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R T RESRHTEETHAIKRMBE M

RERE Y, MEFEY, A, BHs, ek
(1. b m T RAFZHRFRLIZ, LT 100048; 2. 7 & K5 KAIKREFE, &7 210098;
3. bR WAEF HLK TR AR 5T K TAZR K TP, LK 100048)

1 Z: (A LET AR EKEA R E NS RIEFREE MG RIEELEZR L7 EIREXE T WI1(70% O
(B RE)) W2(80% Orc)2 403 K T Ik 4L 3242 F1(50 kg/hm?®) \F2(85 kg/hm?®) \F3(120 kg/hm?)3 4846 # 4L 32,
REF AR ARG AT IR Et T AR IE, B T Fiuk S 2R T BRSO A R ASAR, B R AR B RIEIR
JE A RRAGAT AR B KA R RIEAR A ) Fe Al K S S 45 AR [ 45 R 1R 120 kg/hm’ 36 RZ AL 32 T
W EERARE T EALIE, 5 F RGO EERIEKILT 69 10 3R 45 RS AT M6 4, 8 i3 FE L AT A7 09 3N £y
St 7 4L AL 3L L7 A TR, KA T LA 3 B AKHE S A WIE3 & 32>W2F3 &b 32 >CK>W2F2 & 3 >W1F1 & 32> W1F2 4 22>
W2F1 232 [ 4538 1 70% Orc 893 K T A= 120 kg/hm? 3 R = 89 284 4 32 & R GX 10 PT 4R F- 69 AL K e L 32,

X B ORKARBE: B KRS AEFRE TR

FE4 %S :S274.1 XEAFRERS: A doi:10.13522/j.cnki.ggps.20170004

TSEER , ARG, BRI, 2 B TSR TR R S MK EEE AR, B HEK 3248 , 2018, 37(11): 50-56,68.
05 &

KBRS & RS AL R BIE 7E -5 AT S o i v A A2 7 g S vt A NE M T 2803 DA R S0 AR b - 33 558 By
KR o AR FAE GE K NE AL AR T T F 1R 077 2, K N8 Bk AR & Be A2 2t E R B Wi, thae e i £
BRI ORIBPERE" . AN IR K R B A1) X VR 07 2 it O AR KA b DA B S5 10 B o A AT S 3 ) 22
5=, B F R K A EE RE B vt K HE AR 5007,

FILAEEY AR S E A T R R — R IR = U 1 ZORIR, R E H AT /KL P I
AN SEE AT AT AR G A B I A B2 s VR 9 BRI, SRR A . AR RUIE B
SHHESG T, FE 2016 FFEE R O AL T 4 458 T3 t AR ENE A 7 Sy AHEUR IS B SRR AR, ZUIE 1R FH 2L
FILRAFHE R KRR BRI 755 5 2016 47 B AR 7K B o R 7KL 1Y 62.4% » 1T E B /KR 3R 5K
090.5360 AKAEAEAR A 1) 2 K H EEA] 2 [ 1, 48 e B AR A 7 ) R

TRUAE [ P A L AR , DT 7 L X A R, SRR, P B iy, R R R I s e — o AT AW
FEAN R IR AN [ R 7 A A B AN R KB o0 T B A RS2 0, (L T 4RO A R 5 1 P ) g Sz 7
TORUD o ZEIE IR = AT WS, RT3 A AS R 7K R 5 Tt S AR 5 28O, 3 T X ZKE 5 B 42 S A3t
AR .

1 MR57EE

11 i XA
BT 2017 4 2 AR QLR REBRARIG 0o vl (B4 39°207 R £ 116°200)5 5 % AT , i3 2 4572
WK 58 565 mm, 24P HKIE KB A 1 140 mm, ZEPE A 115 Co IR N ROy, FiE T

ks HEA:2017-11-29

ESW B Atsthi E T /A TREEBIHH (KY-2016-01) s BHEBIH 5UA FFE/KE B BIE /K EARBER RE (2016 YFC0401403) ;
JentmRHE RN E #B T A A K W PN A HET S A 5T 5 7R 98 (D 151100004 115004)

TEH BN FEVE 1994, T, 2B RN . B0 AE , =BG AO K 107 TR FIF 52 TAE

BIEIEE A 55 (1972-), 5, REETH N B L, NG K T J7 1w 78 LAk,
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W5E e AiH A4 B & 5 H08 37.55 mg/kg, B B & 70 2008 50.72 mg/kg, pHAE N 7.78.. T35 H [A] 7 7K 2
(RS KD N 30%, K2 20 em HIEAFUFR 28 1.36 g/em?,20~40 cm 1 JZ HIEAFUFR 24 1.62 g/lem’.
1.2 I

B TE ORI 2458, R G G 1 4 R 4%, HEWE /7 KON R e, T-2017 422 H 26 HB M4,
201746 H 20 HFi R, 4 H R A 4R 45 F IR P55 b 28 KA L 240 2~3 J R A 1 IR . 3R 6 S 1 B /K R R A1
M B2 MR R ENR 1. K FRILEE 2N KFE WI(T70% Oce) W2 (80% Orc) s PR I it £ JE , 43 1] it
HHUIE (RS, & % & 2.14%)4 000 kg/hm® F1 & A B (4 1E K, & 2088 21%) 1 000 kg/hm?, 1 187 A A fi ib
P AES A ANROBF AR R E T 3 4l A R AR FEERY, F1(50 kg/hm?®) F2(85 kg/hm?®) \F3 (120 kg/hm?®) , %It
¥4 R 2 UGB, 4> BITETFAE (4 A EAED AU RIA G A aD 8l R R CE AR 46%) . BN b FE
WE NN MK RSN 6.8 mx5.2 m, B X EEPU 2, ZE i )T W 1. B 2B PR 24T, BR-AT 13 0k, T
BN 1 VAT, BRAREE 40 em, [ — 2847 #5435 em, AHAR 247 FE 2 95 cm, A% f’éﬁﬁl*ﬁ (SRANPE
A ST S E K PE ) BG, WA KR IR IR R 038 . HEWE 7 ORI T VR L 78 R 4 78 s P, g Sk 1AV B
30 cm, Ay P EE RS A AMESTRG Sk, BUE TAFJE 770.1 MPa, #itii & 1.38 L/ho it 877 KON B AN , EBL /KI5
K FETK 2 ALK R 2

A1 ABRELE

b ¥R R ETNIR i/ (kg - hm™)
WIFI 70% Gk~ 100% brc 50
WIF2 70% O~ 100% Orc 85
WIF3 70% O~ 100% Orc 120
W2FI 80% 6k~ 100% bk 50
W2F2 80% Ohc~~100% bhc 85
W2F3 80% Ok~ 100% bhc 120
CK T 24 H A P RE K A 56 G /K 244 27~30 mm)/J& i 0 85 kg/hm?)
/ B
s | S
110 20

520

B A KRR & R~ B (4% :cm)

1.3 MR B 575
1.3.1 % & B 45 4%

1) T35 5 7K 2 - K H minitrase 138 7K 2300 & O E /N X ARG KR, /20 cm N 12, HibRE
HF 60 cm IRAL , B EINE 3 UK, FEKHT il .

DAEKIEbR BRI ik R] 2 28, B 2830 A 35T 25 R REL AR 3 0k, 1) FH BRI 5 5 BRURE AR RO PR 5 5 A R R
IS REAR 0 2540, SR 258 SR B B A S 26 AT ELAR, I B A SR 20 T 223630 3 T kb, FIF B
JRO & 75 RO ik ) i 5, ) R A SHE S T AR e

3 AEFRFEAE K H L6400 YA AN o A i 3 8 2. e HR 2017485 H 1S H L ZH KA
H HE B B A i R R ) 64T 4 R T BR R U, SR Ak 7 RS SR B 0 A7 i ECARL R ek J2 56 4 T 1)
A

=g FSL RS BRI IE A RN X (528 BT B0 e S R SE = &, R R SR, R f S T
SYRS -}

Hi”

50 ft JBTHE AR < DN A8 A0 BT AR A MR O T 1‘/\ i3 Thermo %841 FT WL 73 't JBE I X T ¥ 1 it
3850 S AT S 5 T Y A ] AR ) R o s 5 R 0 U A COK-QO il A i 4 U B 70 400 s i A
JRENE LIRS KR NCE3ANEL, 7% UE’%%;‘U%*D):%,HE%{N E 1R
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1.3.2 » X H 1545
DFEKE
ISR EPENE TR B R FEKE, Kt E A
ET=P+I+R—D-AW, (D
o AW R T3 fE K B AL & (mm) 5 P 2K (mm) 5 7 4R R & (mm) 5 R AR A2 (mm) ;D
NIFIZ B (mm) s ET 751575 K & (mm) .
BRI B FE , BEK BN 0, A=A, IR 2B ] 2B AT SO R K = H o] f e -
ET=1-AW. 2)
DM TR HOT R -
LAI=%(0.751h)/(a*b), (3)
LA AR TR E TR 5 L h A 58 Cem)D sa b AT BEAIRREE , 43 511X 65,40 cm.
KDV &7 e SV v & Sa N KWy P

YUE=Y/10ET) , 4)
A, YUE AR AP 3058 (kg/m®) 3 Y A7 & (kg/hm®) .
D EHEARAE = 3 50N -
WUE=Y/M , (5
o WUE NEHERAE 7 71 (kg/kg) s MO & (kg/hm?)
2 ERESH

2.1 FASIEHR

B2 B3 9 B E A A B IR S 2SR e . W AR R Ak R KT W2 A EE . W AbHE P
Itk A 72.11 em, W2 2009 69.72 em; W1 AR BE T 113 2288 14.41 mm, W2 A6 14.49 mm, —# 2R
AR ARFEAK T IR BAR Sl LIS /KR FEBARTIACE B IFASIMHE A K. WE 2 TPUE TR
W1 ALFE T, 38 A AT AR = 00 24 K 5 0.571 em/d, 3 3 R EBEATIE AL, &b FR PR o A Ko B B4
K 1.092 em/d. 7E W2 AEHE R, 35X 2 N E{H 50 5104 0.699.0.984 em/d. 31X tH S Ik T it AE G 0 dk v AR K L
AT AR . 2Rt S DUR [ AR, 76 W1 AR R 38 BB AT 2R A0 AR KSR 0,161 mm/d, JE ARG &
AKETRERN, A KE A $] 0.27 mm/d. W2 ZbEE B REHT 5 29 A K E 73019 0.173.0.238 mm/d. =%
FHLI K ZIN G i 2 RELAR TR R K R, AR R 19) el Z I8 Hn /K 23 ()38, X 3 B T /KB AR A 5 E A K S
{ELERC .

80 r ghE, —-— WIFI ——WIF2 —5—WIF3 16 - jhp, —&— WIFL ——WIF2 —=—WIF3
| —8—W2Fl —o—W2F2 —e—W2F3

65

g £
250 EI0F
I =
oy =
= i

35 71

20 7 1 1 1 1 1 1 4 L L L

0310 0324 0407 0421 0505 0519 0602 0310 0324 0407 0421 0505 0519
H H#l
B2 AAEd e Tds B3 AmAEFTHERTHIE

IRV T BR AT Bt s MR IR L AT 5 (0 A B0 v 1 K R PR 261 R 10 3B B AT, W Ab 2
PhiE FR A AR R AR T W2 AL B, T8 LA 1S W1 AL B ) A ot B it 7 W2 A B, X 45 W AIRE /K R BR
PR A A U PR i 7 B A B

AR B0 fi B A7 AR B A T AR B S A0 [ 4 9T b A A B M AR R A AR, i 4 ]
R, 2 A ERAE) A T BUR ORI A — 2, 2RLATHIR DL, JE A2 2 . WIF3 AbBAEIE LA 2E Kk
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—— W2F1 —e— W2F2 —=— W2F3

FEREIN B W Z 5 KRR AL 5%, IZ A B R A 12 pogam, e OK e WIFL S WIR2 e WIFS

AR R B B B S e W2F2 RS P EUIRmA R
B 7% . W2F1 AL A B WA - AR HO B oK T

HoAth kb HE =
2.2 HAEIER =

JeE AR A R I E s A 6 fm. WS o, L2
ATLLE Y, BB T ot e R AR E S — 2, 1 "
11:00, FEEE BG4 3 2k 3 & KAH s 78 07: 00 Al 2 029 o o8 D> 04;18535)423 028 0303 0308 0313
17: 00 FEBE IV 6 & . 4 AL H F P39 2 L
% L W2F3 A 5k (P<<0.05) 6 B4 Frack H et @A g R itz

M 5 AT LU HY 5 75 A 1 1 R AR A i 35— B0, 76 13: 00 IA B B K. H &AL F ) AR fL#a 34 P 22
5, W2F3 AbH 4 K 25 i ok %2 B S8 v T Ho A A 2 (P<<0.05) 5 13: 00 ZE i 18 %674 3 12.17 mmol/(m’+s) o« 877 72
I3 M W2F3 A BE [ H 115 2% il 3 R 0 25 i T HAh AL BE (P<<0.05) o AR 56 SR U T ¥ VB 11 77 =X, ik TE) 25 K
BUIN  BEARREK BBV R R B IR T Bg AN T % R A5 18 [ 79 AIAR I, SO AR 251 e R 2 28K
O, % A P ) 2 M R et I\ — RE R B St 7R AR IR AR KRR

fbpg, —A—CK  —a— WIFl —5— WIF2 —8— WIF3 15 ¢ k¥, —&—CK —A—WIFl —=— WIF2 —8— WIF3
30 - —&— W2F1 —e— W2F2 —=— W2F3 o5 W2F1 —e— W2F2 —x— W2F3
E E10 }
< 20 =]
£
g £
B o0 W oor
! ot
RE i
s
1 1 1 1 1 J 0 1 1 1 1 1
07:00 09:00 11:00 13:00 15:00 17:00 07:00 09:00 11:00 13:00 15:00 17:00
i Z1 B %1
B 5 Al B4 ke BT A B 6 FgA B A& MR E TS

K78 7 AN G AR RIS T R S H S KR EUR . B 7 B 8 T LUE ) B e ATk
AR 5 S KR E IR IEA KR, il SPSS AT KRIAR AL #T, o G R 5 gy
KRR E RBOLF 0.817, Z8 5 AR5 38 /KR A o€ REOX 2 0.876, #8 R B G2 I IEAOCR &R Xt
AR HE K N BRI ZE B R A5 Y, W2 AR BT () 28 i o 3 2y T W AR B, X - BE /KT BR AR AR 2
1 3K 7 YRR AE — DGR KT 3 R SR, 35 KR R K 34 228K, BEPR VR O SPAC &R 4t
35, R B IR S KUK B B 1E L 8IS R B R LB . WIF3 AR [ & 5 1 2
K X AT RE A A R R KT R RESE T R IR ORI PR RE L f15 WIF3 AL BE ) 387K 70 By

180 9.0
% 17.5 " o 85 .
(?é y=0.2183x + 10.765 ool »=0.3487x-2.3504
£ 170 R?=038171 . & R*=0.8764 .
=] =75 =3
2165 P £ 70l
) 16.0 " 5 65 "o
<o 6.0 '
R 155 i
& . #5.5

15.0 L L . a d 5.0 e, L " L y

20 22 24 26 28 30 20 22 24 26 28 30
A KT Y% 35K 2R/ %
B 7 A B &A% A R B8 A B &AL 23 A ik

2.3 BHFEKAE
K9 N & A BT B H I FEKE . A ORI LUE H, 25 Ab 2 H S4B /K AR 200 Je 3 J5 PRI 3 FEK s
B2 1E S SR IR B . WIFL.WI1F2. WI1F3. W2F1.W2F2. W2F3 b3 4 4= & # )y Bt #E K &4 5N
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288.47.238.87.328.21.344.25.256.78.376.36 mm, CK 44 B WFE/K & 4 325.64 mm. iiEE . P E. 5
BT KR BR A AR K EU AR K R BRAAE /K 20 2 1 39.74.17.91.32.11 mm. X Eb i AR HEEK IR
N AR e X T ARURE /K R S ), 0 S B v i R > > i R

5 r
wE AR BRI m R

FE/K B/mm
o (9%) 4=

(=]

CK WIF1 WIF2 WIF3 W2F1 W2F2 W2F3
szt

B9 &4 F A MKt

2.4 GRIERR
AEVERE RN AL EEE ) 2 A R S R MMEN E B R AR . SR HE R B2 S g
L 20 F5 AT R ] VE MR 10 5 B 40 BULE 3.35% ~4.01%2 18] , 545 Kb 1] 22 FE AN I 25 (P<<0.05) 5 1] ¥ 7% [
T I B0 B h e 9 WIFL AR (4.97%) , B ik A W2F3 AbFE (4.41%) , —FHAF4E BEMEZ 7 (P<0.05).
BEGE VPN IR S22 42 (1) B 2R AR, S A0 HR A A ZUR &2 0 800 B35 22 =, HE 2 2 hriE 2z . &4k
HE BRI EAKR TR E E R
k2 R T F4E$ B &R ARtk

b3 TR #% FI TR B R B0 % AU 2 4 (mg kgD K%
CK 4.01+1.33a 4.69+0.21 abc 53.25+3.61a 89.70£2.92 a
WIF1 3.78+0.53 a 4.97+0.33 a 61.08+4.82 a 91.19+2.78 a
WIF2 3.92+0.63 a 4.92+0.31 ab 56.74+6.36 a 91.46+1.79 a
WIF3 3.48+0.27a 4.58+0.19 abc 56.36+2.46 a 91.28+2.67a
W2F1 3.62+0.37 a 4.65+0.21 abc 51.70+2.13 a 87.15£9.22a
W2F2 342403 a 4.48+0.36 be 47.1842.29 a 90.07+5.47 a
W2F3 3.35+0.26 4414043 ¢ 48.60+7.49 a 91.14+2.35a

R EUE AP IR AE 2 A A R RAE [ — R 1 KCF R (P<0.05) B & 2 5t

W AR HE R (1) 75 B0 SR I M W 5 o B5ORH R PR R ) 5 o B T W2 A IRV K R R R
B RAEY K B, TN T TR AR B, i KR BRI PR T R SR SRR B L X
A A RN e FE 7K BIR (10 A 346 73 398 7K 43 2 4R 70 558 i RO/ BRAIR T A A 60, AT PR SR s A U i
75 B
2.5 B2 NTEE

M3 ] WL, WIF3  W2F3 Kb () 77 843 il A 64.89.64.93 t/hm?, W S v F oAt kb 78, A 5 5 B b 23X
2NN EE R K . FEAREEAK FIRZAE T, H N ™= E e i A B RIS M K N IRAM T, P E S
BRI R IEAE G OC R TEE A KA T, 18 i ZUIE A8 B KA BR3P 3k 3t . B AH S AT
PR G REKEA R R BN 0.909, AR RN B B A IEARE 6 &

A3 RRAET FH#k = 4540

yiseil R /g SAHF R/ (¢ hm™) Ko A=k 2 (kg - m™) BN A =7/ (kg kg
CK 101.38+13.0 ab 51.71+2.63 abc 15.88+3.24 be 134.29+6.84 cd
WI1F1 91.36+5.3 be 42.12+0.54 ¢ 14.6+0.75 b 120.33+1.55¢
WIF2 82.28+5.2b 46.84+2 be 19.61+3.37 ab 121.66+5.22 ¢d
WIF3 105.16+6.4 a 64.89+2.18 a 21.93+2.67 a 154+5.21b
W2F1 100.31+3.6 ab 62.42+1.07 a 18.13+1.24 abc 178.32+3.05a
W2F2 101.18+5.6 ab 56.93+1.55 ab 22134245 a 147.88+4.08 ¢
W2F3 105.27+6.4 a 64.93+2.02 a 17.26+2.15 be 154.6+4.83 b

i RAPBA T IEEARHEE M 7R RORTE R — B 2 KT R (P<0.05) B E & 7
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FIFH MATLAB #2215 0™ S5 K & il =
(5% A M T, 0P 10 FiTas o HH I 10 AT, 7= B A E /K
AR EF R F AR, MK =N 520 mm.
it 8B 104 kg/hm? I, 77 5032k 2 A K AE 70.08 t/hm',
VEK BT FHE , 4K B AN e i i e, 7
BRI RS . WIF3 W2F2 43 T /K44 77
ROCR W T HAh AL, HAEGHE K R BRALEE T 17K
PR RIN F3 M FESF2 4bF>F1 AT, W2F1 120
Ab BRI AR A 7= )RR S 3% A& RO W2F 1 AR B R 5
K RAE— R R oRAh TR SR 0 7 A0 7 2 i
A 2 A= B IS B — MR KCE, IR WIF3 . W2F3

©
o

(2]
=]

40

Feat/ (t-hm2)

b FR 17 B AT W] AR 9 S AR SLARUIR G 2R 72 1 4 T 10 TR SRS RARAERE
BeF

2.6 FIRER 7 7 HERHER S ELZ SN
MEIUE B 7 B BRI KA AR R VRUIE I A 7 ) ATV YRR R VA YRR R L RS B K
TR = ZER AN T AR B05E 10 W0E B AR KA bR . R0 AR PR AR AL AL BT A AH O¢ R BRI  1E
7 FE RS 53 M, I 1k B B AR TR F A B 80% LA HAFAEAE KT 18R 3 AN oA T ey » X 3 AN E sy
5 R R B AR AR B B e RN 4.
k4 RS TRER R FTARE

L% FHAEE BTRRR/ % R IR %
1 4.702 42.743 42.743
2 2.402 21.841 64.584
3 1.704 15.495 80.079

F Rt AR

Zi=rn X HraXot X, 6
i XA IR B kAN 5 N 5 i NRHAE 1) B S O R B AR AL s il X (6) BRI 753 21 3 AN 3 sy
B FabR I A

Z=7 F\+Z F,+Z, F , D
O RN k25 E R DTk R, RN 20 (DR H S B R LA 15 (R S, 7] LU H WIF3 4
FE>W2F3 4 #>CK>W2F2 A EE>WIF1 AL FE>WIF2 AL FE>W2F1 AR EE , 55 K F , WIF3 A0 1) % Tl 45 b i
L5 B EE 7K 50 499 mm, it &4 120 kg/hm'®, 5 57 SRR [T P45 0 510420 o R 0 i v o ok
F, W2 AL PR W1 AR B & T bR I A I R AL, RIMICIE K T FRACBEAMUA 2SI EDI I A K, i $2
= 77K RI 0% s F3 AR FRAR AL T F1F2 A B AT B B AR 35, BT 120 kg/hm? it 580 & 42 I 2= F UE K BON G IE 1
BAEE.

A5 REAIT HHRET IR S0

sl Z Z, Zs V4 H4
CK 0.30 -0.28 0.97 0.12 3
WIF1 -0.25 0.29 0.34 0.01 5
WI1F2 0.02 0.02 -0.93 -0.13 6
WI1F3 0.50 0.91 0.66 0.52 1
W2F1 -1.22 -1.16 -0.50 -0.85 7
W2F2 0.37 -0.25 -0.06 0.09 4
W2F3 0.29 0.46 -0.48 0.15 2

3 i 5L

DAREEK T BRI FR R IRS A1 . £ WAREE N, it %08 Re (e Bt 3 bk e 2 T AR A AR
R TAF R R R e 2 38 57K 20 (3838, 25RO/ N RERC M AR AR K B/ o I TETAR i A0 R/ S gk
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ek J2= 7 RE JEE  ve R A R ot B 08 BRI T B VIR SE DB/ R TR £ 2% A, 384 56+ SR A ORI PERE™ . (R T R4 2K
i, 2 FEUEY T AL, ] TR SRR . FREDCEiEiRE 5 13RS KR 2 Y8 1 EAH
RKF . XA T RIS R MR, 5 KRR ZBOR, S B ER R

DKBZAIREESE FAA —EM AR, WIS KLY, AREK TR, FKEH RN
NF3AEBE>F1 AL BE>F2 A2, 5 B F2 A PR AR 357 0 PR TR , 36 24 ) 3 PS54 0 T4 vy 33 ) DR
ER, AT BEAR 1 AEIAEIK » HLF2 AR BRI 7K 73 A7 R th AL+ 8 (KK, W2F2 AR BR R 7K 73 A 7= B3 9 2%
A B e g e, T HE T USSR AR K 20 IR OL » 2 i A WK 2 2577 R0 B EAS 24 B BE IR, 2 BRI /K 7 A7
RE, W2F1 AR R O 287 J7 8K, % R Y, K NE B [ AR & A2 15 25 R 740 B AN 2 T A 5
—ABTF BRI T, TN T AEAT 2 AT AN L BT I R S SRR AR SR K T BRI
W2F1 Ab B B AR AR BE A% B — ML A KT R RUIE i A7 F0 8 o

3D F R T E S S A BT SR A T, WIF3 A BRI AR AL B . F3 ALEE R 7= & T FLLF2 &b
B, B LGRS SRR SR A R . K ALRE S VR 2K R S MR A7 AE BB SN AR BREL 3 n
IKAEFENIS VR 7 B X5, Tk 3o R A 87 A1 Pl 28 3 Bl ™ ™ o 3 3 Ay S T AR ™ 5 /K it R
= YRR A A B B KL B 2909 520 mm /K AT 104 ke/hm® (R 50E . #EK BV AR B
I 22 7 SR AR R X0 T KRN AN T R s b I TR R R o) SR B e T
ABURR 2R X 7K 70 ARV ALY o o 8 B A5 OV Y JRE OGS 75 B 088 7 R K T AE » AWE 78 th A B R AE K R )
AR AR Lt B K Tt R

SE k-
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Impact of Soil Amended with Different Materials on Phosphorus
Leaching in Hetao Irrigation District

ZHAO Chunxiao,WEI Shuzhen, GAO Fanshen, GAO Wa, WANG Yingnan, ZHENG Haichun
(Inner Mongolia Autonomous Region Soil Fertilizer and Water Saving Agricultural Workstation, Hohht 010010, China)

Abstract: [Objective] Soil amendment is a technique to improve soil productivity, and the objective of this paper
is to study the change of phosphorus leaching in soil amended with different materials in Hetao Irrigation District,
Inner Mongolia Hetao. [Method] The experiment was conducted in a corn field in Hetao Irrigation District with
soil amended by activated carbon, bentonite, biological fertilizer, organic fertilizer, granular polyacrylamide and
polyacrylic acid potassium, and humic acid fertilizer, respectively. During the experiment, we measured the
change in total phosphorus (TP) and soluble phosphorus (SP), and analyzed phosphorus leaching. [Result] Com-
pared with conventional treatment, soil amended with bentonite, activated carbon, potassium polyacrylate, and
polyacrylamide reduced the total soluble P by 24.76%, 21.32%, 18.36% and 17.31%, respectively; and the concen-
tration of soluble P by 32.47%, 31.15%, 28.45% and 22.82% respectively. Compared with the conventional treat-
ment, soil amended with biological fertilizer, humic acid and slow-released fertilizer did not have a noticeable im-
pact on TP and SP concentration in soil water, while the soil amended with granular organic fertilizer increased
phosphorus content in soil water. The phosphorus taken up by plant increased slowly with fertilizer application.
Phosphorus was mainly found in the 0~40 cm soil, while below 40 cm the phosphorus content remained also un-
changed. The fraction of soluble phosphorus in soil water was large, reaching 47.6% to 82.1% of TP in found soil
water at an average of 67.8%. Soluble phosphorus was the main form of phosphorus in soil water. [Conclusion]
The eight amending materials affect total phosphorus and soluble phosphorus differently, and compared with oth-
ers, bentonite, activated carbon, potassium polyacrylate and polyacrylamide affected P more significantly after be-
ing amended with soil.

Key words: non-point source pollution; treatment measures; nutrient leaching; characteristic distribution
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The Interactive Impact of Water and Nitrogen on Greenhouse Green

Pepper Under Film-mulched Drip Irrigation

CHENG Minghan'*’, HAO Zhongyong""', YANG Shengli'’, JIAO Xiyun’, FAN Haiyan'’
(1. Beijing Water Science and Technology Research Institute, Beijing 100048, China; 2. Hohai University Water
Conservancy and Hydropower College, Nanjing 210098, China; 3. Beijing Non-conventional Water Resources

Development and Utilization and Water Saving Engineering Technology Research Center, Beijing 100048, China)

Abstract:[Objective] Nitrogen fertilizer is one of important fertilizers for crop growth, and the purpose of this pa-
per is to experimentally explore the interactive effects of water and nitrogen fertilizer on greenhouse pepper under
different combined ratios of irrigation and nitrogen fertigation. [Method] We examined two irrigation rates: one
at 70% of the field capacity (W1) and the other one at 80% of the field capacity (W2), and three nitrogen applica-
tions: 50 kg/hm® (F1), 85 kg/hm® (F2) and 120 kg/hm® (F3), with the combination of conventional irrigation and
fertilization as control. Overall, there were seven treatments. In each treatment, we measured the plant height,
stem diameter, leaf area index, net photosynthetic rate, transpiration rate, total yield, water use efficiency, and par-
tial productivity of nitrogen fertilizer.[Result] The yield in nitrogen application of 120 kg/hm’ was significantly
higher than that in other treatments. The principal component analysis showed that the yield of pepper under the
seven treatments was ranked in W1F3>W2F3>CK>W2F2>W1F1>W1F2>W2F1.[Conclusion] The combination
of irrigation by keeping soil moisture at 70% of the field capacity and 120 kg/hm® of nitrogen application is the op-
timal irrigation and nitrogen fertilization for the greenhouse green peppers studied in this paper.

Key words: water-nitrogen coupling; total yield; water production efficiency; principal component analysis
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