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Table 1 The basic physical and chemical properties of soil in 2006 (0~20 ¢m)

4hrE HHL 2R Mﬁ@’i & ﬁﬁi@’i g if,ﬁ?ﬁ(%‘?
Nenl 0-M. Total N Availabl N Total P Available P Total K Available K

(g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg)

K 12.16 0.73 4444 0.76 407 16.94 160. 69

N 11.84 0.80 52.55 0.78 6.13 17.32 146.67

p 11.04 0.71 43.02 1.25 40.6 17.11 151.92
NP 13.14 0.80 60. 66 1.01 18.18 16.96 132.49
NPK 13.62 0.96 57.38 0.94 25.70 16.79 191.78

L3 M=ZEFHZE

R ATERT TR & B 2 A SRR S R
TR VEST 2B KR 3 JE RS et A2 1 mol /L 4
BRI S 1 mol/L ZR%R R 2 221 Se s i 2
L mol/L Z BRERIZHRE- 57K A 2 2 ; AERE R I ¥
B 0.5 mol/L ZBREEIRIZ 5K IS VERR 2 22 155k
R 1 mol /L ZBRERIRAN S 0.5 mol /L 2.1
BERARS > 221 24 1 HE —HCIO: M Et ™, %
PARRNR R I KA CETHIE .
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2.1 KEmIEEHETAERSHRELENES
ki3ta

2.1.1 Kpkbroge) T T HKEER (Wa-
ter soluble potassium. WSK) 2L B FESHFAET L
SRR = RIETP IR SRR S 0 ITRLUVAE
YRR T A R SR B (R
XIS R S BARG. HREY IR i E R /N
s

B R IX L KA P ) T 0 A R AR B R
Ly, #F2E ORISR S B im FHED N2 '
WAL R E S B R LI gs. AR BE TR
. HEZ KR RE N & &= &K 20043
mg/kg> H CK BEAE T 13. 06 mg/kg, FLAE#E 0~300
em T 3EF AR T X B SRS 2 i A 120~140
em HE ALK 2.9 mg/kg. HY T HEZ14. 190, 55
[FlJ2 CK AH L TR 50.34% ., Hujs P #E2 KA PEA
il 31.38 mg/kgv 8 CK f#fIE 2. 11 mg/kg, T AKME
HBLAE 220~240 em /2. 3. 05 mg/kg. #8124 T H
J2R99-729, NP L B2 K PR A A By 21 34
mg/kg» 58 CK A T 12 15 mg/kg {E7E 100~180 em
+ 25 CK 255 T 25.72%~153. 5%, {45 H B AE
24075260 e A2, 1725 mg/ kg A4 AR S

fig 17.46% 75 NP BCHEEEAL s 40 e, 7] LA 3%
P2 0~40 em FRZ L HKIEER S . 0~20 em 20
~40 em + 25 CK 4B T 16.08% 1 15.76 %,
{BXF 40 em AR 4 J2 52 ASBH &2 BARE Y R AE 160
~180 em, 2. 63 mg/kg. HAHYSFHEER 6.77%,
2.1.2 dE4sRoRMrtEAT S Z AR JERRIRIK T
P58 (Non-specifically adsorbed potassium. NSAK) /2§
IR AR IR Y. FLAERE Ca” Mg ST
AU A% 0.5 mol/L H1¥EMg(OAC )2 HEAT
IRPEME - BUE E5F T Mg (0AC)2 IR H240 5K
2,

T L s 4% it A A PR - 3 A Sk R 47 4
EEMZRE T (8 2), B2 E &R
AR, 2 60~80 em ALXREFISALME AR Y THHZE &
By 14.85%~70.65%,80 em DL & AbH& B4 g
TEHEA T e R e S5HEZE A S 1 K,

T REXE 2 IR TR N A B B e 5
K> PANPK FCitiz R i FH 2., 020 em +JZ DA NPK
PO it & & w5 9 26. 29 mg/kg, B CK 8 n
199.43%, &5 B js N Hg i 83. 08%%6, % Bt P 4
240.76 %, 5 NP B i 8 hin367. 70%6 ;20~40 em 12
PAFUE N & 5 e NPK FRiiik 2 . CKLUHUlE N 1
RN AN AR 24 mg/kgfﬁﬂlz 30 mg/kg,
Hujifi P ONP BCiE B2 NPK FECAE T FEfE R 250 T
BT 63% ‘4O%$ﬂ 60%;40~60 ¢m +EZ DA i N
& A NPK BCii ik 2 . i P NP BCiE A CK 1Y
ZERNAK:60~80 em 12 25 40 BRI AR A AH
TRy 14.85%~70.65% ;80 em LS5 & AbFRS
RACHINEREA N R & faefE 7. 00~11. 00
mg/kg Z 1A,
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TR R A W TSN A 2R A B R b S U 2 4
IR NI Ay L, BE N R S Y



5 3

BI5GB bR R R XITE AL A T LR RS M AR e A BT T 129

PR R AT RE S5 TR S8 NH 5 K 3
e, T (et T30 M P A R A RERCA ¢ HUit P AL
VeV I3 BERD, LIPS B B R D T2 10
HI S R R NP B TR AR Rk, KRR

7K ¥ 8 WSK(mg/kg)
0 10 20 30 40 50

0
50

100 M

+ 3% %8 B¥ Soil depth(cm)

350 |-

1 RKBEHHANZESHRIE
Fig.1 Spatial distribution characteristics
of water soluble potassium

2.1.3 HHAMMESEATA  TIERFRKH
P-4 (Specifically adsorbed potassium, SAK) Z+§2: 17
R L5 A E IR ASREWE Ca”  Mg™ 2
FTAc e (L BE i NHY 97 2 3 a0l 1 /K 43 F 2 181 %
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FEFEIR M A — e A i - 3 SR e R 1T LA A
WSO A R g S AR A
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e (B 3), B CK #2844, 79%, NP IR e 32 &
9.93%, Bk N #2725 6. 12%, Hji P FR{9.92% : 20
~A40 em + ZRFRK R S B H A FEFEE T
W, TRRNE Sy 4. 9% ~24. 5%, NPK JiC i T~ Fe i e
R 407~80 em 2 H /NG EE B SR
0.17%~10. 7290580 em LA XIFHE T W B 5445
ZEA LA LT AT LA H L A0 AR B 8 SR A Al
REBCHE A4 AR Bl S DA AR B S 8 e A S S 3
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EExX,
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Fig.2 Spatial distribution characteristics
of non-specifically adsorbed potassium

BRR R TE RS 7E— 8 F5 0 TS ] LA i Ak Ry 3 2
PR, JIAh CEASHEET S AN Y S T RS i
PERIRAEYAI R S 00 £ BORIE, 2P R KA
PEETE ) E AR,

T L J T S R S R AR ) T A A AN
Al T LA E=FOESH B (& 4), i ab Ry + 3R
ZAAERRAE 0~ 300 em %+ EACF At AR AL 2,
FACTRY A 2R RN NS, R
T JE TS P21 o i B 4 AL PE 2 P TRAR S 2R R
B, AL RE B AL < 18] () 22 AL B S BT AN
A, FLfl N A0 P AE 0~ 100 em IR FE /D
100 em DA FF 465 K8 BE ™ B S5 s B IE 20 0l
50. 6801 47. 590 ; NP FiT i i L 3l e it vt &
20~40 em + /2 TR T 85520, J5 s A A T} 80 em
UJETT A5 I T W Fre KR g 30. 826 ; 339 it 417 AR
JE s 20~40 em - J2 T IEAS AR N 14. 370,40~
80 em W& A [0 T+, FHIEAL 2. 10% ~6.46%, 80 em
DA )2 i KRR T ik 34. 7804,
2.2 HEREXERE RNV

KRG H A RS R R EZ L
A—(FR2), AR K s v B AN B Tk
1, i N SRR T 48.24%, Bl P e 32.32%, NP
FCTiE A NPK i i 7 53] T e 10. 6126 F0117.93%0 3
TR IE eSS m TR KRR 2 E . 78 0~60 em +
JZ2H NPK B K i PE B AE CK 3254 3270 s NP L it
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B3R 607~200 em + 2K RS E LR, 5 CK 2
125 37.1296;200~300 em + 2 % AbBEK A PEAR & B
B CK ¥ R, SRR FE 9399300 ~51.4620, NP
BCHE A R PR B A B AR S CK Z R A H .
Hujiti NP A K NPK BCitE @ 2 42 5 58 CK 43 714k
270.51% _25.83% F148.37% . NPK i i £ 0~ 60

em 12 IR B A CK 4R 141 4400,
AL I Bl SRR N 2 2 25 B, 0~300 em -
SRR 2 S B AR BT T 20%6~32..07 %,
HEAIERCR R B, B BB S T 32.07%, it
A S A 5 B R AIG PR Sy 8. 5690~
249190, WG ARIEREIE /N, HUHE N IR K.
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Fig.3 Spatial distribution characteristics Fig.4 Spatial distribution characteristics
of specifically adsorbed potassium of non-exchangeable potassium
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Table 2 Fffect of fertilization on accumulation of different K forms
MRS + )2 AbFE Treatment
K forms Soil layer (cm) CK N P NP NPK
0~60 21.67 11.08 16.54 16.07 22.60
K P4 60~200 17.60 8.10 12. 66 24.13 13.99
WSK 200~300 13.76 8.27 6.68 7.20 6.92
0~300 53.02 27.44 35.89 47.40 43.52
0~60 4.97 10.01 3.51 3.00 11.99
S R B P 60~200 14. 36 22.29 17.59 11.63 17.11
NSAK 200~300 9.36 16.60 14.99 11.84 13.45
0~300 28.68 48.90 36.09 26.47 42.55
0~60 71.94 78.01 64.89 80.05 91.79
S B U A 60~200 119.92 125.81 131.04 159. 46 153.25
SAK 200~300 61.72 78.16 74.06 74.43 81.51
0~300 253.58 281.98 269.99 313.94 326.54
0~60 1114. 04 916. 26 1093.04 945.55 1011. 25
AEAT A 60~200 2147.94 1494. 21 1900. 96 1806. 86 1975.11
NEK 200~300 1356. 34 1057. 30 1053. 69 1293.52 1236.45
0~300 4618.32 3467.77 4047.69 4045.93 4222.81

2.3 TEHEERHSARESHENEXEI
T EHH S A RIS R 2 WA fE— 2 /A
KFF, NFIATLLEH, T 5 ok
VEPERR (WSK) \AERFIR IR T P44 (NSAK) 2 8] 2 . 3%
FHR 58 3R 0% P 1 (SAK ) A 55 57 Al 52 488 4 4

(NEK) FoAHIYE BT DA - 338 b AS 1] T8 285 1 300K 328
Y F O WSK—NSAK—~SAK—NEK, Hita] LA
FW IR R [ A0 2 2 (A2 AH B
AR 290, 76 TIEA RITE S B R Z 18], NSAK
HSAK 7 IR FIE ZAH G, HE AR Z B 447
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Table 3 Correlation coefficients amonq different K forms
RS TG TR PER A TR R o2 R B A ey e
K forms Avail. K WSK NSAK SAK NEK
PR Avail - K 1.0000
TR PERH WSK 0.8832" 1.0000
ERERRIR B P40 NSAK 0.8691* 0.5453 1.0000
R R HEAT SAK 0.7078 0.4089 0.8844* 1.0000
e A PR NEK 0.4614 0.8079 —0.0286 —0.1973 1..0000

VE. * FoRBEM, Note: * Indicates correlation significance at 0.05 level -

3ot

Ly KM F AL IR XS 5 1 2 X #F 2 LA [ B
A R RS 22 S B . Y A I T DA B R v K
VAYE AR & &, NPK L i K A PE AR & & o 38. 87
mg/ kg Bt BB T 16,0876, Hujiti NP LA NP i
R Z KA PR & i O BRI AS [R) R B RRAIG PR
435Ik 38.99% 6.29% Fn 36.27%; NPK JCjii i fE
BERSHE B AERER R SRR 2 5 LSRR K
B 2 B L B4 26. 29 mg/kg A1 140. 35
mg/kq- 55 CK BN 199.43%F1 44.79%, Hijits N #f
J2 - B AR R B B R R R B A S et = T
CK. 5 CK 43 Bl i 64 %00 10. 32%6, 3SR 15 1o
PR A .. Bt P IR R BT A R e SR IR A
PER LT CK. NP L it B4R = 12 3B RF R W b
PR B B ARG T AR REIR R P PR 4 B i 1 kit
435 12,94 %0 37.19% ; & it A AL FR Yy 1 3 A
BT MR T CK, FEIE Hy 1.0190~17.840%

2) WNHITH 3 Ak E . AATESHEZIRA—.
TRV VERR FFAR I B A A0 S S e P AT B A p 4
JZ 18] A A Ho Ui N P K IEPEER AN
S & B AE 0~300 em |1 AB AT CK: Hi AR
JEARAFIARMR T P 0 1 U — et IR AE 120 em DA
T JE (BT IE B4R & T AE R R IR B R4
i[RI NPKPEC i - 380 T A SRR iR W B R
BUERIN

3) M RERT & T S R W) B B
e AR 2, IR A K P PR R AT S S A A R AR
BT, HE N T 48. 24000 8.56%, Hijif P
TR 32.32% F0 12. 36 %, NP Bt & T 10. 61%Fn
12.39, NPK i R 7 17. 93 F1 24. 91%, B R 1o
PR T 0~60 em - J2KIEVEATR) BFE . (HEE
ISR CK A BT [ i HE e 4R = 3 AR AR
AP AP LR O B A Y 58 B i, 398t A S 34 Wi

%, NPK BCHE%: CK 43 Bl 1 70.5100f1 32.07%,

4y PATHRSC TR, TR [ A 2 xR
R B BRI ) WSK—NSAK —SAK —NEK, Hi
BT RAE 3K T B - 3 A A U
JEARRIR I B S A2 1 A TR AR
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Effect of application of urea-urease inhibitor on grain yield and
N use efficiency of wheat

WANG Gui‘liangly XIAO Yanbo, YE You‘liangl* , LI Huan-huan'

SHANG Yunfengg, BAI Bo'. MENG Yun*tong/1
(1. College of Resources and Emirorment, Henan Agricultural University, Zhengzhow, Henan 45002, China:
2. School of Chemistry and Biotechnology, Yunnan Nationaliies " Uniersity » Kunming, Yunan 650550, China;
3. Xuchang Soil and Fertilizer Research Station, Xuchang, Henan 461100, China:
4. Henan Pingan Seed Company, Wenxian, Henan 410825, China)

Abstract ; In order to guarantee the high yield of grain and improve the nitrogenous fertilizer utilization efficiency ;
an experiment was conducted in Wenxian and Xuchang of Henan province to compare the effects of nitrogenous fertilizer
with different concentration of urease inhibitor on wheat- The results showed: (1) The great effects on groups develop-
ments and dry matter accumulation was in jointing stage and anthesis, with 0.12% urea-urease inhibitor was the best -
(2) Urea with 0. 12% urease inhibitor made the highest yield, and improved the number of ear of wheat and the weight
of the seeds- (3) Urea with urease inhibitor get higher RE, PFP and AE than conventional urea use; and urea with
0.12% urease inhibitor made the highest -

Keywords . urease inhibitor; N use efficiency ; winter wheat ; yield

(E#% BLR)

Research on characteristics of spatial distribution and availability of soil
potassium forms under long-term fertilization in the dryland of the Loess Plateau

LI Fang‘linl7 HAO Ming‘deLz, LI Yanmin'. GAO Chang‘qing3
(1. College of Resources and Emironment, Northwest A & F University Yangling, Shaanxi 712100, China;
2. Institute of Soil and Water Consewation, Chinese Academy of Sciences and Ministry of Water Resources, Yangling
Shaanxi 712100, China; 3- Changwu Agricultural Technology Extension Center, Changwu, Shaanxi 713600, China)

Abstract. Research on characteristics of spatial distribution and validity of soil potassium was carried out in the
longterm orientation fertilization experiment - The result showed that there was significant increase of specifically adsorbed
potassium (SAK) and non-specifically adsorbed potassium (NSAK) reserves, while the water soluble potassium (WSK)
and non-exchangeable potassium (NEK) were obviously decreased- The WSK decrease were 48.24% in the single N
treatment » 32-32%6 in the single P treatment . 10. 61% in the combination of N and P treatment. and 17.93% in the
NPK treatment - The NEK decrease ranged from 8- 5676 to 24.91% compared to the non-potassium applying treatment -
The applying of potassium could supplement the potassium lost during the plant growing, and increase the content of
WSK, NSAK and SAK in the top soil- Correlation analysis results showed that soil available K was significantly correlat-
ed with the WSK and NSAK., but not significant correlated with the SAK and NEK.

Keywords. longterm fertilization; soil potassium form; spatial distribution; availability; dryland of the Loess

Plateau



