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BRIRS. BPSTE ZH0A Y, & B AC A i A DUIEFMLAE, BARMS & R, B R AR S
THEAMEERE"Y, KM EAIEE TN, 76 R AR MLE, AERE S
FERC, RS RARAERC Y, MBS IF G, A TR L RS SR IFHERE
B, U, AR AR B R SE R IR S RAEY T AHEAE, A SCR RS — B I
P X P BGH] (/N +EOK) SR A MF T, KNG A HLIB A AL, B AL AR A B P R
B FLxE A 3RAE J1 B9,

1 AREFHETE

FRKT 1980 FH , BAEPRFI A BB X BW i ek £ &, B B, . RBAE RN
#. LtEHENAEIESE 11.81g/ kg, 2 N0.806g / kg, 28 (P)0.787g / kg, Wi N61.2mg / kg, &
BB (P) 15mg / kg, BAH (K)295mg / kg.

BRI ERARXET. UREEHIE M FERX, K. B N P)ENEIX, £ 3 MKE, B
3x 3 BRI B9 A4 FE : MNP MgN,P; MgN,Py; M NPg; M,N,P,; M,N,P,; M,N,P;; M,N,P,;
MNP, CH R, JE @A A A LA A S NO.1, 29 FR). HH My, M, M, ZRMA L
AEZKSF, 43 B & 0, 150, 300t 7 ha/ a; NyPy. NP, N,P, R &, B AKE, N 4314 0, 150,
240kg / ha - a”', P4} 51% 0.60, 120kg/ ha - a”'. /JMXEH Y 33.33m?, BE 3 K. —ERHBEY
UNE+EKR)., BRHES I ERERN 1/2.

AR AVEIRELE, FELA—. EWE, ZFHENFESE 17.1—69.4g/ kg, & N
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1.21—5.11g / kg, & P0.84—£.98g / kg, % K20.6—26.5g / kg, B N61—1113mg / kg, # %K
P73.4—456.9mg / kg, B3 K830—3749mg / kg, B . BEALEE—FRREMES, UG KE
YRR EMBEER 8. AR A0 HE R, BT 2 1Ok YUAE A B IE T B — UGE B, BUIR 2 B
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Ye R BB . 7E S0 M e B A 3 AR v, % B 4 45 it R 2 X A0 M T 76 6K S 1 TR 52 R T R, O A LA
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A RE 15.3—17.9kg; HAVULHER A M, F1 M, Bf, AT REA. SRS RE
5r3IMEZE 10.7—15.3kg A1 7.1—11.4kg. 7EHE SR A BRI, Hig =0 R kA
BUAE & B3 i B, '
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A VUL R E 24—31.2kg, MECHEA. BELIE N N P, F1 N,P, B, W45 w5 HLAR 5351
HEPRR 17.2—25.7kg 1 9.3—14.8kg, A PLAE #3870 S AT 2 B B v 2. B AL A By 438
TR, DL ERBEEAR R B, R B AR B 1 PR
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Table 1 comparison of accumnulated total yield among different treatments
hOE E Ok INE+ER
Aig: Wheat Corn Wheat+corn
s By B B
T = = W=
realment  Tqq,] Total Total
N Increase % Increase % Increase %
0. yield yield yield
(t/ ha) (t/ ha) (t/ ha)
(t/ ha) (t/ ha) (t/ ha)
1 20.436 41.832 62.268
2 40.978 20.542 100.5 70.236 28.404 67.9 111.215 48.947 78.6
3 51.699 31.263 153.0 81.986 40.153 96.0 133.685 71.417 114.7
4 34.042 13.606 66.6 69.159 27.327 65.3 103.202 40.934 65.7
5 59.784 39.348 192.6 85.142 43.309 103.5 144.926 82.658 132.7
6 65.517 45.081 220.6 87.590 45.757 109.4 153.107 90.839 145.9
7 45.652 25.216 123.4 79.SSi 37.719 90.2 125.204 62.936 101.1
8 63.502 43.066 210.8 92.760 50.928 121.7 156.263 93.995 150.9
9 65.359 44.923 219.8 92.849 51.016 121.9 158.208 95.940 154.1

2 TEIAHICHEE R, B AOE =3 R

Table 2 Effects of different rates of organic manure application on the response of crop yield to N and P fertilizers

M, M, M,
R B
AR NP HXT NP AT NP
Y,
e e MR hisc TR el MERE
Response of Mean annual Mean annual Mean annual
; Yield Yield Yield
yield to N yield yield yield
and P increased by increased by increased by
increase increase increase
T lkgNorP lkgNorP lkg NorP
fertilizers (t/ ha) (t/ ha) (t/ ha)
(kg) (kg) (kg)
N,P,—N,P, 5.493 153 3.839 10.7 2.538 7.1
N,P,—N,P, 3.765 17.9 3.209 15.3 2.390 114
N,P,-N,P, 1.728 11.5 0.630 4.2 0.149 1.0
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Table 3  Effects of different rates of N and P fetilizer application on the response of
crop yield to organic manure
NP, NP, N,P,
FHHLAER) A HLAE A LA A PLAE
PR G0k Vi BPERE FE R BPmeE Gk f e
Response of ~ Mean annual Yield Mean annual Yield Mean annual Yield
yield to yield increased by yield increased by yield inoreased by
organic increase 1 t organic increase 1 t organic increase 1 t organic
manure (t/ ha) manure (t/ ha) manure (t/ ha) manure
(kg) (kg) (kg) -
M,-M, 4.842 24.0 3.467 17.2 1.887 9.3
M—-M, 3.150 31.2 2.594 25.7 1.496 14.8
M,-M, 1.692 16.8 0.873 8.6 0.392 3.9

(R 1), BE 1 FS, BAEIEHEE 5 2 48R, NER TR R E SR E
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(M KBEEFRICENEL. N 12FEGE5FETHE(LE4.5): OBHIESE. B
Bl fti B B A PR ROAL 3, SR EE B R S AV, £ NNPAEM N.P.KXHWEE, L
HEBRYK P, KB &k 2.8—10.8 5. @ B A, B LR, LB N EK P SBAH —
ERI, HAVR. 2 P REM N (EEMEL, I T4F RS, MERK SBHE
REAR, HB X 35.3—40.9%. WHAREFHMLELR, 25ERE LEER TR T,
@ELE 12 FARANA, B LS N BA MmN, HAYWARFEBREN T, HpRissk
P FEM B L, X EIA 59.3%. M K KIE N 34.1%. HEKEEFITEN LR
e, Aobk b5 E RS HIIERLE R 25 By 2T,
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Table4 Total nutrient changes of the soils

HULR 2R X
(OM.) (Total N) (Total P)
HERS (g/ kg) (g/ ke) (g/kg)
Treatment 12 %5 12 FJ5 . 12EF
NG. After 12 After 12 After 12
1980.6. 1992.6. 1980.6. 1992.6. 1980.6. 1992.6.
years | years years
+ (%) + (%) * (%)
1 11.81 11.378 -3.70 0.806 0.911 +13.03 0.787 0.680 -13.6
2 11.81 13.086 +10.80 0.806 1.002 +24.32 0.787 0.797 +1.27
3 11.81 12.429 +5.24 0.806 1.037 +28.66 0.787 0.849 +7.88
4 11.81 15-.026 +27.23 0.806 1.119 +38.83 0.787 0.857 +8.89
5 11.81 15.144 +28.23 0.806 1.150 +42.68 0.787 0.968 +23.00
[ 11.81 16.373 +38.63 0.806 1.181 +46.53 0.787 1.129 +43.46
7 11.81 16.961 +43.61 0.806 1.232 +52.85 0.787 1.092 +38.75
8 11.81 17.586 +48.90 0.806 1.326 +64.52 0.787 1.167 +48.28
9

11.81 17.492 +48.11 0.806 1.307 +62.16 0.787 1.213 +54.13

QHBEFRTENTL. KNEMEEN HBEHBTENE AR ERS, HEL
BUEMAESHEREZSHAN, HEARERER. 2O ERNE L EFEB A
% Zn.Mn.Fe.Cu IS BILFE 6 F1Fk 7, 1985 F5 1992 ML, B4 Cu SEARM
A, Zn Mn, Fe W EBYAFR TR, HPULE Mn SRBE/DEE, KKEB IR N
Mn>Fe>Zn, A& TEPHERA Zn. Mn. Fe, Cu & BB, H5 FAREAE KM, Fe
TAARAE, Mn FRERZE, Zn fl Cu AR/, WHEEN LEME RSB E T
U, HiA VUEAE B E R B A Zn. Fe. Cu G BAT, BHEA. BHLIERA KA Fe
& BRA MmN, HAXWAHE, HBXMER, BT SEYRIRIRA X, £F £
HEHAVIEATE T —EHBWMETTE, R E T L ENRERAE.
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THAIHHIEERIE. SRR, HAAVUEBA VLS &, BHUILERE , X 3% +
BWAOSYHEBFUEARFEAGERL 8. SAMEHL, LHEARRIET 0.13—
0.24g / cm’, SFLBREEHAN 4.46—7.92%, B FLBRIE AN 4.67—10.46%, K E (35 L4
2POKBARKSKE, LERH S EERR)H N 29.9—58.4g / kg, AT RBAFUSET
TIBAEFE VAR, T H AR T RN E KEE S,

T 1990 5% (B ELEM AL 10 F5)#TT
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Table 7 Soil availabe Trace elements changes in different treatments of fertilization

AR AR4AE AR ARBE
Zn Availabe Mn Availabe Fe Availabe Cu Availabe
LERS (mg / kg) (mg / kg) (mg / kg) (mg / kg)
Treatment 7HER 7ER 7R 185
NO. After 7 After 7 After 7 After 7
1985 1992 1985 1992 1985 1992 1985 1992
years years years years
(%) * (%) (%) (%)
1 0.386 0.20 —48.2 932 250 -732 540 5.32 -1.5 144 1.14 208
2 0.565 0.22 —61.1 9.50 2.28 =76.0 5.70 5.80 +1.7 1.43 1.14 —20.8
3 0.422 020 —52.6 13.87 2.32 —83.3 5.83 5.94 +1.9 1.40 1.14 —18.6.
4 0733 066 —10.0 1441 212 —853 7.34 636 —134 .51 1.24 -179
5 0.746 0.74 0.8 12.99 2.34 —82.0 8.22 7.26 -11.7 1.52 1.26 -17.1
6 0.804 0.60 —-254 1277 1.82 —858 7.42 7.20 -3.0 1.55 1.14 264
7 0913 1.60 +752 13.04 206 -—842 B8.30 8.72 +5.1 1.60 1.34  -16.2
8 0807 112 +388 1259 212 >—83.2 8.06 8.74 +8.4 1.51 128 -152
9 1.097  1.12 2.1 1762 220 =875 9.14 8.42 -7.9-  1.66 1.28 -229
F8 KB LIk IIRASAER R0
Table 8 Effect of fertilization on the physical characteristics of soil water
. ARKER 2AKE
HxE RILRE @KLK HE¥KE FAEEE
LERS Available  Saturated
Specific Bulk Total Aeration Field Wilting
Treatment water water
gravity density porosity porosity capacity humidity .
NO. content content
(g/cm®) (g/cm®) (%) (%) (g/ kg) (g/ kg
(g/kg) (g/kg)
1 2.70 1.41 4797 18.00 212.5 149.8 62.7 464.9
3 2.75 1.37 49.35 21.40 . 204.0 178.6 25.4 467.4
4 2.69 1.23 54.19 26.17 227.8 171.3 56.5 503.8
6 2.69 1.27 52.70 24.49° 222.1 . 1825 39.6 505.9
7 2.64 1.13 55.86 28.46 234.2 168.5 65.7 523.3
9 2.65 1.25 52.53 22.67 2389 158.7 80.2 494.8
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224 StHEAEYHERNEN S TESSFHERER T T ERE MR, AT BUE
TEEDRAYTAE. B 1988—1989 AERMIE SR EH (RE9): (1) FE—E KB E (25
KW, ARG CO, BRMBEHEESR. MELE SAEREML, Xhe
WA B AR A& B0 13.1—18.6% , A VLB 5 &, B4k AL Bd i A 3 B W & 35 46.9—
115.5%, BAFAVUEERE IS LE. ) #L I FAAIEREB IS A, gk
FEECHE AL H, B AR B B N B R 40 BB B0 W B hn, M s i . BRALIE , BRI A
AEESh, N BB R A, @é%ﬂﬂﬁfﬁﬁﬂ@i&mﬁﬁﬁ"‘,lﬁl N B I e L i B A 384 i T
.
23 FLIEFH FEHRM

24 At it 3R L, BRAE S RE R A — L’Béﬁ%ﬁ% R R E S LR E—RFIN
PR, mER. WA BES. HREKATSATRHESHUERESERETHE L.
BRE 13 ERBELBEATESERANE NP0, K,OB R #S 5B AR
)&, SEY R E Z [ LR, i E T A4 BRSBTS RENE 10, B3 10
PAEH, LEAVUIE SR, B IRE A AL H, N, P,05. K,O0 R BEHH AR, U P,
KZ, N&L, XFHMESHEFMMELREME. LTHEREELEHZNERE
BERN, SLAX SRS L. A SRk E D), MBRRERD.

329 FEINEARAMER + VRIS B S S e B

Table 9 Effect of different fertilization treatments on the respiration intensity and the number of microbes of soils

ok T )
) PR g B ONH ., &)
Soil respiration
nELS Total bacteria Azotobacter Actinomyces
intensity
Treatment
Co, /1% FL /1 R/T+E M/1EFE
NO. :
(mg / 100g + (%) Number in + (%) Number in + (%) Number in + (%)
+) 1g dry soil 1g dry soil 1g dry soil
1 11.068 3.828 x 10° 220 8.8x 10*
2 13.125 +18.6  3.982x 10° +4.0 110 —-50 253x 10"  +187.5
3 12.522 +13.1 3.74 % 10° -23 330 +50 13.2x10* +50.0
4 15.378 +38.9  5.896x10°  +54.0 660 +200 26.4x10*  +200.0
5 16.264 +46.9 451%10%5  +17.8 660 +200 38.5x10°  +4337.5
6 18.333 +65.6  3.608 x 108 —-5.7 550 +150 33x10* 4275.0
7 17.268 +56.0 5.06x10° 4322 990 +350 34.1x 10" 42875
8 23.851 +115.5  5.544 % 10° +44.8 440 +100 13.2x10* +50.0
9 20.906 +88.9  4.818x10°  +25.9 440 +100 40x10*  +354.5

g EFr, SR MRS TR S H N, MAESRRKE HEEAG T, BEE AW
AR PR 1S WO BRI, I DL 4R HEA BLAE 8—10 M, LAE 4L N240—300ke,
. P,0,120—150kg M.
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EFFECT OF COMBINED APPLICATION OF ORGANIC MANURE
" AND FERTILIZERS ON CROP YIELD AND SOIL FERTILITY
IN A LOCATED EXPERIMENT

Liu Xinglan Gao Zong LiuCunshou and SiLizheng

(Soil and Fertilizer Institute, Shaanxi Academy of Agricultural Sciences, 712100)

Summary

Effects of combined application of organic manure and chemical fertilizers on crop
yields, Soil fertility and nutrient balance were studied systematically according to the re-
sults of a 13—year located experiment. The results show that the basic productivity of lou
soil in Guanzong could be kept in a shorter period of time. The amounts of soil nutrients
supplied for corn were higher than those for wheat. So, the application of N and P in
combination with organic manure would be an efficient way for raising crop fields and
soil fertility in irrigated area.

Key words Long—term located experiment, Organic manure, Chemical fertilizer, *
response of crop yield, Soil fertility



