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Nitrogen fertilizer management for maize production adapted to
straw mulching strip tillage in cold and arid regions
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Abstract: [ Objectives ] In the cold and dry farming areas along the Greater Khingan Mountains, soil moisture
in spring is often too low for maize to sow. Straw mulching during winter and no-tillage before sowing in next
spring had been promoted to preserve soil moisture. However, the technology often leads to poor germination and
is hard for topdressing of nitrogen fertilizer. In this study, we modified the strawmulch and tillage method,
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andtried to avoide topdressing by basal application of controlled release fertilizer and common urea in suitable
ratio, to overcome the shortcomings of the technology. [ Methods ] Tillage method (trial 1) and fertilization
experiment (trial 2) were carried out simultaneously in Zhalaite Banner of Xing’an League, Inner Mongolia from
2021 to 2022. In trial 1, four tillage treatments were setup, as: conventional ridging without straw mulch (CP), no-
tillage without straw mulch (NT), no-tillage with straw mulch (RNT), and strip tillage with straw mulch (RST). In
trial 2, strip tillage with straw mulch were used as tillage method (RST), three fertilization modes were set:
conventional fertilization (Sd), controlled release nitrogen fertilizer mixed with common urea in ratio of 3 : 7
(30%Cr), and 5 : 5 (50%Cr). Before sowing and after harvesting, soil samples were collected from 0-20, 20—40,
40-70, 70-100 cm soil layers to determine the content of inorganic nitrogen, and calculate the residual nitrogen
and apparent loss. Plant samples were collected at silking and maturing stage for the analysis of biomass and
N content. The yield and yield components were investigated at harvest. [ Results ] Compared with NT, CP and
RNT, RST increased the maize generation rate by 1.6%, 9.3% and 9.1%, the population biomass by 2.7%, 9.1%,
and 9.1%, grain yield by 4.2%, 6.0% and 7.2%, the nitrogen agronomic efficiency by 29.7%, 45.5% and 60.0%,
respectively. Compared with 30%Cr and Sd under straw mulch and strip tillage, the population biomass of 50%Cr
increased by 3.3% and 10.6%, the pre-silking biomass increased by 4.1% and 9.9%, the post-silking biomass
increased by 2.9% and 10.4%, the N accumulation increased by 3.6% and 14.6%, the pre-silking N accumulation
increased by 3.8% and 12.8%, and the post-silking N accumulation increased by 4.3% and 21.4%, respectively.
50%Cr increased maize yield by 3.6% and 8.9%, nitrogen agronomic efficiency by 16.3% and 49.0%, the soil
inorganic nitrogen residue decreased by 2.8% and 4.5%, and the apparent nitrogen loss decreased by 8.2% and
21.3%, and net income increased by 3.5% and 6.9%. [ Conclusions ] The modified tillage method: straw
mulching during winter, clearing a seeding belt next spring and then subsoiling the seeding belt soil for
fertilization and sowing, significantly increased the germinate rate. Under the modified tillage method, applying
the whole fertilizer before sowing, with the controlled release nitrogen fertilizer and common urea in ratio of
5+ 5, will not impact the germination rate, but effectively improve the pre- and post-silking dry matter and N
accumulation, and the transfer rate of maize population, significantly improve grain yield, nitrogen use efficiency
and economic benefit of maize, and reduce the soil nitrogen residue and apparent N loss. So, the mix ratio of
nitrogen fertilizers is adapted to the modified tillage method, being a light and simple management in production
of maize in cold and arid regions.

Key words: maize; drought in spring; straw mulching strip tillage; no-tillage seeding;

controlled release nitrogen fertilizer mixed with common urea; yield; N use efficiency
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Bt FRE 333 kg/hm?, H7A54E N 153 kg/hm?,

FEARARE S . AERE AP S 458F (RST) T, &%
BN (Sd). REAMERIRRE SHHMIKRE 3 -
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Table 1 The practices in each treatment of different tillage experiment

izl FEFF AL IR K AE T X
Treatment Straw treatment and tillage method
CP MEBHYS, FAT2iTRE N, BERREEEIES, 25 TR
All the straws removed out of fields after harvest in autumn, plough and then make ridges for seeding next spring
NT REWGRSE, FEFFRRITaeE, SR AR L B R

All the straws were removed out of fields after harvest in autumn, seeding by no-tillage-drill directly next spring

RNT KRR, FEFE30 om, RERFEFFE L A, AR S BHR AL %D

In autumn, 30 cm of maize straws remained at harvest, and the other part of straws were covered on the field, and seeding directly

using no-tillage-drill next spring

RST RRF RN, FEFFERHE30 om, AT MBS A BUEREFATA M 1 ST-300 B A BFHL AL HIHL (5 ARAT R AR AL
A PR ED) BEATHA IS EL, AT RS . AR . LU, JEA25—30 emPE . BHA25—30 cnfAAEKINIR, BHJS

BB LE R IEAL . RER

After harvest in autumn, maize straws, remaining 30 cm high stems, were harvested and covered on the field. Next spring drip-

tillage machine was used to clear seeding bends by moving straws away, the seedling belt was deeply loosened and crushed to form

a soft seedling bed with a width of 25-30 c¢cm and a depth of 25-30 cm. Then, the no-tillage seeder was used to fertilize and sow in

the seedling belt.

e B AEUEEN 72 kg/hm?, P,0O, 97.5 kg/hm?, K,0 58.5 kg/hm?, KI5 IWE MR ZN 153 kg/hm?,
Note: N 72 kg/hm?, P,0O; 97.5 kg/hm? and K,O 58.5 kg/hm? were basal applied, and urea N 153 kg/hm? was top dressed at jointing stage in all the

treatments.
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Table 2 Practices in each treatment of fertilization experiment (experiment 2)

AbFE Treatment AERHEIR ] Cr: U ratio JiEREAR L Fertilization mode
ON Aiti B No nitrogen fertilizer
Sd N+ 17 3HIE I Base application and top dressing at jointing period
30%Cr 3:7 4RI Complete base application
50%Cr 5:5 4RIt Complete base application

E: C—ERRE, U—%ERR. PHE A Bt .

Note: Cr—Controlled-release urea, U—Urea. All the treatments use strip tillage and no-tillage seeding method.
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1 TRIMES R R ERNFMN
Fig. 1 Effects of different tillage methods on maize seedling
emergence rate

. CP—HHLZME; NT—HRF M8k RNT—REFF3 %
#F; RST—RSFRE A0, A LARRING SRR A Bl R) 22 57 1
% (P<0.05),

Note: CP—Conventional tillage and seeding on ridges; NT—No-tillage
without straw mulch; RNT—No-tillage with straw mulch; RST—Strip
tillage with straw mulch. Different lowercase letters above the bars
indicate significant difference among treatments (P<0.05).

2021
100 A& a a a
80 |
60 |
40
S o2t
&
g
: o -
g sd 50%Cr  30%Cr ON
;é 2022
o 100 a a a
e
H g0 |
60 |
40 |
20 |
0 1
Sd 50%Cr  30%Cr ON

Kb Treatment

2 AEIFEARRT X E K H B R A0
Fig. 2 Effects of fertilization modes on emergence
rate of maize

TE: Sd AW HUIRRSMMIEM ; 50%Cr. 30%Cr F#ERAIL 5%
WIREE 5 5. 37T B, —UMEIEN; ON A AIEZUEXT . A
AR ING FRER R AL B 24 57 1 2 (P<0.05),

Note: Sd indicate conventional urea applied in base and topdressing;
50%Cr and 30%Cr indicate the controlled release fertilizer mixed with
common urea in ratio of 5 : 5, and 3 : 7, and totally applied as base
fertilizer; ON is no nitrogen fertilizer control. Different lowercase letters
above the bars indicate significant difference among treatments
(P<0.05).

PEARF Sd Ml ON b B, Hirfr, 50%Cr 4b 3™ i i
&, PIHAEEY 131 thm?, 38 30%Cr, Sd. ON 4bf
IR T 3.6%. 8.9% 1 32.7%., M= H A
FORA , i AR 2 32 252 ) OK FEORLESORN T-R
50%Cr Fl 30%Cr 4b ¥k E R TR 8 4 K F Sd
Jb B,
2.3 ARMEARREEER T ERTFHRINE
oA

& 3 (FFHERE RS ) T L, B 7 =% oK
AETTRE AR A P B Rg ) %, RST AHEEE NT. CP.
RNT 2 BE A5 E 2.7% . 13.6% il 14.3% (P<0.05),
TG AR E Y A E R e B 2 5 BAME
B W EORBHARE Y i R RST B &, WAEF-
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Table 3 Maize yield and yield components under different tillage methods

Fy prbsii} FEEL (ears/m?) TREL TR (2) FPAL S (t/hm?)

Year Treatment Ear number Kernel number per ear Kernel weight Grain yield

2021 Cp 6.62+0.15b 591.87+2.55 ab 297.78+2.13 a 11.70+0.17 b
NT 7.07+0.13 a 578.13+1.32 ¢ 291.74+1.25a 11.93+0.22 ab
RNT 6.64+0.06 b 596.40+3.65 a 291.22+1.35a 11.49+0.19 b
RST 7.05+0.08 a 586.53+3.12 b 296.38+1.56 a 12.25+0.24 a

2022 Cp 6.25+0.13 ¢ 600.45+4.31 b 279.07+£3.17 ab 10.93+0.15 b
NT 6.63£0.15b 610.32+5.65 b 275.86+2.56 b 11.10£0.17 b
RNT 6.38+0.08 ¢ 620.66+3.89 a 284.07+1.89 a 10.89+0.25 b
RST 6.91+0.11 a 618.73+1.65 a 277.16+£3.21b 11.74+0.21 a

AR 5 Source of variation
Ffly Year (Y) NS ok ok *

BT 3L Tillage method (T)
SEOPHHETT R YT

Kk

*

*ok

NS

*

*ok

*ok

TE: CP—HWMIZME; NT—FSFFEs Mt RNT—FEFFALSE bt RST—FREFFALRE Rt MFIEHESE A R/ING FRERR [ — A gy Ab 3R] 22
S (P<0.05), *F 435I RN AR AN 15 5]0.05F10.01 7K F, NSF/RMUNA L2
Note: CP—Conventional tillage and seeding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage

with straw mulch. Different small letters after data in a column indicate significant difference among treatments in the same year (P<0.05). * and **

indicate the effect of a variable at 0.05 and 0.01 significant level, respectively, NS indicates no significant effect.

R4 TEMEEERNER~E

PR E E R

Table 4 Maize yield and yield components under different fertilization modes

Ay Qb3 TEEL (ears/m?) R £ THIE (g) FPRL= 5 (hm?)
Year Treatment Ear number Kernel number per ear Kernel weight Grain yield
2021 Sd 7.05+0.11 a 586.53+4.32 b 296.38+3.16 ¢ 12.25+0.13 ¢
50%Cr 7.05+0.09 a 600.73+3.59 a 312.35+3.01 a 13.23£0.26 a
30%Cr 6.95+0.05 a 601.27+5.12 a 307.34+1.12b 12.84+0.11 b
ON 6.90+0.12 a 565.33+5.56 ¢ 263.01+2.98 d 10.26+0.27 d
2022 Sd 6.91+0.11 a 618.73+2.32 b 281.69+2.89 a 11.74+0.31 b
50%Cr 6.96+0.15 a 634.83+3.46 a 284.55+2.36 a 12.89+0.32 a
30%Cr 6.90+0.13 a 633.56+4.56 a 283.65+2.18 a 12.38+0.27 ab
ON 6.63+0.14 b 564.53+5.23 ¢ 255.59+3.14b 9.43+0.24 ¢
A AR Source of variation
445y Year (Y) NS o * NS
JHiACAEE Fertilization mode (F) NS ok ok ok
ARG AERE YXF NS o A *

. SAHHHURFEEMNEM; 50%Cr. 30%CrfEBREA SR RS : 5, 3¢

TBIR— NN ; ON— AL IR, [5)5) Bedi Jm AN ]

/NG FREFIR A —AF Gy A BRI 22 5 3 (P<0.05) 0 *H1 /3 5|3 7R A BERON A 20.05H10.0 L2 /K, NSEIRBUNA R .

Note: Sd is conventional urea applied in base and topdressing; 50%Cr and 30%Cr are controlled release fertilizer mixed with common urea in ratio of

5 :5and3 : 7, and completely applied as base fertilizer; ON—No nitrogen fertilizer. Different small letters after data in a column indicate significant

difference among treatments in the same year (P<0.05). * and ** indicate the effect of a variable at 0.05 and 0.01 significant level, respectively, NS

indicates no significant effect.
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Fig. 3

Dry matter accumulation at pre- and post-silking and whole growth stage of maize as affected

by tillage and fertilization modes
T BT 2R 56 45 40 35 R AR MM AT 5 75 (Sd), AL 90 45 AL FRBEVE 03 RST. CP—# MLZB1E; NT—FEFF & 1 bl
RNT— AP 5 bt ; RST—REFFE S AM; SA—HHUMGEIE ; S0%Cr— B AL SR E 5+ S BIR; 30%Cr—HBAN S R &
3: 7B ON—AIERNE. B EARNG SRR3R R —A8 5 A A 3L 22 5+ 3% (P<0.05).

Note: The fertilization method in tillage experiment is Sd, and the tillage method in the fertilization experiment is RST. CP—Conventional tillage and

seeding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage with straw mulch; Sd—

Common urea applied in base and topdressing fertilizer; 50%Cr and 30%Cr are treatent that controlled release fertilizer mixed with common urea in

ratio of 5 : 5and 3 : 7, and completely applied as base fertilizer; ON—No nitrogen fertilizer. Different small letters above the bars indicate significant

difference among treatments at the same growing stage (P<0.05).

Y18 22.7 t/hm?, % NT, CP. RNT b33 fin T
2.7%. 9.1% F19.1%.

H 1A 3 (i AR AR 556 ) W AT, 50%Cr A EE Y
TR AEY RS, PR 25.0 thm?, 38
30%Cr. Sd B E T 3.3% F110.6%; 50%Cr 5
30%Cr AbBRAETT . LG RHAA YR ICE EZER, H
Y1 E T Sd ALBE, 50%Cr AL BR# 30%Cr, Sd 4bHH
TR E Y B IR T 4.1% |« 9.9%, fEJEHEAK
YR PIRE T 2.9%. 10.4%., Ui 50%Cr 403
B T EARAF NSRS EER, SR T AT
WARLY/IDivaE -

24 AREMEARNKEEFERANERTRZTEDN
A

& 4 (BRERE R E) AT, RST AbBR e/ R
WAEXMRES NT LR EZES, (B CP M RNT
AR B E T 6.3% F110.8% (P<0.05), RST Fl
NT LRI A R R & 2% 5 T CP F RNT 22, 4k
Ja AR

4 (i IE R Rge) AT 0L, M 50%Cr
BRI FORAERT . fE)E . BMERMNARZR RS
¥if s, FERIHE 30%Cr, Sd AbFEA IS T 3.8%
1 12.8%, fLIEAnldem T 4.3% Ml 21.4%, B4
BRI T 3.6%. 14.6%.

25 FAREMEFRNEEEERANERTAREENR
ETFR A RN RN

F# 5 [, RST AMHUE R E A EKiz R,
WEHR AR B LA R IZF S NT AT
FEXES, AEMZ R CP M RNT A3l m T
22.5%. 34.7% (P<0.05), A EHZRSHEEST
6.7%. 10.5% (P<0.05), MMifE)5H R R EM BB
CP Il RNT b FEIJFER T 12.9% (P<0.05), RST Fl
NT Ab B R He iz PR R 5t 10 STk B 2 & T4
JEFRL AR R,

TEREFFE S 58T, 50%Cr Ab PR K iis &t |
AEJE AR A 2R R R i SR R s R KT HAb AR B
Hp ARz, EEHRNARHERES 30%Cr
EPR2E AN, R T Sd 4P, 50%Cr % Sd
RAFEMiaE ., R ARHER NI 14.5% .
21.4%

2.6 ARBEARXKEERERIERARFIAY
e oA

i 6 A[%, RST 5 NT. CP Ml RNT At HiAH
b, FHERA = 10 4 S T 4.1% . 6.0% F1 7.2%,
RIBA A BOR A I T 29.7% . 45.5% £ 60.0%,
R A BEAKCR AT IR B T 22.6% . 23.8% £ 19.8%,
RST LA MISHCE 5 NT L 25, HE CP
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Fig. 4 Nitrogen accumulation at pre- and post-silking and whole growth period of maize as affected
by tillage and fertilization modes

T FHERE I A A A SR 3 MG AE 7 vk (Sd), MEAERE IR SS & AL BUAHAE )7 X3 RST. CP—H MLZ8HE ; NT—H# 5 H S df
RNT—REFFE 26 bk ; RST—REFFE 40 Sd—WHUEAT ; 50%Cr—iRAN S MR E 5 ¢ S BIR; 30%Cr—I R AL 5 33 R &
3:7HBIR; ON—AFAENE. H_EAR/NG FREFR R —A4 7 50 36 22 5 0 3 (P<0.05).

Note: The fertilization method in tillage experiment is Sd, and the tillage method in the fertilization experiment is RST. CP—Conventional tillage and
seeding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage with straw mulch; Sd—Common
urea applied as base anf topdressing fertilizer; 50%Cr and 30%Cr—Controlled release fertilizer mixed with common urea in ratio of 5 : Sand 3 : 7,
and completely assplied as base fertilizer; ON—No nitrogen fertilizer. Different small letters above the bars indicate significant difference among

treatments at the same growing stage (P<0.05).

®5 TRMEREEKERN ERAREEREFTFRAZRRNTN
Table 5 Effects of tillage and fertilization modes on nitrogen translocation and grain nitrogen accumulation
of maize at the post-silking stage

BRHEEAR  WEHFREAE EBRSEER RFFRLE™ R TR (%)
by iz poal-8 E % Contribution to seed N yield
Treatment NRFV GNAPS NTRFV AHEE HEHRAZHE
(kg/hm?) (kg/hm?) (%) Nitrogen transport ~ Grain N accumulation after silking
HHER CP 64.0£2.2 b 60.7+1.2 a 46.5:0.9 b 51.3409b 48.7+0.9 a
Tillage method iy 78.142.1a 50.744.1 b 49.8+0.9 a 60.6£2.6 a 39.4£2.6 b
RNT 58.242.7 ¢ 60.7+4.0 a 449+12b 49.0+2.78 b 51.042.8a
RST 78.4+28 a 52.9+3.8 b 49.6+1.3 a 59.7£2.6 a 40.342.6 b
JEAEASE Sd 78.4+2.8 b 52.9+3.8b 49.6+13a 59.742.6 b 403+2.6a
Fertilization 50%Cr  89.840.3a 64.240.8 a 50.4+0.4 a 58.240.4 b 41.8+0.4 2
fode 30%Cr 86.042.0 a 61.7429a 50.040.6 a 58.2+1.7b 41.8+1.7a
ON 44.4+1.04 ¢ 27.2+0.52 ¢ 42.6+1.88b 62.542.0a 37.542.0b

TE: CP—H MM, NT—FREATES I, RNT—FREFT s fedl; RST—AEATBEE 26HF; Sd—HRMURFIEMMIEN; 50%Cr. 30%Cr—{%
AIESIHERES - 5. 3« IR, — WG ON—AEENE. FIFIEEE R R/NG SRR A0 2 57 B2 (P<0.05).

Note: CP—Conventional tillage and seeding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage
with straw mulch; Sd—Common urea applied as base and topdressing fertilizer; 50%Cr and 30%Cr—Controlled release fertilizer mixed with
common urea in ratio of 5 : 5 and 3 : 7, and completely applied as base fertilizer; ON—No nitrogen fertilizer. NRFV—N remobilization from
vegetative organs; GNAPS—Grain nitrogen accumulation after silking; NTRFV—Nitrogen transport rate from vegetative organs. Different small

letters after data in the same column indicate significant difference among treatments (P<0.05).

1 RNT ALBLA 52 T 17.9% i 32.7%. AB A 223 R A B = T 16.3% . 49.0%, &UJIE [alsi
AT =T, MR 50%Cr 8 30%Cr . RAAMEEE T 8.1%. 37.1%, AJEAFINCR TR %
Sd AbH A AC AW A= 7= S 4 BIEE T 3.8% F19.0%, A 25, HILAEL, ERHFEESRPET, 50%Cr ZhH
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Table 6 Effects of tillage and fertilization modes on nitrogen use efficiency of maize

Qb H R FERUFE (kg/kg) R (%) RHEABACE (kg/kg) RAEMRAE =7 (kg/kg)
Treatment NAE NRE NIE PFPN

HHER CP 6.6+0.4 be 31.3#2.1b 21.0£0.2 b 50.3+0.2 be
Tillage method NT 7.4+0.8 b 35.440.7 a 212425b 51.240.7b

RNT 6.0£0.3 ¢ 27.8+1.8b 21.7+1.4b 49.7+0.3 ¢

RST 9.6+0.7 a 36.9+1.7a 26.042.4 a 53.3+0.52
TR sd 9.6+0.7 ¢ 36.9+1.7 ¢ 26.0:2.4 a 53.340.5a
Fertilizationmode 500,y 14.340.6 a 50.6+1.2 a 28.5+0.8 a 581404 a

30%Cr 12.3£0.3 b 46.8+1.6b 26.3+0.7 a 56.0£0.1 a

TE: CP—H MM, NT—HEFFE M fF; RNT—REFFE = bt RST—REFFE 40, Sa—H RGN, S0%Cr—BAIE S mIRE
5:58R; 30%Cr—ERANL SEHERES - TR, TS AR NG FREFRORAL LR 22 5 B3 (P<0.05).

Note: CP—Conventional tillage and seeding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage
with straw mulch; Sd—Common urea applied as base and topdressing fertilizers; 50%Cr, and 30%Cr—Controlled release fertilizer mixed with
common urea in ratio of 5 : 5, and 3 : 7, and completely applied as base fertilizer. NUE—Nitrogen use efficiency; NRE—Nitrogen recovery
efficiency; NIE—Nitrogen internal efficiency; PFPN—Partial factor productivity of fertilizer N. Different small letters after data in the same column
indicate significant difference among treatments (P<0.05).

FUEARSARBOREE o B2 AR S TAERR O AR B T 8.3% A1 11.6%. ikl W, FEATRE

plieEs AR T HOBR X R R RO, S T 8
27 AREHESRRERERT R R TR SRR MR ERATBERET . FRAUL
2 PR IR 3 AR B0 5 G T SRR AR R %

AL NG 2 9 A N E S A R WIS, 50%Cr A FZRTEHHE , 5 30%Cr fl

MBS B B A2 AL B ot SOLTIHEC, EIERURGR RIS IR 28%. 4.5%.

RST AbMCHUASRER 0 BE T 3baban, BN, cp  AFFWBRIPHIRR T 8.2% A1 21.3%.

FIRNT AbFRA BIREAR T 2.2% ., 8.2% F19.2%, A% 28 REMEGRIEARIA L6571

FUBIR RST 5 NT AbH 225 AN 3, % CP Al RNT H17¢ 8 I, RST AL Ias e K, BENT,
£7 FEHHERMMEA RS HERERITE (ke/hm?)

Table 7 Soil nitrogen apparent balance in two years’ period of different tillage and fertilization modes

Zfi A N input Z £ N output
i3 — - R
/i L il foi 24 Ty i L = TR
Treatment W SERCHUA JRURIZ femit EHUEBER N doss
N input Basic N,,,, Total mineralized N Crop uptake N,.., residue
BHER CP 450 95.0+2.6 a 211.19 396.847.8 b 43.9£03 a 315.6£2.5b
Tillage method NT 450 92.0+1.5a 211.19 415.045.3 a 412409 b 297.0+4.1 ¢
RNT 450 912423 a 211.19 380.746.1 ¢ 4444052 327.343.5a
RST 450 90.1+2.4 a 211.19 4217457 a 40.3+0.2 b 289.3+3.7 ¢
FEAEAR Sd 450 90.142.4 a 211.19 4217457 ¢ 40.3£0.2 a 289.3+3.7 a
Fertilization mode 300, 450 93.0+1.8 a 211.19 466.6£5.5 b 39.6:0.3 a 248.0+3.4 b
50%Cr 450 89.6+1.9a 211.19 484.6£2.5a 38.5:0.4 b 2277425 ¢

TE: CP—HMZBAE; NT—REFT & Al RNT—RSFFBE et RST—ASFFPBIEEAHE; Sd—HMIGAL; 50%Cr— BRI SEEIRE
5: 581 30%Cr— BRI S HEIRRS 78R BREAR/NG FRFORA BN ZE R B2 (P<0.05),

Note: CP—Conventional tillage and seding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage
with straw mulch; Sd—Cmmon urea applied as base aand topdressing fertilizers; 50%Cr, and 30%Cr—Controlled release fertilizer mixed with
common urea in ratio of 5 : 5, and 3 : 7, and completely applied as base fertilizer. Different small letters after data in the same column indicate
significant difference among treatments (P<0.05).
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Table 8 Economic benefit analysis of different tillage and fertilization modes
7 H Cost
fba . e Hli s
Treatment EE feie EE] NT5 HUBRAEIL Yield income Net income
Seed Fertilizer Pesticide Labor Mechanical work

BHETT (3 1020 1506 450 157.5 930 26035.3 21971.8
Tillage method NT 1020 1506 450 135.0 855 26488.0 22522.0
RNT 1020 1506 450 90.0 765 25736.8 21905.8

RST 1020 1506 450 108.8 840 28012.3 24087.5

Jiti AEAE Sd 1020 1506 450 108.8 840 28012.3 24087.5
Fertilizationmode 550/ 109 1950 450 86.3 795 300443 25743.0
30%Cr 1020 1770 450 86.3 795 29002.8 24881.5

TE: CP—® MM, NT—HEFFES M F; RNT—HRSFFE b, RST—HEFFE G AHE; Sa—H G ; S0%Cr—RAUIE ST mIR R
5518 30%Cr— R AL SRS : 7R, FARMMEIR2.370/kgl, WHINPKE AL, BRI, @ RE4514£3200. 32001
20007C/tH, FFE I HR22.550/Mm? (F RN R BEIE) T, HURAMELFEMIRT 370F T MBS & LA .

Note: CP—Conventional tillage and seeding on ridges; NT—No-tillage without straw mulch; RNT—No-tillage with straw mulch; RST—Strip tillage

with straw mulch; Sd—Common urea applied as base and topdressing fertilizers; 50%Cr, and 30%Cr—Controlled release fertilizer mixed with

common urea in ratio of 5 : 5, and 3 : 7, and completely applied as base fertilizer. The price (in RMB) is maize 2.3 yuan/kg, compound fertilizer

3200 yuan/t, controlled-release fertilizer 3200 yuan/t, common urea 2000 yuan/t, respectively, labor 22.5 yuan/hm? (mainly farm machinery driving

and fertilizer application), oil consumption for machinery works 7.3 yuan/L; the costing does not include land costs.

CP I RNT B4 52 R T 7.0% ., 9.6% F1 10%.,
FRE TG4BT, MEARAE S 50%Cr Ab B AY IR 35 fe
K, B 30%Cr. SdAFRAMEEE T 3.5% F1 6.9%.
A BLAT T, PR AE 5 R 2B IR N T AR} A%
A, AHRREC T N T2 AL E L s A, 2z =
AR, BN T A, T KA
LTS

3 i1
FIEAE it 3 2k 52 ) - IR R T R e E M AR K

KBRS FR RN, B a B AR I e 4R
YER 7 B AR R AR B A ROBR . FKRFEAT
B SHHOR, TEACSE TR PRl iz e,
i RO S TR TR AT 5 T R S R R
FEFINXER R, S 1 RE AR BRI AR, feit
FRA AR AT KIE M4 R R,
K A ROR AP 27 R AT B S e B S S
6%, FEMIFRAANE T, ZRBFEORIG ™ RO 3
W, HRTESGE s R, IR IX AR K
A3k 22.2 P, A7 AR IR T MR AR B 5T R
W1, AT B S AHFROR T BRI B AR BI7E 96% LU
b AT S AR R R, B
PUF o RSl R R 4l o RIS RS L
e T R X R A SRR, RSB S 40F (RST)

CREFT B HAHE (NT) . W MZEME (CP). FEFFE &
HE(RNT) E KRB ARAD &S M T 2.7%. 9.1%
9.1%, FEEIMHRE T 4.2%. 6.0% il 7.2%; H
R E YR A S TR IAEAERT, B AT O A0
T EARABER I IR ) R RN . NAER
EKE, RSTAMA R RS NT AT W%
225, B CP. RNT AR E &R T 6.3%
M 10.8%, ARFzwmpHERE T 22.5%. 34.7%,
MAESE AR A R R IR T 12.9%; HILE IR
HRR s R A 2 stk R T AR AR AR
R, LR R BUEAE 77 =0T, RSP a6 2Bk 10K
PRI R FER AALIT AR g, R AEWICA
B, BAAEFREM RN LA KRB AR
BRI IN, EIREARESAMN T, EX
R AR UE RS ERE AR N E, MEmAK
PETR, 485 AR R R B B R 2 1 BTk R 4
Ko MIEEHFIHZCHEAKE, RST 5 NT, CP Fl RNT
WEIAA I, RIERF RS IR T 29.7% . 45.5%
1 60.0%, ZENCAEFAAT- B3 54w T 22.6%.
23.8% F119.8%, ZMEFDEECE RST 5 NT AR [H] G
WEXES, B CP MIRNT AEFE /B E T 17.9% Fi
32.7%. HEMIFLIE A, AP 5 SRR AR 5% b fi
FHZBHURT B A SEAT B, O 3 B P P 3 1
FIF ERAR R 0 FAE KIS, I Bt e A7 & A



1840 R R R L S 29 %

M N7 5—10 cm &b, fEiE TAR R HAE KR,
FEERARKIN, i O R ETHE
P, AR TAER LA K o AT R PR R AT
5, AR TR R ORI, HASFE I 5 23 )
RETERGAR, SRRSO

IR, BRI S 58 R R 45
TR — PR, 2t ey =i . JIER I R0R
Ul A R A FIARAS B AR A RIR AR, RS
HEEERHAET, ZFEBBIRRE —IRKIEEARE
R ER AT ARMT K, 1 ERERE
FHARGUE T4 BB HEAEE . AR £, FERsFrE
ABET, SR BUACAT b, 45t AU S IR R
PR — UM SL it T D) i R OR A AR A i
i, H50%Cr /b EACRE R, 8 30%Cr.
Sd AbFRAM B 3.6% . 8.9%, HEMAE MR
T 3.3%. 10.6%, HERANSE#EIRKEBIER, AT
AR AR K T B USSR e, R R
N5 R A R 553 1 SR BRI G, AT 4
1o RIS B I FHA R, ARG, FORA R
ZH 50%Cr % 30%Cr., Sd AAFr B T 3.6% .
14.6%. A6HT . EE AR ERIYERIA 50%Cr 4t
MK, HILEARMHEEY 30%Cr A3 2: 548
. B SAAIEE T 21.4%. VLI 50%Cr bR i
BT ERAEHT AEMTTK, [FEE e T RS
REGRIE, AR S F ok 5. BRSO
FHRCR AT LIAE A PF A U8 it FH 2 5 Rk 2 & B 3 22
ShR, BEMS 4 I MLVE Y X IR SR FH Y S R e
AR, 50%Cr % 30%Cr. Sd AbFHE AL A 7%
RO HRE T 16.3%. 49.0%, FNEFEECER /> 547
T 8.1%., 37.1%, MAREMIAEERTALE,
ULHA 50%Cr AbFE = F 2 38 o i3 IR A R LN, 41
o RO A R B e T AR AR . Ak
IRIGZE AW, 50%Cr Ab P i F AR T+ 40 HL
AR MAR T, 5 30%Cr F1 Sd #HL, +3E
TCHLEFR BB 23 WA 2.8% . 4.5%, AR FWH A
FEAKT 8.2% F121.3%, X 5iKAREIIAFITLS
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4 4t

AT 2 35 A DA TR AT 2 25 e BF 5 i v
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