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(K) 14.2gkg™*
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Table 1 Mean yiddsof the cropsin different trestments in the long-term fertilizer experiment (kg hm™ %)
1 2 3 4 5
The 1 year The 2nd year The 3rd year The 4th year The 5th year
Treatments
Whest Meaize Wheat Meaize Whest Meaize Wheat Maize Whest Meaize
CK 4977 3954 766 1103 629 407 1468 1480 1910 2624
N 5364 9344 3548 7774 2719 6 962 3172 4 050 3912 6 099
NP 5705 9 764 4103 7589 4151 7 827 6 060 3725 6 076 5810
NK 5 664 10 934 3478 8 365 2 856 8 475 2958 4 376 3750 7 349
PK 5315 5676 1202 1738 1054 1559 1757 1621 2214 2875
NPK 5825 11 355 4 490 8 895 4795 9 056 6 951 4 697 7 443 9197
6 7 8
The 6th year The 7th year The 8th year Mean
Treatments
Whest Maize Whest Maize Whest Maize Whest Maize
CK 74 1746 833 1270 1 006 1175 1547 1720
N 2537 4319 1667 2892 2 049 2 862 3121 5538
NP 3913 5 436 4 490 3617 4693 3462 4 899 5904
NK 2373 5342 1424 4151 1979 3452 3060 6 555
PK 944 1876 966 1393 1167 1288 1827 2253
NPK 5 006 7 805 5570 7544 5939 5735 5752 8 036
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Table2 Nutrient concentrations in seed and sraw of the cropsin differert trestments (g kg™ %)
Whest grain Whest draw Maize grain Maize grav
Treatments
N P K N P K N P K N P K
CK 19.09 3.68 3.66 4.04 0.64 7.63 11.35 2.68 3.19 7.03 0. 66 7.24
N 26. 89 2.67 354 5.95 0.52 8.29 13.10 2.32 304 8.44 0.69 7.35
NP 24.52 3.98 3.92 7.12 0.64 7.10 13.50 3.08 3.16 8.87 0.97 6.43
NK 28.27 2.73 3.73 5.45 0.44 9.61 12. 62 2.21 3.27 7.93 0.72 10. 96
PK 22.68 4.31 4.48 4.17 0.73 10. 47 10. 49 2.89 3.91 5.35 1.68 10. 62
NPK 23.57 3.60 3.70 6.28 0. 66 10. 04 12.71 2.87 3.35 7.84 0.97 9.65
2.2 120 ——N-—e—P —a—K
2 _ 100 }
: 8
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§' §' g 60
[ ] : 8
[6 10] E, 2z .f'é 40 |
' E5m
E%& 2 0
R
5] — 1 1 ~
= x 100 0
0 I 2 3 4 s 6 7 8 9
) ) REEE (48 ) Experimental time(a)
( ) 8 1 N P K

Fg 1 Dynamic changesin N ,Pand K nutrients spoontaneous supply
cgpacity in Vertisol
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Table 3 Annud inpusof N ,Pand K nutrients (kg hm™ ?)
1) 2 Fertilizer Tota
Item Seed Rain water  Irrigation water CK N NP NK PK  NPK CK N NP NK PK NPK
N 5.00 7.50 6.00 0 450 450 450 0 450 18.50 468.5 468.5 468.5 18.5 468.5
P 0.90 0.10 0.05 0 0 65.5 0 655 655 1.05 1.05 66.55 1.05 66.55 66. 55
K 1.05 3.25 1.60 0 0 0 150 150 150 590 590 590 155.9 155.9 155.9
1) 900 mm  Annud mean rairfadl were 900 mm:2) 2250 P hm™ 2 Annua mean irrigation were 2250 m® hm 2
4 8
Table 4 Budgetsd nutrientsin dfferent trestments
Input (kg hm™?) Output (kg hm™?) Prcfit and loss (kg hm™2) Baance ( %)
Treatments
N P K N P K N P K N P K
CK 148 8 47 577 104 338 - 429 - 9% - 291 - 75 - 92 - 86
N 3748 8 47 3 207 213 783 +541 - 205 - 736 +17 - 9% -9
NP 3748 532 47 3771 374 935 - 23 + 158 - 888 -0.6 +42 - 95
NK 3748 8 1247 3351 231 1115 +397 - 223 +132 +12 - 97 +12
PK 148 532 1 247 716 164 570 - 568 + 368 +677 - 79 +224 +117
NPK 3748 532 1 247 4 152 443 1534 - 404 +89 - 187 - 10 +20 -12
4 , N P K , ,
()N N ,
CK PK 75 % , N NK , '
10% , NP , NPK
10%;(2 P P CK N NK [12]
0 0
2% 97 %, P NP NPK  PK N P K 5 6 7
42% 20% 224%;(3) K 8 N
K CKN NP 86% 95%, ’ ’
59.8% 51.1%,
K NK PK 12% 117 %, N 440,
K  NPK 12 % , °
[12] [13] .
NPK , , P , ’ ’
N K P 47.3%
2.4 NPK 33.2%, B K

N P K 50.2% 49.5%,
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5 8 N
Table 5 Apparert recovery rate of N fertilizer during the 8-year experiment
8 N (kghm™? 8 N (kghm? N (%)
Cumuldive N gpplication by fertilizers Cumulaive N renovad by crop subeerid parts Apparent eficiency
Crops NPK PK NPK PK o N fertilizer goplication
Wheat 1 800 0 1497 421 50.8
Maize 1 800 0 1216 296 51.1
6 8 P
Table 6 Apparent recovery rate o Pfertilizer during the 8-year experiment
8 P (kg hm™?) 8 P (kghm? P (%)
Cumulative P gpplication by fertilizers Curmulative P removal by crop subeeria parts Apparent eficiency
Crops NPK NK NPK NK o Pfertilizer gpplication
Whesat 262 0 209 85 47.3
Maize 262 0 234 147 33.2
7 8 K
Table 7 Apparent recovery rae o Kfertilizer during the 8 year experiment
8 K (kg hm"?) 8 K (kghm'? K (%)
Cumuldive K gpplication by fertilizers Cumuldive K renovad by crop subeerid parts Apparent eficiency
Grops NPK NP NPK NP o Kfertilizer gpplication
Wheat 600 0 828 527 50.2
Maize 600 0 706 409 49.5
2.5.3 K (1)
2.5 8 K 0.5 0.8gkg*,
2.5.1 N (1 35% 5.6% NPK
- N CK  PK 0.1gkg ' NK ,PK
10.2mg kgt 5.7mgkg !, 12. 4% 0.1gkg 8
7.0% N , K .
6% 15% 1 (2) N le ) : K 40
PK ) 0.05 g kg mg kg~ * ' 35 04 NPK
0.09gkg *, 55% 9.9% N »
1 6.7 mg kg NK  PK
0.11 0.15gkg ~, 12 % 1 Q!
16.5% (8 0 mg kg €9
2.5.2 p (1) 2.5.4 CK PK
p O.lgkg'l , ) 1.2 1.6
20 % P gkg' ", 10%
0.018 0.079 g kg *,NPK , 7 (8
4.3%, 2 15 % - (2) 2.5.5 pH CK PK pH
: P 5% 85%, 0.5 11 ,
P 56.9% 119.3% 0.65 1.1 ( 8, :
PK>NP>NPK( 8)

2.6
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[6 lO]’ P K y (Pyng kg_ 1) 1X
, (P,mg kg™ %) ; K :y =0.107 5x -
( 3, 49 P 8.7871(r=0.9021,n=6) , y
'y=0.1138x- 0.406 1(r=0.959 4 ,n=6) , (K,mg kg™ ) ,x (K,mg kg™ %)
8 8

Table 8 Changesin il nutrient datus dter the 8 year in-situ experiment

Alkdi-hydrolyze N (N ,mg kg™ %) Totd N (N, gkg Y Totd P (P,gkg Y Avalable P (P,mg kg™ %)
Treat-
ments
Beforetet Aftertes  Changes Bedoretes Afterted Changes Bdoretes Aftertex Changes Bdoretes After ted  Changes
CK 82.0 71.8 - 10.2 0.91 0.86 -0.05 0.419 0.323 - 0.0% 10.9 1.8 -9.1
N 82.0 88.4 +6.4 0.91 1.02 +0.11 0.419 0.310 - 0.109 10.9 2.7 -82
NP 82.0 87.0 +5.0 0.91 1.03 +0.12 0.419 0.485 +0.066 10.9 19.6 +8.7
NK 82.0 88.1 +6.1 0.91 1.05 +0.14 0.419 0.328 - 0.091 10.9 1.7 -9.2
NPK 82.0 94.2 +12.2 0.91 1.06 +0.15 0.419 0.437 +0.018 10.9 17.1 +6.2
PK 82.0 76.3 -5.7 0.91 0.82 -0.09 0.419 0.498 +0.079 10.9 23.9 +13.0
pH
Totd K (gkg %) Avalable K (mg kg™ ) O.M. (gkg 9
Treat-
ments
Beore ted  After tes Changes Bdoretes Aftertes Changes Beoretes Aftertes Changes Bedoreted After tex  Changes
CK 14.2 13.4 -0.8 113.3 76.4 - 36.9 14.0 12.8 -12 6.78 7.38 +0.50
N 14.2 13.6 -0.6 113.3 71.0 -42.3 14.0 13.8 -0.2 6.78 568 -110
NP 14.2 13.7 - 0.5 113.3 73.5 -39.8 14.0 13.9 -0.1 6.78 6.13 - 0.65
NK 14.2 14.2 0 113.3 122.5 +9.2 14.0 13.4 -0.6 6.78 593 -0.86
NPK 14.2 14.1 -0.1 113.3 106. 6 -6.7 14.0 14.3 +0.3 6.78 592 -0.86
PK 14.2 14.3 +0.1 113.3 125.6 +12.3 14.0 12.4 -1.6 6.78 7.87 +1.09
v 30 y=0107 5x-8.787
o~ R=08138
20 3=0.113 8x-0.406 | z 7, 201
[ R=0.920 4 ER) *
o 5 E
3: I_’; E ;K L I
2= 5 B 200 400
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5 E z i
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5 s ~ L 1 - Il g »ﬁ
s # -100 -s0 f S0 100 150 < H
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3 4
Fig-3 Qorreation between ebb and flow o il avalable P and Fig 4 Qorrdation between ebb and flow of il available K and balance of gain

baance of gain and lossd P and lossd K
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CONTINUAL NUTRIENT SUPRLY ING CAPACITY AND CROP RESPONSES
BASED ONLONG TERM FERTIL IZER EXPERIMENT IN VERTISOL

Zhan Qhou ChenJie
(Sate Key Lab o Sal and Sustainadle Agriculture, Inditute d Soil Sdence, Chinese Academy o Sciences, Nanjing 210008, China)

Abgtract An 8 year inrsitu experiment was carried out to sudy spontaneous nutrient supply capacity and crop regponsesin
vertiol ,Huaibei. The data obtained indicated that ,in the absence of N fertilizer ,N supply capacity of vertisol declined to 64 % of
the orignd in thefird invedigated year ,and sharply down to 22 % in the seoond year ,and then fluctuated around 20 % in the
years thet folloned. And without Pfertilizer application ,P supply cgpacity of the il decreased gradualy throughout the 8 years of
the experiment from 95 % in the firg year to 45 % in the lag year ,and 9 was sil. K supply capacity ,but from 90 % in the firg
year down to 60 % 70 % in the 8th year of the experiment withholding K containing fertilizers And ,P and K supplying perfor-
mances o vertisol ,however ,differed sgnificantly from crop to crop \wheat and maize. The 8-year mean yie ds of wheat and meize
in Treaments CK ,N ,NP ,NK and PK were 26.9 % ,54.3 % ,85.2 % ,53.2 % ,31.8 % and 21. 4 % ,68.9 %,73.5 % ,81.6 %,
28.0 % o that in Treatment NPK reectivdly ,suggeding srong reponses of the crops to fertilization nodd s Detailed andys's
showed that ,dement concentrationsof N and Pin the seeds and graws of the crops sgnificantly increased in the treatments with
N and Pfertilizer gpplication. K concentretion in the crop’ s seeds ,however ,showed o obvious change while increased evidently
in the graws in the treatments with Kfertilization. After 8 years of experiment ,the totad N content of the tesed vertisol decreased
by 5% 10 %in the treatments without N fertilization ,by contrariesincreased by 12 % 16. 5 % in the treatments with N fertil-
ization. And ,the totd P content of the il decreased by 20 % in the treatments without Pfertilization ,and only dightly increased
in the treatments with Pfertilization available. The available P content of the il ,however \varied very srondy during the experi-
ment period ,depend ng on Pfertilization gatus Asfor the total K content of the il ,there was no obvious variation between treat-
ments with or without Kfertilization. The content of available Kin the il decreased by 35 % in the treatments without Kfertiliz-
er ,decreased by 5.9 % in Treatment NPK ,and increased 10 % in Treatments NK and PK. The content of <oil organic metter de-
creaed by 10 % in Trestments CK and PK ,and remained galde in the other treatments &ter the 8 year experiment. The cumuler
tive gpparent recovery ratesof N ,P,K fertilizers on the crops o wheat and maize were 59. 8 % ,47. 3 % ,50. 2 % and 51. 1 %,
33.2 % ,49. 5 % regectivey during the experiment period. The equations corrdation codficients between gain and loss of il
available phogphorus and between gain and loss of il available potass umwere y (ebb and flow of il available P =0.113 8
x (baance of gainandlossdf P)-0.4061 (n=6,r=0.9594) and y (ebb andflow of il available K) =0. 107 5x (bdance
o ganandlossof K)-8.787 1 (n=6,r=0.902 1) regectivey.

Key words Vertiol ; Nutrient supply capacity ; Qop reponse; Long-term fertilization experiment



