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hESES, S143.1 TERERIRAD: A
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JORR, Sl oK R A ARG, i T LR
BEPR R R R BECRAAE, W T HX & FoRAEK K
ERIEEN T IS PSE VLR e
HEMRHOIL LTI ENE R T

| MRS

L1 R SR
RABREEIRER BT ERMB Bl 58 S
ST A B0, SRAMEAM B . 1) KBUkL
PRE . HEFAEA KPR IR, Kife 2.00 ~
4.75 mm, & N HN46.4%; 2) REAFEE: BE
i 2 FH 22 55 50 g A1 2R ik 22 00 1 ok 3R ik 22 T B S/
Gy Y2 IulE . 2 TuE sk S HE ) S I A5 TR
ARG, AXE RN A BB AY), B
B & SR IRERR AW, MR AR AR 3)
Al 52 SRR A, 4) etEEg . Rk
BRI IS + AT e e AL B, AT o BB . LA IR
B2 0 ) = P 150 RS W L T PR 3R 3
T 5) HEbE. XUEReRAELES, Srrat,
IS . DHG —9245A % H, HAUHE I 3l XU T4
#; BY300 2 XKML, CXZ B ek AL Bs 5%
R To Bt an 4] WA YR 145
1.2 AR R A4 Tk
RAMIRE | 5704 (CRF1) . &
U P IR AL 5 R 252,00 kg, B R URL R 2 0t
2.00 mm DL B0, FRECT 889.5 g pd iR &, iz
80°C LAy, TE/NREIANLH A B K 10.0 g, f1
2.0 g MEkMEEIE 1 0.1 g JFHE502 ~3 min, F53
WA 45 /min 2247, FEIIA A B 10.0 g, 70C A
AR P T, EE L RS W, B
P2 AR 5. 5% AR R B FRE
RAMRGBIRE 2, 3 57 MrHl# (CRF2 fI
CRF3): BRAEF/MAALEIR R 2.00 kg, KW
BPRZ DT 2,00 mm L, FRECL 820 ¢ iR &,
JNFAE] 80°C 2247, AE/NALAHLH 43 5 A B A
10.0g, AAH52.0 g, BMEEISL 4.0 g OB IL
(CRF2) %8145 (CRF3) 4.0 g J5%5h2 ~3 min,
M it A 45 o/min 247, FIMA A B 10.0 ¢,
T0C LA REEMPHET; TR DL FALTR 6 IR, B
AL R 3500 9. 0% HIRE M R YR &
1.3 ARBOARIT
1.3.1  #okE LR
2014 4F 6 ~9 A T E M%E HIG X L E S5

IR TSI E AT, ERPRI A BT ) 2R A A
JRZ CRF1 ~ CRF3 IR a IR & CRF4 LR i
30 g (KEH%)0.01 g), B FT250 mL/INEFR, K
BN 200 mL Z&07K , KT K R BB IR A K
BT 25°CEIRREFRAE T, BRI E 1, 3,

5.7.10, 14,28, 42 56, 70, 84 d WA ZEBEHE
S R E B GE R
1.3.2  ##kilse

2014 4 6 ~9 A 787 HARMBL 2 B 2 4L 15 el bR
YiRiG M W 2 b b A7, xS SRR T T |
X, {7 FAZ 106°08'58", Jt4h 38°39'01", 4Kk E
FEA 1 115 m, ZHUARE SRR OK & 203 mm, JCFE
185 d 47, MR EHENMIRKES £, 0 ~20 em 1
pH 18 8.26, 4Eh#&2.00 o/kg, ALK 12.0 ¢/kg,
2R 0.74 ¢/kg, THLA (NO; - N + NH, - N)
24.7 mg/kg, VER Qi (P) 22.8 mg /kg, P
(K) 298.0 mg /kg,

o MEAAL R, DCK, AEEA, 7.
PR, @ A MR R B R R 1 - CRF1 (N,
43.5% ) ; @AWHHIRABELMIRE 2 - CRF2 (N,
41.9% ) ; @AWHRIRABREEEIKE 3 - CRF3 (N,
41.9% ) ; QFIMALEIKZE - CRF4 (N, 40.0% ),
M H AL WA R A ALICHLA G 418, 30 d
RE BB ITE 3% L F ; @NPK - it AR -
NPK, JRZE (N 46% ). HEidBERES (P,05 46% )
MBIRFR (K,050% ) ~FAEACHE, F4> At AL 3 &
AW, BELXAHHES], EEY B TR (KB
H958° ), REELIER S KTk, MRS —EM,
R4 3 ¥k, 2014 426 H 5 HIERM, 9 H 4 HILIK,
ARl d, R Y, BT 2 mm
i FE 15,0 kg Bl YRS, R TE L
X H [a]#F R HEFE R AL & (N 225 kg/hm® | P,05 90
kg/hm’ | K,0 120 kg/hm® ), BT AR AR H F% 2
fE A EEA 0 ~5 em 12, £ ARAL FE A A
B, B AR OR S — B, RIS AR, BEOK,
WA MK 1 000 mL 245, F K4 BT
BT AR, EEPEYE3 ~5 dH#EK1IR,
1.4 FERCRESIE
141 FKIZHEKFERE S

FE U AR R, A3 250 mL, SR
Xof R R R 68 O B I K A TP R R
T, RIETTRAR R, W R s KA 2K
K,
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1.4.2 SR SIE
AT, BURR A RS, F
Mrordafrille pH fE, AL, &%, &, &
BROCAROE . AU, B EORAE KN, /N
Al R A i AR e H NOy - N AT NH, - N
i, R AR YR B R ST R A ]S 5
1 mol/L KCl &M E1Z4E 30 min, R4 H 3hEW;
73 Cleverchem 200 Ml 3% NO; — N HINH, - N
T,
1.4.3  FEHARAE SRS S5 E
BREFEEKRAEFTWONdE, BEEET KM
SRR AR R, AR R A K e T, BURESE I
M b ORR R AR M SRAE R AR R R AL T
yweIe, SR FHLICE 2k 2 A i,
1.5 HEAXSGEH 0k
REBHBHEH (%) =Y (1d+2d+
3d+--+84 dAFRBAE) (g) x100/AEKHH
RAREE (g)
REWIE (B3 H) = EHTAEYE
(g/30k) xib 2R S® (gkg) +WRETHE
Wit (g3 8 xMRELEAEE (yke)
ANFHE (%) = (EICABERAE - &
T AL BRR A ) (g/3 Bk) x100/7AH (g)
SCH R FBE R Excel 2007 & DPS 7.05
F8EiHhr, ZE BRI LSD 5K,

2 HRE5HM

2.1 AR R AR K I R R BRI

AR PR Z AE FK P 1 A R SRR e 1 i
LULE L, nTLAE N, A AR A R R 2R R A A
PRE R R BB il sh & 22 F 88K, CRF1,
CRF2, CRF3 A HIRABRLBEIR R AR B
L8] 1 Bl 2 A ks AR — S, I R i R
(24 h) 4391 R 2.37% . 2.04% . 3.64% (F54
GB/T 23348—2009 [ B3k, 24 h #] B B HlOR <
15%), 4% 28 d B9 A R 2 BRI 1 5 5
29.88% . 30.16% . 34.80% (f4 GB/T 23348—
2009 AYEK, 28 d R <80% ), CRF3
B L IR AT, 28 d 20, BRI AR BB
LB N, BT WL, A o 2R AR A R
RIA R VIR R 28 d ERBRETAFER
PRERER , RRRS AR BEAUR . B S I PR 3R Y
WIIRECR (24 h) UK 0.15% , HAF 28 d WL

WA R E R, H 28 d BEUR L ] K

0.85% , AR 1%, 42 d AFEHL 3.94% A=,
ZJa BAREC I, Sk, A AR AR R
IR Z 7F 84 d WA K B BB R T 1k
38.40% ~39.78% , T mnEIEIR RN 23.78% |
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1 CRF3 AL B MEMEZE 1 d N, 43 %13k 0.310 F
0.458 g/d; i CRF2 BB RERC G, A HI7EES 1
dF10 d, WEESF 51K 0.257 F10.271 g/d, RSl
PR ZE7E 28 d PN AL R B R KA 0. 002 ~ 0. 018
g/d, ZIERBGERZ W, % 84 d 155 0. 105
g/d, BIL, FWFHIR 2 G R 3R 1 AR Rl
FERT 28 d AESTR, ZJ5 SR REAR, TR S AR IR
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7 L3 AT SR 20 A I PR 2% T D) R 3R R TS e 3 A
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5t, CRF2 1 CRF3 4b P F & F oK Hb I A 9 543 5]
K 150.6 1 163.4 g/3 tk, W& m T CK &L H K
110.5 ¢/3 Bk, (EMEEMIE, CRF4 A FTH
EXRMMARERKRELE, HMRREWE L 33.0
g/3 Bk, (HH5 3 AR RABRGBEIKE . NPK
AhPREIFTC N E 2 R, B AEYRTTE, 5 CK 4

HARLL, HA CRF3 AbPEEA W R SEH, (HiE
WISEEIPEE TS SV G S N A ) M=
AT o) 2R 2 i £ S DR 28 0 5 o B PR 2 A0 O S 4 v
FOKFRE, (HAX CRF3 4 GE i 2 1 N £ oKk #b |
A RS A, R AR R R E ORI R
AERFEAHF],

x1 BEREFMEFRESNENENZIT

LE: FRE (em) Mo EAWE (g/3 BR) WAL (o3 B8) B (23 1)
CK 132.7+25.3 b 110.5+24.1 b 19.5+4.4 b 130.0+25.7 b
CRFI 159.1£19.0 a 146.9 £32.2 ab 24.8 2.5 ab 171.7 £30.8 ab
CRF2 168.4 6.5 a 150.6 £20.2 a 22.5£6.4 ab 173.1 £26.2 ab
CRF3 157.9+£22.9 a 163.4£31.4 a 24.5£6.6 ab 187.9+36.8 a
CRF4 160.8 +10.1 a 128.7 +12.5 ab 33.0£16.5 a 161.7 £26.7 ab
NPK 149.0 +11.9 ab 131.3 £16.4 ab 24.5£5.7 ab 155.8 £21.3 ab

1. RPE—FVBARA /NG FRAURZE L 5% REKTY, <5 bnE2z, TR,

F2 GERFEW | MIX) CK Ml NPK Zb3H | CRFI,
CRF2, CRF3 4bFEARHE D 3 Hb 38 5 4 £ oK 3R A
MERBAE (M EMA + RARE), Hib A
AR R FUA 2 B 2.18 ~2.41 1 2.37 ~2.59
o/3 ¥RZIA], B CRF2 AbFRAL i & 4 IR R
HRfE R AR BT A E WA R, AR R AR

ik 0.18 ~0.19 g/3 ¥, CRF1, CRF2, CRF3 4t
IR A FHZIE 32. 5% ~40.0% , W& T NPK
REFRAY 7. 7% , A5 CRF4 ZbFE (19.5% ) [8]JC i
F2S, XERW, AR RN R R 2 e A
HEF F A SR A B WO, DA 2 e AU
IR

x2 BERZEXNEEXREREF AN

Qb3 Mo EAAL (o/3 #R) WEA (¢3#%) BEMRA (3 8) FEFAE (%)
CK 1.29+0.24 b 0.10+0.02 b 1.40 +0.25 b —
CRF1 2.18+0.73 a 0.19+0.05 a 2.37+0.74 a 32.5+29.1 a
CRF2 2.41 £0.22 a 0.16 £0.03 ab 2.57+0.22 a 30.1%14.7 a
CRF3 2.40 +0.68 a 0.19+0.05 a 2.59+0.71 a 40.0 +31.8 a
CRF4 1.80 +0. 23 ab 0.18 £0.07 a 1.98 +0. 27 ab 19.5£8.4 ab
NPK 1.50 +£0.33 b 0.13 £0.03 ab 1.63+0.35 b 7.7+18.5b
2.3 IR TE - R R 100 | .

K3 Won, AEEEIREASIT - SRS
ARSI, SRS IR AR, 25
R B AKE, 7E70 d ZRT, FEKRAFAL
B IR A A AR RPN A R 3R R U R R
2% (CRF1, CRF2, CRF3) >NPK > /iR %
(CRF4) >CK, [0l 5 20 5 R 2 A NPK Ak
R A A e BUTE 28 d TS, DAEMEIR
64.0 ~94. 6 mg/kg, TR MmEEKRZE (CRF4 ZbHE)
WE(ETE 15 d AR, 10N 51.2 me/kg; 25 Al
NEAL P + e A A & A 2 RN 2 60 ~70 d
4y, CRF4 1 NPK ABRREARALR (60 d ik
K, H70 dJF, St PR+ RS A& =
7£10.0 mg/kg ot

0 1I0 2IO 3IO 4IO 5IO 6IO 7IO SIO 90 100
HEK R (d)

B3 FRMELETHENSRSETADT

Wl 4 T A0 EOULHE 7R AN [l 42 6 e 3R 7 1 3 b i
THAR (HER + AR SRaE, LA,
CRF4 AT To LA 2R B8 i 3AE 15 d RS,
ik 52.2 mg/kg, 1fii CRF1, CRF2, CRF3 Al NPK 4b
PR T ML AR i At L AE 28 d B S, 4r iR
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88.3, 93.3, 95.7 Al 64.7 mg/kg, HIXfF CK &b
B AWHRER AR IR RTE b AR Fr SR
JTTEA 70 d DA b, 205 & it A A B ) 22 S A8 K

100

. —— CK
280t - CRFI
g ol —a— CRF2
@ -« CRF3
= 40 —»— CRF4
§ »o¥ —— NPK
+H
0

0 10 20 30 40 50 60 70 80 90 100
AR (d)
B4 AEEELETIELIR
(AR + #ER) FETUTS

3 itig

KIS 2 J2 0 22 TE A 28/ 4 TR B 3% 43 B 0%
T U) 25 B R AE A P L SR PR B s
W B, BBIREAEA R A+ b i 352 7 0
B3 5 HAR Fr oK b 0 B . A5
BRI BB M &R “S” Bk <y
27 oIk, WK MR R R 0 R DY S
7 22 SR i s B R A B R R,
HR KR B R B TR BT R W e, 1 n
JEL R FL R i o R W R IR, AR P, CRFI,
CRF2, CRF3 AWFHIZRABR IR AR BHE
ORISR IA T, #E ML
R, Ho24 h IR A 2.04% ~3.64% , 28 d
A 2 BB Jy 29. 88% ~34.80% , 43 WIAG4
GB/T 23348—2009 %f 24 h ¥R HCR <15% , 28
d BRBR <80% MEER , (HAHXT F R dh A E IR
£, AW R SR IR 2 0 A R BB R AE R 28
d IHRERECI (#2), HARMEIEG T 20 AR
KA,

AWFFEUESE, A F ) 5544 R it A 4% BRI A Bl
FHREFRTYEME, e RN, &
A B T8 it AT AT 59 77 0. 59% ~ 6.38% 2, L4k
RABE, BBRENCABIR & T TR R A & )
o BT, WS T EORAERL, FERIEL,
BEAR T EORFRARKEE, EXFE R Emm A K,
ARG ZAF T, it B B 2R R AL PR 2 AR
A PR ZARRE TR = FoRAR R . L AR i R
YR, HAY CRF3 AbFEIL W F K, AR,
R, B, B AET, ERIREL

A A A B AL 3 AT HE B I 1 8. 0% ~15.7%
FEEIERh A, B, WA 9.6 ~23.7 N E ST
M BRRIR S R A AR A L, FER
[ 1l X AS i) 26 280 4 39 % T 2K B A AN ) R g 3 7
REIE S BRI E3.5% ~19. 1% >, ABFE 4
TFF,  FAF 2R R G I PR 25 U e B A 17 oK
STACELE A R, CRF1, CRF2., CRF3 AbBEF
FNEHHHRIE 32.5% ~40.0% , 4 9%E NPK A4bF42
W T24.8 ~32.3 NE S, AR R EE S
PREF#: LU BB 1R re 52 & A R H 2, 7 75% |
50% PERERNEEL LT, JHite F T R 2 45 kit - 3 PR
Y AL LA 2R 3 5030 6. 2% F19.3% P,
XRWY, B RER S Y 5, WAk
P73 % & 75 2 B SN 1715 2 35910 69 N

AWFFUESE, ToI 2R R R al e 38 IR 2 A
U F R AR UGS RIES N E, T
70 d Z W, HERAFELEF, AR E
PR % (CRF1. CRF2., CRF3) 78 HIHEhHREERS K
WEMAER, DREAENERENBES, HHMER
e H PLAE 28 d WIS, UE{HIL 86.9 ~94.6
mg/kg, MR M EEKE (CRF4 ZbHE) E{EHLELS d
e, TIERARSE NS5 2 meg/kg, 76K M &M
T, it AR AL B ) RS AR A A
EHE FORAET ST R NS, FERTEE
e R R AR E KRR, il
FHAL R PR 28 11 A 3 TOHL 2L B o 0 A8 B il PR 28 A B 1Y
, IXATHE 5 A IR R A R B R e gk
RIZE A0, 1R LA BRI (E T B A s
(A 25 5 76T B 51 8 DXCRR IR I E R 5 1
TR AUK RAAEMAERC T, TR A X g
PR 2R 2R PRI 1) i) B A 5 PR 28 it AL 1) 7= 2 45K
I FIFREE RN I T PR AFSY

%‘[15]

4 #Hig

HAFHR E B R E (CRF1, CRF2, CRF3)
MR ZW B REME (24 h) K 2.04% ~3.64%
(<15% ), 28 d B9 EFBEICR N 29. 88% ~ 34.80%
(<80%), #FT & E Kbt (GB/T 23348—2009)
XFFE R EER , AEAR TR s R 2, L
H B R R R R AT (28 d ) AR B
R A, HAaBEMEHEG T ZaHiE—2
Ak

FHXT T NPK AZb$H 17 B 23R 20 1R A PR 2R A
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T S AR PR 2 AR A 2 ) R A 4 b i R R (101 #RUIEE, Fh/NRG AR KT, % A v e U 9 MG T 2

R B R AR K R B AIA E W, AT 5 EUI A ('?)%Iiﬁ{ﬁfﬁﬁ* [J]. HWEFSER MR, 2005, 11
4). 487 -493.

24 | BR A i Ay i el 3 :
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MR & = E 5 HBLAE 28 d A1 15 d Al JA, [12] WA, EREL M, % REROBERRERET
BB ] B o s o I R 2 A #OR AR A R 3k ZEFABRCRE S (1], ARIB T, 2014, 41 (2):
32.5% ~40.0% , W& 5T NPK AbPEfY 7. 7% , 2 1 -1s.

™. . e 13]  EEM, 200, 8618, & BERIRETEK AR A
HE5mHN JREAFE (19.5% ) [BIESAEE, [ ’ ' ’

%zhwéﬁwk%&' (b ) nﬁaﬁz; 9 IR REBCRE (1], HUTES S IALE AR, 2014,
LRI EL IR A0 NPK AR BRAR [E, LR 1 £ 20 (3): 636641
JE PR R HAT R E 7 53 BT Tl 2 AL 7 A2 1) [14] R, PRI - SR A R TR R 4 A i
KR, RO ()], sPERZEER, 2014, 30 (6). 220 —223.
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S WK R (1], AEASEH, 2008, 28 (10): 4919 —4928.
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Yrg 3R 5IRER , 2013, 19 (2) . 259 —273. 2003, 9 (2)2 165 - 169.
(2] Guo J H, Liu X J, Zhang Y, etal. Significant acidification in - o _ " - o . "
major Chinese croplands [ J]. Science, 2010, 327 (5968) : [17] T, e, . BRI LR HLIT A
1058 1010 Y ’ ’ ’ ’ TERYREI [J]. £HE, 2011, 43 (3). 382 —387.
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A R N R e B — U 4 IR T e T A A A THETOR LS AR, ST P S e
. om0 R : [10] il WEE, A4, . G RRIERS R
4] L X1 Zhane Y Hon W X. et al. Enhanced nitrosen d HorEmER (). WAET AL, 2009, 36 (1); 23 -27.
L %f{” o 015 o 450 e [20]  BRGUBK, KIS, B, BRI RO R B 5
N Lo [1]. LI, 2006, 44 (2): 56 -58, 61.
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R o Tl M B RERERE RO TR S (1), i B 5 R, 2011,
(7] JuX T, Xing G X, Chen X P, et al. Reducing environmental S). 88 01
risk by improving N management in intensive Chinese agricultural () o . N
. . ) (23] TRV, 50, kBR, % ASRZEE EREFIEWR
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Study on N releasing characteristics of several coated urea by polyurethane

ZHAO Ying', ZHAO Tian-cheng' , LIU Ru-liang', JI Li-dong', ZHANG Ai-ping’* (1. Key Laboratory of Soil and Plant
Nutrition of Ningxia Hui Autonomous Region, Institute of Agricultural Resources and Environment, Ningxia Academy of Agri-
culture and Forestry Sciences, Yinchuan Ningxia 750002; 2. China Institute of Environment and Sustainable Development in
Agriculture, China Academy of Agricultural Science/Key Laboratory of Agriculture Environment and Climate Change, Ministry
of Agriculture, Beijing 100081 )

Abstract: The turnable pan coating method was used to produce three kinds of coated urea by polyurethane, taking polyure-
thane as the main coating ingredient, and paraffin wax, modified kaolin, dicyandiamide ( calcium oxide) as the mixture in-

gredients. A water immersion test and pot experiment was carried out to study on N releasing characteristics of three kinds of
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independent development of coated urea by polyurethane, respectively; and the effects of six fertilizer treatments on the growth,
N uptake and utilization of spring maize under the same N, P, K nutrients input were investigated. The results indicated that
there were very similar tendencies of accumulative N releasing ratio of three kinds of independent development of coated urea by
polyurethane in water (25°C ). The initial releasing rate in 24 h were 2.04% ~3.64% (<15% ), and accumulative N re-
leasing ratios in 28 d were 29. 88% ~34.80% ( <80% ), which were accorded with national standards of slow release fertiliz-
ers. N uptake and utilization of spring maize in treatments independent development of coated urea by polyurethane was signifi-
cantly improved compared to treatment NPK. N use efficiencies of these coated urea by polyurethane were ranged from
32.5% ~40.0% . there was no significant difference from commodity coated urea (19.5% ). The peaks of soil mineral N
content in treatments independent development of coated urea by polyurethane and commodity coated urea were happened before
and after 28 and 15 d, and the corresponding N releasing periods were greater than 70 and 60 d, respectively. During the
growing period of spring maize (within 91 d), soil mineral N content in treatments independent development of coated urea by
polyurethane was always higher than those in treatments commodity coated urea and NPK. Therefore, in contrast to commodity
coated urea and NPK fertilizers, N releasing days was even longer and N supplying was rather enough during the early growing
period of spring maize in these independent development of coated urea by polyurethane.

Key words: coated urea by polyurethane; N releasing; spring maize; N uptake; N use efficiency; soil nitrate
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Characteristics and evaluation of matrix fertilities of the waste lands after construction of Ha-Tong expressway
WANG Li-gang' , ZHAO Ling', ZHANG Jian-bin', WANG Xue-gang’ (1. Academy of Forest and Environment of Hei-
longjiang Province, Qiqihar 161005; 2. Wanrenhuan Forest Farm in the Binxian County of Heilongjiang Province, Harbin
150424)

Abstract: By measuring and analyzing the physical and chemical properties of the wastelands along the both sides of Ha-Tong
expressway, in the study the lands were divided into 7 types, i. e. land for materials of sands and stones (LSS), land of rock
slope (LRS), land of decayed rocks (LDR), quicksand slope land (LQS), waste land of quarry (LWQ), waste hill land
(LWH) and loamy slope land (LLS) and comprehensive fertilities for each type of matrices were also evaluated. The result
showed that LSS, LRS, LDR and LWQ were compact sandy soil with more gravel and less moisture, while LQS, LWH and
LLS were loamy soil with less gravel and higher soil moisture. Except for LLS, the other matrices were lack or seriously lack of
organic matter, total N, available N and available P, but rich of available K. Fertilities of matrices in proper order were:
LLS > LQS >LWH > LDR > LSS > LRS > LWQ. The content of organic matter, content of total N and natural moisture content
were the main factors affecting the fertility of different lands.

Key words: slopeland of road sides; waste land of road construction; matrix fertility; evaluation



