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90% A, PERNI% UL, KEXH 100%. RE TP NEHBERE B 55—99%g /
hasa PEMBKE M 14—26kg/ha+a, KENBHE M48—93kg/ha-a RERL
REEER RS, X FREEQKRBSEREREEMN, SETEN, HERBHIH 0% A
TS 60% &£4; AP, HHKRBS Nd 95% LA EFEET 80—90%.
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. /HRER 63m’ (K 15m. % 4.2m).
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Table 1 The basic agrochemical properties of the experimental soils (0—20cm top soil)

AHLE 2 A £ B 2 A EBE A
OM. Total Total Total Available N Available N  Available N pH
(&/ kg) (8/ kg) (g/ kg) (g/ kg) (mg/ kg) (mg/ kg) (mg/ kg)
48.2 2.2 0.7 25.2 239.7 17.9 190.8 7.02
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®2 BLBEHEYR (TYHE: keha)

Table 2 Mean biomass (dry matter) in different treatments

3 (£ & = X & #F " E HE™&5% LA x
ERETENHRL R (%)
Year Crop Treatment Grain Stalk Roots 5% sinificant difference  Percentage in
in grain yield grain yield
1990 N NP 3280.5 3855.0 1811.9 a 131.0
NPK 3135.0 3720.0 1748.4 ab 125.1
NK 3075.0 3555.0 1663.8 bc 122.8
PK 2884.5 3330.0 1565.1 c 115.1
CK 2505.0 2910.0 1367.1 d 100.0
1991 E5, 3 NPK 5869.5 7686.0 1921.5 a 122.6
NK 5812.5 7872.0 1968.0 ab 121.4
NP 5343.0 8125.5 2037.0 c 111.6
CK 4786.5 7788.0 1947.0 d 100.0
PK 4281.0 7680.0 1920.0 e 89.4
1992 IhE NPK 3580.5 4152.0 1951.5 a 246.3
NP 33255 3660.0 1720.0 b 228.8
NK 3042.0 33945 1596.0 c 209.3
CK 1453.5 1413.0 664.1 d 100.0
PK 1413.0 1519.5 714.0 d 97.2
1993 INE NPK 3148.5 3973.5 1867.5 a 167.8
NP 2950.5 3654.0 1717.5 b 157.2
NK 2625.0 3301.5 1551.0 c 139.9
CK 1876.5 2289.0 1075.5 d 100.0
PK 1866.0 2406.0 1131.0 d 99.4
1994 Ex NPK 7144.5 13704.0 3426.0 a 190.9
NK 6574.5 11755.5 2938.5 b 175.7
NP 5931.0 10582.5 2646.0 c 158.5
PK 3999.0 6436.5 1609.5 d 106.8
CK 3742.5 6063.0 1516.5 d 100.0

ZHEM NPKAE, HICAEX ™ 25.1%, BEHRRERNEM, HEMNETEEML. 5B
=4/ NPK Lb3 T RE X 38 72 46%, S PUAER = 67%.

WRIE 4, EKMBA NPK, HEEXE™ 226%, RBRERE, HETRERERS
2 90.9%.
22 RIKHHAFSEARBIREN
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Table 3 Nutrent-supplying capacity of black soil (Yield: kg/ha)

T N x P x K O
No nitrogen No phosphorus No potassium NPK
B 5% r & 1 xt% & % Pl %
Yield Relative Yield Relative Yield Relative Yield Relative
Percentage Percentage Percentage Percentage
2884.5 92.0 3075.0 98.1 3280.5 104.5 3135.0 100

* 19904 E M IRILE —F /&

NIRBE—-FUPE)MWRBREREH TR IRENGFTBRES N (R I).
AR ERE, FEAEERLE, AHEN WEABESESEH 00% L, A
P, BERFNLMETEMN 5% UL, MEFEKARMHLETE.
REMETRER L AEOBELESRE, B3 THRIEMKBEDEREE N, LR
NAEA PAE, Bt RUERKE N, PRFERT, KEHIHEN PHRIWBARBALNTHET.
MR AFEE S, 5 F A 4 RIRERNSRRBANTE %)
N, NXH ?ﬁﬁt?ﬁ}j] M 92% TK& Table 4 Changes in nutrient-supplying
Floow £H. THEPEKNBRM
BN 98% TIHERI83% £EH. N

capacity of black soil (%)

A £ @ N P
% HRBA N I P TR IR, - Cron Nivogen  Phosphours
2.3 %ii‘?lﬂﬂ‘]%ﬁ‘ﬁml 1990 NoOE 920 98.1

igﬁﬁﬁiﬁlﬁy %%ijﬁ 1991 B jk 729 99.0
%*ﬂ P. K%ﬁmﬁy ﬁ'ﬁ?ig 1993 INOF 59.3 83.4
%*E%%ﬁiﬁ%;ﬁﬁfﬁﬁﬁﬁﬁﬁ 1994 k3 * 56.0 920
YEY 3 ixFror MR B & LB

Bizfa B BN A ERR, REAZTEMUEWEDRSSEESHAEYE
YWTYHE K2, TUHTEHAMREHITEAFSOERR (R6). ERIBEBRIOBKE
Z MR, KERG. SHEREFMEYREHEZ MM AR, ARK6TH, tHEN
EWBME M 552—99.0kg / ha+a, LB NERK 1.1—2.0% TEPENBENRE
—MRTE 143—262kg /ha*a, HTEEPEMO09—1.7% THEKEMBRE -KE
48.3—93.4kg / ha+a, TS KEK 0.08—0.15%.
24 AERBIEFSOTR
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Table 5 Nutrient contents of crops in different treatments
&9 pi$: LA & #F W E
Grain Stalk Roots
Grops Treatment N P K N P K N P K
hoE CK 18.6 4.02 3.4 4.3 0.61 6.7 42 0.24 0.9
NP 19.8 4.15 37 5.4 0.65 9.3 6.9 0.39 1.2
NK 19.0 3.98 39 4.8 0.62 9.5 6.2 0.31 0.8
PK 18.4 3.94 4.1 4.1 0.64 8.6 6.5 0.28 1.0
NPK 212 4.19 4.4 5.2 0.65 10.2 7.1 0.41 1.4
S S CK 11.1 2.57 238 5.2 0.56 6.8 5.3 0.60 4.3
NP 11.3 311 2.9 6.8 1.03 7.0 6.5 0.62 5.0
NK 13.1 2.88 33 6.6 0.70 7.3 6.0 0.61 49
PK 12.9 3.02 3.1 49 0.92 7.4 6.2 0.58 4.6
NPK 14.0 3.29 34 7.2 1.76 7.6 7.3 0.70 5.8
%6 BARATMFENEHE (ke/ ha - a)
Table 6 Amounts of soil nutrients released from black soil (kg/ha » a)
1990 1991 1992 1993 1994 RO
£ w N ES S N hoE £ K hE £ ok
Crops Wheat Maize Wheat Wheat Maize Wheat Maize
TNK T NE 71.0 104.7 36.9 51.6 932 55.2 99.0
& TN% L5 2.1 0.7 1.0 1.8 1.1 20
JPX RPE 15.0 234 14.8 13.0 289 14.3 26.2
& TP% 0.95 1.48 0.94 0.81 1.81 0.90 1.65
FTKK RKE 50.0 82.4 48.2 46.8 104.3 48.3 93.4
5 TK% 0.08 0.13 0.08 0.08 0.17 0.08 0.15

B, HPENRKBERS. @8 PWENE P EHERBFOMEE, FLEM P/
X, PHERBHRFABEIHAHE MKW ES, MEPXPIEYHE . 28 KNERS
KEXKBHR T HE O H 6.
2.5 ARELEREFSUZFEERR

Wi AR GEX IR LR SEONE, THEHELLHE S FERSFERR (R
8).

MESATLUAH, &AL NEXBETHEY, XA LEADTSTEESERERE -
Ry, EELBRENEXRATELYE, SRURE S FanE, Hg2E NHELR
MR, PROETENREMWARE, LERNGLHE, PRUCFERLIAAKE
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Table 7 Analysis data of soil nutrient contents (0—20cm top soil)
mA W E 4
CK NP NK PK NPK
Ttem Year of determination
£ &N(g/ kg) 1990 2.20 2.20 2.20 2.20 2.20
1994 2.02 2.04 2.08 2.00 2.09
(1) —0.18 —0.16 —-0.12 -0.20 —0.11
£ BP(g/ kg) 1990 0.70 0.70 0.70 0.70 0.70
1994 0.65 0.72 0.64 0.73 0.70
W () —-0.05 +0.02 0.06 +0.03
2&K(g/ kg) 1990 25.2 25.2 25.2 25.2 25.2
1994 21.3 21.2 25.3 25.3 21.6
R (+) -39 -40 0.1 +0.1 -3.6
ERN(mg/ keg) 1990 239.7 239.7 239.7 239.7 239.7
1994 193.8 210.3 195.9 1849 205.3
W () —-45.9 -29.3 —-43.8 —-54.8 -34.4
P (mg/ kg) 1990 17.9 17.9 17.9 17.9 17.9
1994 15.72 18.75 14.34 18.90 17.59
W (1) -2.18 +0.82 —3.56 +1.00 -0.31
K (mg/ k) 1990 190.8 190.8 190.8 190.8 190.8
1994 1723 165.3 171.8 191.1 176.8
MW () —18.5 —255 -19.0 +0.3 -139
* UEBE N TR B SE M 19904 H AR /1
F8 BHABESEFNMITRBI (BA: kg/ha)
Table 8 5-years nutrient balance of different treatments  (unit: kg/ha)
o # YE AR ASE
Output Input Balance
Treatment N P K N P K N P K
CK 335.1 62.0 198.8 71.0 8.3 20.9 —264.1 -537 -177.8
NP 572.1 105.7 3328 385.4 105.9 324 —186.7 +0.26 —300.3
NK 566.7 94.7 3449 378.3 7.7 81.0 -188.4 —87.0 -263.9
PK 363.3 69.1 237.4 83.6 103.7 72.5 -279.7 +34.6 —164.9
NPK 685.7 135.1 408.4 397.5 107.0 90.7 -288.2 -28.1 -317.8

AFBREA TR, XA 1994 F LRI BEORERREAY) S, IWRBREBERE

BEAHGEAEAEENRE. SOEKERBETHRKE, MEME, BK#
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T
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MEMBLEAHESRRE, E—EHRARSTFHEE -EWRFRIZRRFN,
UAXEMEYH TR, BHANEWBRMEL NET 90%, PEXIS% UL, KESE
100%, LR NIBHE ™ 10% L4 (EMNREBE —E/IE), PIEYEZFE 5%, M
K JEAR A A1 7=,

3 & 1B

BCF R R+ REAFS BRBAESINER W% EH, PEIS% UL, KEX
7 100%. BHit, NFRSFHEAEV NPK AR EFRFRE AN, BERLSE YSHIIER
Hrent, ERRRBAKRBUEZERRLS THERARAALHN. Ftth L FEET,
REZWX IEBER AR, B FHEEGKBEO RS m, B+%b N PHS
MERELNETHRMAY, BHMEEASEERFEIERSINERTE, MELiAF
Y, RABHIE SRR 1A R B,

g % x W
L ERTMATER. 1975 RHEAOMT. RS,

2. B, 1996 REMAWHRRIESRAFRIEAMTHRR IV, REXFFHYIFENFERER.
HUEIR, F 274 S8, 197, 198—199M.
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STUDY ON NUTRIENT-SUPPLY CAPACITY OF
BLACK SOIL AND ITS CHANGE

Wang Jianguo and Liu Hongxiang

(Heilongjiang Institute of Agricultural Modernization, CAS, Harbin 150040)

Summary

5—year—fixed experiments indicated that spontaneous nutrient-suppling capacities of
typical black soil in Song Nen Plain were: nitrogen, around 90%; phosphorus, over
95%; and potassium, 100%. The amounts of N, P and K released from farmland
were 55—99 kg/ ha ¢ year, 14—26 kg/ ha * year and 48— 93 kg/ ha * year
seperately.  Although black soil farmland has rather high potential fertility, its
dependence on fertilization is rsing gradually. The spontaneous supplying capacity of
nitrogen decreased from 90% to 60% in the treatment with no nitrogen appling
during the 5 years, and that of phosphorus declined from 95% to 80—90% in the
treatment without phosphorus application during the 5 years.

Key words Spontaneous supply capacity, The amount of release, Nutrient

balance.



