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Table 1 Experimental design and fertilizer application rates
yisi HFFIE 73t HHLA THA BAR BEIE (PO, BIE (K0)
Treatment Mode of straw returning Organic nitrogen  Inorganic nitrogen Total N P fertilizer K fertilizer
(kghm™)
NSFO FEFF R BRStraw removal 0 0 0 0 0
SFO 54T % 3% Straw mulching 0 0 0 0 0
NSFR FEAF A B Straw removal 0 210 210 157.5 105
ISFR FEF L Deep burial of straw 0 210 210 157.5 105
ISOM1 IR +8% 45 HLALY 16.80 193.2 210 157.5 105
ISOM2 TR A+ 16% 4 HLA 33.60 176.4 210 157.5 105
ISOM3 R +24% 4 HLA® 50.40 159.6 210 157.5 105
ISF1 FEAT BRI +8% TEHL A 16.80 193.2 210 157.5 105
ISF2 FEATER B +16% TEHLA® 33.60 176.4 210 157.5 105
ISF3 FEFF IR +24% T LA © 50.40 159.6 210 157.5 105

(DDeep burial of straw + 8% organic nitrogen; @Deep burial of straw +16% organic nitrogen; @Deep burial of straw +24% organic

nitrogen; @Deep burial of straw + 8% inorganic nitrogen; @Deep burial of straw +16% inorganic nitrogen; @Deep burial of straw

+24% inorganic nitrogen

BN R 7 22 00 A 2 L L BOCR B/ B3 25 Sk

( Least significant difference, LSD ) o
2 45 R
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WA AR RS IR R A R A T
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I RIEFEAL, SFOALPE AR & Rl , midaut
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— Ay, REEA LS AT H AR (SHI
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() P 38 2 300007 5 i 5 e o 1) JE ML SRR 43 Ky
MR E0% . 8% . 16% . 24% ) , TIEA PG
EERUIRUS B IV <k

2.1.2 MAYAYRERA KRR, AEL
X A Y A Yy ik A (MBCHIMBN ) 1952
M HA W EES: (1) 5NSFOLFEM L, 5T
i FH A A4 it 24 A 2 B v SR AR
W (MBC) &, ZE20144F, (UFSFFE % (SFO)
AI{EMBCHE N37.50%, H—jilit (NSFR) &4 F
MBCHE i53i555.86% , FEFFIRE (ISFR) Al ffiMBC
FEHINT1.26% . S5NSFOM L, JoHLE M4 HL
BN R X FEFFRE (ISFFIISOM ) 6 B 48
+IEMBCE . RS SISFRANBEAH L, MBCZEISF
AP G 2 25 5, {HISOM AL BE X MBC Y42 TG
FlH11.97% ~20.66%, FHIISOMALEEXS + EMBC
PRI A (2) M HIERUE YA Y
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AR RE () AR A AN B 2, {H R AH (A AF 0 AN (] Ak B 2 i)
WP B 22 5%, RINISOM > ISF > ISFR >
NSFR > SFO > NSFO, HISOMAN P 22014 4F + 1
MBN & ENSFORY3 M, MimE %, HIEISOM
AhELH, 16% A HLANE S e+ EMBN & & 5
MAEISFAL R (ISFR. ISF1., ISF2FIISF3) 1,
TE2011 /120144, L HEMBN & &3 2 8 HISFR
<ISF1 <ISF2<ISF3, FfiF LHLAREL (0%,
8% . 16% . 24% ) MIHE T

2.1.3 2ELEEA 5 5 LR 1 HE G
AW AW B R AR L, AN ) Ak BRI 5 A 45y
XrIELEALMERSTEEAREE W (£2) .
(1) F—iBESH, HHE2ASTERAFISOM
> ISF > ISFR > NSFR > SFO > NSFO, fij a4 25
A B EINISF >ISOM > ISFR > NSFR > SFO >
NSFO, 2R WHSFF i R it I 5 it 34 e 2 v 498 4
R R S5, H R F 8 1 0 2481 3k
FREIKF . 220144, 5NSFOAFRAHLL, 1SOM
AP 4 HE 4 F I 1§ K£90.90% 5 ISOMAIISF AL 2 [H]
i - A AR 28 A 25 S 3R A AL AU 32 2242
IR B, LA E A S A
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1) 2% A SRR R JES it 55 0 i S 3 R B2 S R
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WA RS AR AL FR (SFO ) /NA P2 i K TG A1
FERAHE (NSFO) o 2R, ZJ5 M20124E 45,
SFOAM UG 24 3 TNSFO,  FL A3tk bk 5 %, 1Ay
ol T 5 i R R D S ) 19 - 52 1 8 A0 44 vy - 4

BIMFEI RN 2, AR S EY = 2.

10 MG IE 20 T, ISFRAN BN 77 4 W 25
B TNSFRAMER, 19722 41.60% ~ 5.90%, HJ5 [
fE TR IC e e A HIEAPR S & (F2) ,
M e RIS Ty, L™ . AL BRI R R A ,
NP R RS S, S520114EM 1L, 2014
AEISFRFINSFRAN HH/IN 22 77 1 43 53l 42 55 30.83 % il
28.91%, FRUIFEFFIRAEREWE T LA ML & &
FHA R G RS AT 5 WL 35 40 FH T 51 A A /N 22 k= i)
B, BmvEY e

TE64 3 K R FF IR AR AL HE ( ISOMAITISE )
o, FEFFIREE L 16% ) A AEALBE (1SOM2 F
ISF2) BURBON Fetlh o 78 R — ZE b i & 451
T, EHLAENE R BRI T A PLANE, i HLFE
HIXEAFERMIGK, 2Rk BEE, 2011—
20144ETSF240 FEEZTISOM242b /N 37 77 3 BI85
1.60% . 0.12% . 5.10% . 6.70%, /N~ Hdn %
5 AT 40 5 A S 1) 384 4 28 1 B A RS VR
TERE AR IA A i E it n Ak N e i — 20 B v /N 22 7
i AN, FEFFIRERC e 16%r9 Z A AL EE (1SOM2
FIISF2 ) /N =it TR 24 % ) A C b3, 3L
Ji R 7 10 A G Ao R0V P 2B A S e PR T R A
K, MISOM3FIISF3 A 3 b % A5 A1 I il TH AFE 1 8
Jiti 24 % A RUIE, FHXTHB AR T /N2 AR KPR Y
2.2.2 /NEFEHBLHEER AN [R] Ak P45 AT A7y
HREBUEA MM EIF R (1) FEATAL S
R, IR ER AR 201 14E A 3B BINSFO > SFO,
X5 R FE A 5 5 R A% /N AT P R EE A G
M20124EFF1h, NSFO < SFO, 5P hy 4% 1 5 fie
BOmT HHEAYLR (F£2) MEMEARSE, A
FNEZ R Koy EE;  (2) R BUEIE 4T,
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TR B AT S50kt o Rl FT 7 5 34 FH 2 ) s A 1Y) Bl B
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R ENERC L 2544, /N OB EE (ISF)
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AR TR /NEASHEEG (4) NZRFELL
WRE, INEAYEROE L W/ - i FE
%, HE5/NEraiE a2 0 E EMHE LR
(y=8.30x-13.85, R’=0.96, p<0.01) .
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Fig. 1  Effect of treatment on wheat yield
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Effect of Straw Returning via Deep Burial Coupled with Application of Fertilizer
as Primer on Soil Nutrients and Winter Wheat Yield

ZHAO Jinhua > ZHANG Congzhi’ ZHANG Jiabao' *'
(1 Collaborative Innovation Center of Henan Grain Crops, National Key Laboratory of Wheat and Maize Crop Science, College of

Agronomy, Henan Agricultural University, Zhengzhou 450002, China )
(2 State Experimental Station of Agro-Ecosystem in Fengqiu, State Key Laboratory of Soil and Sustainable Agriculture, Institute of

Soil Science, Chinese Academy of Sciences, Nanjing 210008, China )

Abstract Currently, crop straw return via mulching is a practice extensively applied in the fluvo-
aquic soil zone of the North China Plain, however, the straw returned via mulching is not readily decomposed
and hence unable to raise soil fertility and crop yield instantly.Moreover, straw decomposition needs to
consume soil N in competition with crop growth, thus making it hard for the two to share the limited N supply
harmoniously. A technique of deep burial of straw coupled with application of inorganic or organic nitrogen
as primer was presented in this paper, and a continuous four-year (2011—2014 ) field experiment was
conducted to study effects of the technique on soil fertility and wheat yield. The experiment was designed to
have 3 treatments in straw returning method, i.e., Treatment NS ( No straw returned ) , Treatment S ( Straw
returned via mulching, and Treatment IS ( straw buried in deep furrows and then covered with crop planted in
between the furrows ) . In addition, Treatment NS consisted of two sub—treatments, Sub-treatment NSFO ( No
straw returned and no fertilizer applied ) and Sub-treatment NSFR ( No straw returned, but fertilizer applied
at a common rate ) ; and Treatment IS did of three sub—treatments, Sub-treatment ISFR ( Deep burial
of straw plus conventional fertilization ) . Sub-treatment ISF ( Deep burial of straw applied with chemical
fertilizer as primer ) and Sub-treatment ISOM ( Deep burial of straw applied with organic manure as primer ) .
And Sub-treatments ISF and ISGM was further divided into three Plots ISF1, ISF2 and ISF3, and Plots
ISOM1, ISOM2 and ISOM3, corresponding to the proportion of nitrogen consumed by straw decomposition,
8%, 16% and 24%, respectively. Results show that (1) compared to control ( Sub-treatment NSFO ) , all
the treatments, except for Sub-Treatment NSFO improved soil nutrient contents, especially Sub-Treatments
ISF and ISOM. The effect of Sub-Treatments ISF was mainly on content of nitrate-N and the most remarkable in
Plot ISF2, increasing the content of nitrate-N by 82.99%, while that of Sub-Treatments ISOM was obvious on
almost all the other soil nutrients, and the most remarkable in Plot ISOM2, increasing the content of organic
matter, microbial biomass carbon, microbial biomass nitrogen and total N in the soil by 60.84%, 123.2%,
207.7% and 90.91%, respectively; compared with 2011, 2014 saw sharp drops in all soil nutrients in Sub-
treatment NSFO, but rises in all the treatments and sub-treatments, particularly in Sub-treatments ISF and
ISOM, which suggests that the new technique may contribute significantly to improvement of soil fertility;

(2) improved soil fertility improved the yield of winter wheat, compared with 2011, the yield decreased by
157.7% in Sub-treatment NSFO in 2014, but increased by 28.91% and 30.83% in Sub-treatments NSFR and
ISFR, and the positive effect was especially significant in Sub—treatments ISF and ISOM, particularly in Plot
ISF2, where the yield was increased by 36.17%; and (3 ) among the indices of yield composition of winter
wheat, 1000-grain weight and numberof grains per spike did not differ much between treatments and the

increase in yield was manifested in number of effective spikes; all, except for NSFO and SFO; the number

http: //pedologica. issas. ac. cn



2 4 AR AR s A SRS AT T X - S 7 43 R /N 7 i Y 52 ) 449

of effective spikes increased with the experiment going on, particularly in Plot ISF2, where the number
increased by up to 49.96%; In 2014, Sub-treatments ISF and ISOM increased the number of effective spikes
of winter wheat by 144.7% ~ 169.1%, and the effect was the most significant in Plot ISF2, as compared to
2012. To sum up the treatment in Plot ISF2 is the most recommendable mode of straw returning for the studied
area.

Key words Straw deep returning; Priming effect; Soil nutrients; Yield components; Winter wheat
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