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1.1 X R

S A A VAR & 7 I R Rl N I = =i
(107° 30" E, 35° 16" N) , #E4k1 150 m, 4
BIRMESC, KT%T10CHIE2 800°C, ezl
180 d, 4EJME/KES540 mm, Hr60% HEE7—
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65.9 mg-kg™', AW (AP) 6.77 mg-kg™', #HK
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1.2 R

W e . (1) A (CK) ;
(2) B (N 90 kg-hm™, N) ; (3) AW
ficiti (N 90 kg-hm™ + P,0,75 kg-hm™, NP) ;
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kg-hm™ + £ 24EiP,05 75 kg-hm™, SNP) ;
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#: CK. N. NP, SNP. MAIMNP HI £ R . AU EE . A BEECHE . RS AT I 5 AR R . bR ZIE R ZIE 5 U AL
Wi, EAn=10, /NFn =26, "FRP<0.05, "Fx P<0.0l, F[[ Note: CK, N, NP, SNP, M and MNP stands for no fertilizer, only
chemical fertilizer N, chemical fertilizers NP, straw coupled with chemical fertilizers NP, single organic manure and organic manure

coupled with chemical fertilizers NP, Maize n=10, wheat n=26, "mean P<0.05,”" mean P<0.01. The same below
BT AR XS /N2 I OK SRR e Y 52

Fig.1 Effects of fertilization on accumulative yields of wheat and maize

®1 TEREXEY T ERIFMN

Table 1 Effects of fertilization on crops yields

e YRR YRy s S M
) Crop mean grain yield /(kg-hm™) Variation coefficient of crops yield/%
Treatments

>k Maize /NAE Wheat K Maize /N3 Wheat

CK 3 678b 1567d 29 46

N 4 382b 2 138¢ 23 65

NP 7 043a 3 868b 23 32

SNP 7 226a 4132b 29 27

M 7 089a 3 747b 32 32

MNP 8 856a 4916a 30 30

e FFEE G A R/NG FRERR AR 0.057K P22 57 3 . T [F] Note: Mean values followed by different small letters

within same row indicate significant differences (P<0.05). The same below
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Fig. 2 Contribution of fertilization to accumulative yield of wheat and maize relative to treatments
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REAR TR

2.3 He BT 1138 BB 0 B9 STk

2.3.1 HEREXS LIEBH R L TA Tk H [#13
ATLAE Y, BERE AR e, A LI S A FRA -+
AN S RV R, RIS (CK) AUt AR
(N, NP) Ab¥EH-IEAHLE & A g in. BRCKA
NAbFH, oAb 3T HLTT & et 5 AR B 0 2 1B A
X (1p=0.18r+9.69, R2=0.71"; ygp=0.32x+10.09,

R2=0.92"; y,=039%+895, R2=0.84"; yynp=044x +
8.86, R2=0.87") . 20154ECK, N, NP, SNP, MAI
MNP HIEA P& 5351 013.2, 13.6. 16.6. 18.9,

23481242 g'kg™, 4RI 19784 NN22.8% . 26.5% .

54.4% . 75.8% . 114.0%F1123.3%, AELHHE 35K
0.064, 0.075, 0.154, 0214, 0.3224110.348 g'kg™'. 2015
4ENP, SNP., MAIMNPAbH 34 LG & 5w T
IR (CK) FAE (N) Ab3, A3 Asex B
h125.7% . 43.2%. 74.29%H181.8%. MHMIMNPLbHE 3%
= FNPRISNPALEE, {HCK5N, NP5 SNPEM5MNP
WM ZEFARE (£2) .

TIEAR
Soil total N/(g- kg?)

RS FFLEIT [A] Duration of the experiment/a

K3 i AT e m U BTk

Fig. 3 Contribution of fertilization to soil organic matter and N contents
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T ARG RS - BT & R AR
e f 225, MIXRAEREK, A PUICHE
FFA H A e 4 A il w3, (EAR IR JC I8 it
WIERE, HIESASTERY TR (E3) .
CK., N, NP, SNP, MAIMNP 64b B i1 {45 MFI
MNP ih #4398 4 5 & & 5 50 4 R 0 3 0 A G
(yy=0.009x + 0.968, R> = 0.62""; yynp= 0.010x
+0.983, R2=0.72"") . 20154ECK. N, NP,

SNP. MFAIMNP &b 3 + 34 5 &% 5 5 28 0.87
0.87. 0.89, 1.04, 1.32, 1.27 g-kg™', {YSNP,
MAIMNP b B 4 2/ & A IR (CK ) &1
hn, A B N9.5% . 36.8%H133.7%, i H.
MAITMNP &b B & 2 5 TSNP,  NAINP &b B 5 % 17
(CK) ZRAEFE, MHMNPALHH 2 7B A
F (F2) , XL Ull], KWt Ak ZE T
TIEE AT A

R2 MAEXT0~20 emFHHERLIRF DA EBNEM
Table 2 Effect of fertilization on soil nutrient contents in the 0 ~ 20 c¢m tillage layer in 2015

Lb 3 AHLT gl A Rk

R

Treatments Organic matter /(g-kg™) Total N /(g'kg™") Olsen-P /(mg-kg™) Available K /(mg-kg™)
CK 13.2¢ 0.87c 3.2d 129¢
N 13.6¢ 0.87¢c 5.0d 154b
NP 16.6b 0.89¢ 23.6b 119¢
SNP 18.9b 1.04b 13.6¢ 139bc
M 23.4a 1.32a 12.4¢ 288a
MNP 24.2a 1.27a 39.2a 299a

2.3.2  FERBXT 1A AU AN IR G B9 Sk CK
FINAL BRI AN, 34 %0 ( Olsen-P) %
It B 00 AF PR AE K I TR AIK, INP L. SNP. M
FIMNP A 38 B A A7 B A, 3 8wk & 1y
Bl 5 AF BR B Kz i i m (’l4) , HS5 A%
FEREFIEME (yy= -0.13x+6.78, R? = 0.53"";
Yap= 0.57x+4.70, R> = 0.82""; ygup = 0.28x+6.38,
R2=0.69"; y, = 0.278x + 6.27, R> = 0.88""; yunp
= 1.33x + 2.36, B2 = 0.94") . 20154ECK . N,
NP. SNP. MAIMNP A 20 & &5 5 h3.2 .
5.0, 26.7. 13.6. 12.4#139.2 mg-kg™', 519784F
WA E A L, CKAINAE FEFEAIS T 52.7%F126.1%),
AEHH/0.094 mg-kg ' F110.047 mg-kg™', MNP,
SNP . MFIMNP &k 4 5%F H8 73 548 0 7 394.4% |
100.9% . 83.2%F1479.0%, 4FHHEh10.52, 0.18,
0.15#10.85 mg-kg™', 20154ENP. SNP., MAIMNP
A R A W E TR, A R R
fn638% . 325% . 288%M1125% . MNP it A
HUIE Xt g I8, AE3) H s R A /K (153
kg-hm™) , +HEAH B & RO R & T
B HORCANPALH, NPALFE (30 kg-hm™) B4R
YA R AR TMATE (120 kg-hm™)

A7 i & e, i, NPALPE 4 5 47 5wl &
A S TMAEE; SNPALHE#E K i A 2K
TNPA B, 8 it Ak 2w AT, 4 A R
SHRBDEMTNPAE, HE5MEHEER AL
= (£R2) .

58 S S m A B, BE I 4E R
K, KLHmALR (CK, N, NP) £ 3
RCBR B B W AR, EAL CK AR B 5 R 56 4 PR
EAAS (o= —1.20x + 162.44, B2 = 0.49™) |
FEFFR B ( SNP ) AT 2 fiff - 458 s 800 3 1 B IR
ks, (HORGEE 2B (El4) o Jiti A PLIE
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[ Objective ] Contributions of fertilization to crop yield and soil fertility are key

parameters in evaluating whether the fertilization practices are reasonable or not. In order to provide some

scientific basis for decision-making in fertilizing and developing sustainable agriculture in the Heilu soil

region of the Loess Plateau, this paper tried to explore in-depth contribution of fertilization to crop yield

and soil fertility in a long-term stationary field experiment in the region, relative to treatment. [ Method ]

The long-term experiment, which has been carried on since 1978, was designed to have six treatments,
that is, CK (no fertilizer), N (single chemical fertilizer of N), NP (chemical fertilizers of N and P), SNP

(straw and chemical fertilizers of N and P), M (single organic manure) and MNP (organic manure and

chemical fertilizers of N and P). [ Result ] Results show that accumulative yields of wheat and maize

were significantly and positively related to the number of years the crops had been cultivated in all the

http: //pedologica. issas. ac. cn



206 + b= 2 il 56 %

treatments with determination coefficients R* being all higher than 0.95. The crop of maize and wheat in
treatment MNP, SNP, NP and M reached 8 856, 7 089, 7 226, 7 043 kg-hm™ and 4 916, 3 747, 4 132 and
3 868 kg-hm™, respectively, in mean annual yield, significantly higher than that in the control (CK).
However, among the four treatments, treatments SNP, M and MNP were similar to or higher than treatment
NP. The relationships between the contribution of N fertilizer and P fertilizer to accumulative yield and
the number of years of cultivation could be well fitted by quadratic concave function and convex function,
respectively. In treatments NP and SNP, the contribution was significantly and positively related to the
number of years of cultivation, reaching 3 407 and 2 191 kg-hm™, respectively with maize 429 and 208
kg-hm™ respectively with wheat, in accumulative yield. Treatments MNP and SNP significantly increased
the contents of soil organic matter and total nitrogen, while treatments CK and NP slightly increased the
content of soil organic matter only, and treatment NP almost had no impact on soil total nitrogen. Treatment
NP significantly increased soil Olsen-P content, while treatment MNP significantly increased the content of
soil Olsen-P content and the content of available potassium, as well. [ Conclusion ] All the findings listed
above suggest that long-term balanced application of chemical fertilizers, application of organic manure,
application of chemical fertilizers coupled with straw returned, and application of chemical fertilizer in
combination of organic manure all can increase crop yields and improve soil fertility quality, that the
suitable fertilizer application rate should be N 90 kg-hm™ and P,O5 75 kg-hm™, and that in fields where
straw returning is adopted, P fertilizer could be applied once every two years in the Heilu soil area of the
Loess Plateau, China.

Key words Heilu soil; Accumulative crop yield; Soil fertility; Contribution to crop yield; Straw

returning
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