A BIEE.B F BAEBEFEIELAFARERIN LN
HEARBOEW ] K LRFFER,2008,22(4):104—110.

Effects of different cultivation modes on soil water, yield and
NO; - N accumulation in Weibei Loess Plateau

CHEN Hui-lin, LIU Ting, TIAN Xiac-hong, ZHAO Ai-qing, WANG Zhao-hui
( College of Resources and Environment, Key Lab for Agricultural Resources and
Environmental Remediation in Loess Plateau of Agriculture Ministry of China, Northwest A & F University, Yangling Shaanxi 712100, China)

Abstract: Water shortage was the key factor of restraining winter wheat yield in Weibei Loess Plateau, so it was
meaningful to search reasonable cultivation models to improve water use efficiency and yield of winter wheat. A two-year
field experiment was conducted to investigate the effect of different cultivation modes on soil water dynamic variation and
NO; - N accumulation in soil layer of 0 ~ 200 cm. The results showed that recommended fertilization + plastic mulch on
soil ridges + straw mulch in furrow (NP + PF + S) treatment and recommended fertilization + plastic mulch on soil
ridges (NP + PF) treatment significantly increased 0 ~ 2 m soil water storage during the growing season, especially in the
second year. The water storage under 100 cm soil increased obviously in the two ridge cultivation modes, so enough soil
water was provided for winter wheat growth during the dry spring season, especially in the critical water demand stage.
The water use efficiency of the two ridge cultures were the highest among all the treatments. In the CK2 treatment, NO;
— N was significantly accumulated in soil layer of 0 ~ 200 cm. More fertilizer application involved more NO; — N residue
in the soil. In the second season of Yuan surface, the accumulation below 100 cm soil was bigger in the CK2 and NP +
S treatments, and in the terrace, the biggest accumulation appeared in the NP + PF + S. Compared to the other treat-
ments, spike per mu in NP + PF + S and NP + PF was lower, however, the other yield component factors were higher,
especially the grain per spike and spike length. In conclusion, NP + PF + S and NP + PF was suitable to the agricultural
development in the rainfed region of Weibei Loeass Plateau.
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