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KRR 1984 FRFH, HREMRAEKR E
+HEEFEE L, BR 1200 m, EFHFEK 548.4
mm(1984 ~ 2002 4F) , K| 9.1C, XHH 171 d,
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MAEE F={E = DEETE x PERNE
AR R A = HEAE B x AERH 4%
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wE 69.3% , REMEE NP, REEEFAE
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Byt hn, B BB KR R B B T Rk,
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Table 1  Effect of long-term fertilization on the yield of wheat

P Mg MEx NEH PHEX

Yield Yield Yield increase Yield increase

Treatment (k:;ehﬁl) increase  increase  of per kg N of per kg P05
(kg/hm®) rate (%) (kg/(kg*hm’) ) (ke/ (kg hut’)}
NPy 1269.0d - - - -
NoPy  1228.7d -40.3 -3.2 - -0.4
NP, 1250.9d -~18.1 -1.4 - -0.1
NP, 2588.5¢ 1319.5 104.0 14.7 —
NPy 3053.3b 1784.3 140.6 20.3 5.2
NP,  3190.3b 1921.3 151.4 21.5 3.3
NP,  2416.8c 1147.8 90.4 6.4 —
NP, 3517.3a  2248.3 177.2 12.7 12.2
NP, 3747.1a 2478.1 195.3 13.9 7.4
Ajlerjie 2473.5 1355.1 106.8 14.9 4.6

B:ANBERFEHRAERRERSIBE(P>0.05), FFF
AEXRRERBE(P<0.05) TEHA.

Note: The same letters mean insignificant difference( P > 0.05), while
different letters mean significant difference( P < 0.05) . They are the same in
following tables.
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Table 2 Effect of long-term fertilization on fertilizer use efficiency

FHR N fertilizer BAE P fertilizer
sE GEE  AAR L3 6 ST F
Treatment N uptake NUE | N uptake NUE
(kg/hm?) (%) (kg/hm?) (%)
NoPo 37.20d - 8.00 d —
NoP, 34.85d - 7.374d -1.6
NoP, 34.48 d - 8.62d 0.8
NPy 81.47¢ 49.2 12.32 ¢ -—
NP, 97.20b 69.3 16.66b  11.0
N,P, 93.70 b 65.8 17.85b 7.0
NP, 90.14 b 29.4 10.91 ¢ —
N,P, 124.57 a 49.8 17.39b 16.5
NP, 118.07 a 46.4 21.54 8 13.5
-3 Average  79.08 51.7 13.41 7.9
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BERRES 0.84 Jo/kg, /D FE 1.53 To/kg) HE B H 2
FRB(R3)e HREY, RNFELLE, MAE R FH £
EHEH-1.1~4.7, BIEAE, ABEEHN 3.0;
BHEBEIE, 3k - 1.1 BB, PR 1.7, W
R BEAD B A9 h0 , 6 AR Y 7= {8 R v 8 m, AR kLAY
BAFHBHEM EHMFEEETHEAE. NP
A B REAE R FIE BRGNP LBERZRESH
BEMHE (NP, F1 N,P,) 82 1; 5 3 5% IE (NP, 0
NoP,) , HEAE 9 FI 1 R B AR, W R E, A PriEBEHHE
REHRE,F—, KRB, 50 8938 7= 50 B
BRERHE S, ZEHMEARENENER,
Bl %@ S RmE (& P05 16%) WITT G4 h
0.84 Jo/kg, X F 4 P,0; ROt #5 0 5.25 Tovkg,
INER R 3.4 65, A #E 0R FD th fE BRAE A ) iE
Bk,
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Table 3 Analysis of the economical benefit of
fertilizer based long-term fertilization

4m P Ouwpm  RAE Cost  FINE Pofit  FEE
Treatment (jE/hm’)  (JE/hm?)  (FT/hm?) Profit rate
NoP, -61.6 472.4 -534.0 -1.1
NoP: -21.7 944.8 -972.4 -1.0
N;Po 2018.9 353,7 1665.2 4.7
N,P, 2730.0 826.1 1903.9 2.3
NP, 2939.6 1298.5 1641.2 1.3
NP, 1756.1 707.4 1048.7 1.5
NP, 3439.8 1179.8 2260.1 1.9
NP, 3791.5 1652.2 2139.3 1.3
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. BEGEREEAR AR LBEAET NN
EEHE, HR, SRR AYEGHEECSELE
FARA NMAESTREREERLF. 2002
6ANERHEEMEO~20cm L HHFHEE,TFHE
K EmEX#E L BEEFIEBNER (R 4),
EREW BEAE.FLHENE SR BEAY
BERTXYRE, BN SRS ET R, LB
B, 2HENA A BEAEXHFIEENEL
EELR ENRARVER TR L, HMBE
FRHEM, L RERBREEARHEM, NP, 4
ERBERE 41.7 mg/kg, BT RN 34.6 mg/kg, B
487.3% ; NP, B BE & BN 61.4 mg/kg, B X H 1Y
10 54.3 mg/kg, B 764.8% . EBEECHE , LB HLA .
2R BRAEXHTENAHBRR, BN RS
FIRE 9% ~15% 11% ~20% 21% ~ 40% H! 202%
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Table 4 Effect of long-term fertilization on the
content of soil nutrients

g OB ex mum mmm waw
Treatment  matter Total N Available N Available P Available K
(ke (¢/kg) (mg/kg) (mg/kg) (mp/kg)

NP, 7.504d 0.73¢ 37.1de  7.1d

NoP, 7.2718d 0.75 ¢ 35.5¢

176.2 a

41.7b 171.7a

NoP, 7.421d 0.73¢ 40.3 d 6l.4a 171.7a

NP, 7.888 ¢ 0.88a 43.8¢ 6.4d 175.5a

NP, 8.252b 0.85ab 46.0b A.1c¢ 140.1 b
NP, 8.138b 0.83b 48.6 b 46.9 b 129.5 be
NPy 8.143 b 0.87a 4.8¢c 5.24d 119.7¢
N,Py 8.662 a 0.85ab 47.6b 21.5¢ 116.7 ¢
N,P, 8.472 a 0.81b 52.1a 47.4 b 136.0b

HMEERH L L RFEIIEFEGKS), &L
HiBANWR 28 FRASEYBRE BRAT
VE4E V& ;#8H8R,. BT IRKN K. HEX
BEEBOERBA NELEESBRIERTNE,
FIESRBE M (NP, F1 NP BEEKHERT I
%A (NP, # NP MR AR S 5B i
(NP, FINP) R BEBHIBIE T R, R
FEAFFLREFHRF. KPKERHRHE L
BEXBRABRVBHE, — HEHEEBEACRREL, B
AREREEH M ERBERR. RESHERS,
BAREAREEERES . EEMNTERLEHFI T
HEBLTEEIREESS, KEHMSHTRD
R, EELFRENE/EIXRBERY, YN E/
EXBHFEHN 6000 ke/hn?, HMEKRKSE
14~30 mg/kg, M AR L MR RV, BEHHEY
35~ 40 kg/hm’ ; +EHBBE S B > 30 mg/kg, D™
Ed ) 2 I

%5 2ELEESDIERHRR
Table 5 National standard of soil nutrient graduation

%3 JE‘Ulﬁ £x ﬂﬁl R ERH
Level Organic matter Total N Available N Available P Available K
(gkg)  (g/kg)  (mg/kg) (mg/kg)  (mg/kg)

1 >40 >2 > 150 >40 >200
2 30 ~ 40 1.5~2  120~150 20~40 150 ~200
3 20-~30 1-1.5 90~120 10~20 100~150
4 10~20 0.75~1 60 ~ 90 5~10 50 ~ 100
5 6~10 0.5~0.75 30~60 3~5 30~50

6 <6 <0.75 <30 <3 <30
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D RBEHT.A-BHENEXSFI N 14.9
kg/(kg*hm’)#1 4.6 kg/(kg-hm® ) , 1 A 4 15 B% HE £ 48
PRR

2) R BEREWAHRAELHAFFHH 51.7%.
7.9%; B REMBERE B, BR A AR 53R
39.3%F 0.4%, BBEECHE, BRI AES R R A £
BERK.

3) HEAE MR E R B E B > RBERCHE > BEAC
B, BEIERBRAEM, AEE TR,

4) FBEH, L BANR 2R AR AR EK
BYBRYAVRRA AATERLEIES.

5) LA % 8,90 kg/hm’ N 1 90 kg/hm® P,05 AT
HEAHMTESERAMARE GENETRS, HR
+EES,
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Analysis of the benefit of fertilizer based on long-term fertilization
in dry-land of Loess Plateau
WANG Gai-ling""?, HAO Ming-deé®, LI Yan-min®

(1. Institute of Resource and Environmens, Shanxi Agricultural University, Taigu, Shanxi 030801, China;
2. Institute of Soil and Water Conservation, Chinese Academy of Sci and Ministry of Water Resources, Yangling, Shannxi 712100, China)

Abstract: The effect of fertilization on fertilizer use efficiency (FUE), soil fertility and profit rate of fertilization
(PR) was studied based on 18-year long-term experiment in dry-land of Loess Plateau. The results showed that; single P
application didn’t increase the yield of wheat, and FUE and PR of P were 0.4% and — 1.1, respectively; Single N ap-
plication increased the yield of wheat significantly, and FUE and PR of N were 39.3% and 3.0 respectively; Compared
with single fertilization, combination of N and P increased FUE of N and P, and the average PR was 1.7, which also
contributed to the balance of nutrients and the increase of soil fertility. On the whole, combination of N and P was rec-
ommended, and the fertilizer rate of 90 kg/hm® N & 90 kg/hm® P,05 was the most optimum.

Keywords: long-term fertilization ; fertilizer use efficiency; soil fertility; profit rate



