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1 MR575E

1.1 i3 XHE5

TG H A E L7 48 N T A B 1L VG A48 LR 2 B A PR 5 5 BRI 78 AT R e 5 R SR s Y R
HBEAT , B A TR E 1130101, Jb 45 39°52' 2 [a], A7 T~ K [) 8 b A 38, & K [R] 2 5 4T R i3 o0 A 45 R i B
X1 Ry R PR A 2% A T T G R T DRR  2 U , BR B IR R B v I HLFE T 2, A= I I i <
AR H AT, SEEAR 7.3 °C L PR 150 d A4, 445 H BE I 1] 2 800 h, 4F 14 B MY & — M 7E 315~
459 mm 2 i), 24T 7.8 H . 3% H A 3B 4G PR LS 1, 33 7 Na'7E 0.60~0.10 cmol/kg 2 8] , KN
0 cmol/kg, COy7E 0.17~0.43 cmol/kg 2 [8] \HCO; 7E 0.50 cmol/kg 7= 4",

1 K| LB R
TEEE/em HIESKE% pHE  EC(uS-em™ AR E/(mg-kg) AR E/(mg kg  HAEHE/(mg-kg')  HABEE/ (mg- kgD

0~10 11.33 8.05 1400 1.57 3.80 147 1.37
10~20 12.90 8.09 682 1.27 3.34 116 1.08
20~30 13.83 8.38 521 0.80 2.76 106 0.89
30~40 13.41 8.80 549 0.64 2.31 111 0.64
40~60 13.86 9.39 556 0.68 1.36 118 0.67
60~80 14.06 9.80 601 0.68 1.40 127 0.95
80~100 14.19 9.68 624 0.65 1.53 153 0.79

i R pH ECHE LK R R N 15 FIE.

12 REHR

VGRS BB AU AR KA A, PL 24 H i AT ST 45 (N P,0s K0 it & 43 51 A 1809036 kg/hm®) 7E £ 4¢
Jte JE &, BEE S it IR B AL BE , 2 99 A% G e AE & 7Y 0% (N P,0s KoO Jite 5 43 1) N 0,00 kg/hm®) . 40% (N
PO, KO Jifi & 43 5l N 7236 14.4 kg/hm?) . 70% (N . P,O5 KO Jii & 43 Jl A 126 63.25.2 kg/hm?) . 100% (N
P,Os- KO Jifi & 3 51 4 180,90 36 kg/hm?)  130% (N P,Os K,O fifi & 43 14 234 . 117.46.8 kg/hm®) , 43 514 :
CK.S1.S2.83.S4. X5 dL 5 M B, A E 3 AN EHEE, LIS, AP K3 m, 52 me KA EREEXS
TRUG X HEAT HE /K , AR B ACHR A B R K 53R 210 mm, A5 B 3T 1 0 E , S e K 18 T, 1 78 B T EE /K
12 mm. 58 X T 2016 45 H 41, K F 285 77 XM AL B AR , T-2017 4£ 9 H 20 HWGR . 43 AIHE 2016 4
A20174E/15 H22 H 6 H 22 H57 H 22 H AR , &R AE &8 24 4 e A 210 1/3
1.3 Miktesr 575

1) 3R R A A B, B AR AR R 2016 45 5 A 21 H(T0) 5201747 A 21 H(T1 .8 H21 H
(T2).9 H 19 H(T3). {E/KF 5 MRk 0.15.30 cm ARHUFE , T1 5 T2 B 4 JHI7E 0~10.10~20,20~30.30~40 cm
+ ZHURE , T3 23 HI7E 0~10.10~20.20~30.30~40.40~60.60~80.80~100 cm - JZHUFE . B L REAESLE6 =
H AR T, BRAEIE 1 mm i N 48 4 0,

PR 6 RO, 2051 F 2017467 H 21 H.8 H 21 H.9 H 19 HAERFA/NX A KK 35 51 1) 3 BREL AR 1
AT PR, 3 AN /NX, AN AE TR 9 BREL AR .

AWE: T 2017459 H 19 HEUH A 35845, 3 IRER, EEAAAR R E.

2D HFHE(EC) : DDS-307A B S 2 ACM5E , LK PR o 105", A 3 I pHAH : PHS-3C 2 pH 111l
€, LK 105", A 3 UGS R SRR AN OGRS 8 A 5 KCHR & — 82y 15 LU €032 5 3l 2%tk
TR IR P —EHBA DT L 0" UG « CRREOR T — KA T,

% FH Surfer 11 5 IBM SPSS Statistics 19 #4745 2347

2 ERE5SR

2.1 FENEERMRRZ G ED RS R EYERE T

2 2 AN R E e N 2 A T R = S AR ) . MR 2 T DL HY, CKLS1.S2.S3.S4 A B 4
PR 6 H 37 H 2 5 F 16K 4.0.5.8.14.8.5.9.3.7 cm; 7 A B 8 A K AL, 73 5l F 15 3.0.3.4.5.1.
4.3.4.0 cm. 9 H ) S4 A FEF 38k iR i A (107.7 cm) , 5 HA AR BE R (0 5 22 S 3 2 3 (p<<0.05) 5 S2 Ab B A=
Kf 2 (25.3 cm),9 A P340k & e (138.6 cm) , 5 At AR T (1)K = 22 748 12 3% (p<<0.05) 59 H 1) CK..
S1 1S3 ARk & 20 N 116.3.119.4 F1122.1 cm. &ALFR 2 [7) 22 F ) B E (p<0.05). & A2 likk
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RN S2 b3 > S3 AbHE >S1 4 PE >CK >S4 kb, R AL E AR SR Z TR B E N A EH
VEE i T 6 E T A B B S3 AL R A B B /N (34T kgD Ah, AR AEMEH ZEA L, S1 /b & KN
5.90 kg/m*, F & S2 A A 5.79 kg/m’s

R2 TRRAHERI LSRR SR AT

Hhr Ly CK S1 4k S2 b3 S3 b3 S4 43
6F Fr/em 104.9+£0.79d 107.7+0.79¢ 113.3+0.79a 109.8+0.79b 96.3+0.79¢
7H Fr/em 108.9+0.70d 113.5+0.70¢ 128.1+0.70a 115.7+0.70b 100.0+0.70e
8H FkEi/em 111.9+0.97d 116.9+0.97¢ 133.240.97a 120.0+£0.97b 104.0+£0.97¢
9IH R i/em 116.3£0.97d 119.4+0.97¢ 138.6+0.97a 122.1£0.97b 107.7£0.97¢
9H R/ (kg-m™) 5.20 5.90 5.79 3.47 5.24

AT AR RN 2 55 B3 (p<0.05).

2.2 NEIHEEREZH T HIEBRSENTK

AN TF) RE R AE 26 N LI S A0 (7 D WEN Bvs . BT AT LU H, CKF) 358 HL 53 238 4 7K1 B
3k 0~20 em Vi BBV 2 VR B8 BB M0 T 184 K, 75 7K ST 20~30 cm AbHE Ay 4 2R BE 38 I vk /0 » A2 135
SKAR R BEAE K A /KPR 2 BT 18] R AR I8 H% , 32 ibkBEVE RIS 0, i =k T O B )y s R B R A T
SKIE R 77 0~20 em + 23478 233 pS/em, 20~40 cm 23578 306 pS/em, 7K ¥ FE i 3k 30 cm &b 0~20 cm +-
JZ 358 286 pS/em,20~40 cm + 2 P48 214 pS/em. ST S2 A FR ) -39 # S 3R A0 A AHAR , 378 Sk Kb VA R 52
IR FH A R Aot Sk b Fl S R AN s £ KT B Sk 15~30 em, 0~20 em 2 36 Bl A 358 e R B0k, LI EE
3 BB VR I B A KT T AR AR A8 H , IR IS G E T #h 70 ) (E IR B AR R0 (H S2 A B H 3 e R
(YE I bE ST ARER K, 7T 6 B T il AT 2 A3 A 75345 B FE ML X 3B 26036 2 . S1.S2 A B AL CK IITE /KT FE
3k 15 em IR FE 15 om Ab HBIEAE , LIP3 i 33 5 T CK. S3 A2 (1) 358 o T % 7E 0~20 em 273
N1 678 uS/cm,20~40 cm +JZ V38 711 uS/em, S4 4bFE )+ 38 H 5 K AF 0~20 cm + 27124 1 832 pS/em,
20~40 cm 12348 1 075 pS/em, S35 S4 Kb FR 1) 1158 i G (AR - 438 R 52 1) 38 v gk ), e S 2 0 184
g o IR BRI R, 35 5 7 B G 7K 7 28 T BE TR = Y B AR A A s g, LI 3 R
P 2 1 OB s H 3 A Y OKRT e 5 U A B B I OkR Y. S3.S4 AL CKLS1.S2 A By g 3 3R ] i 3¢
IR g i R AR HG N T k) , = L R TR T CKLS1.S2 4b 3.

R k7K BE B /em 1 9 %/(uS-cm™)
30

300 10 20 300 30 0 10 20

(b) S14L3# (c) S2/4b 3 (d) S34b 3 (e)S44LHH
Bl 2REeFESHEGT A
R k7K BE B /em 19 %/(uS-cm™)

10 20 30 0

(@) CK (b) STAbH (c) S2/b 7 (d) S34b# (e)S4/ib 3
B2 LEEFESHAEGRA)

AN [ VEE Tt B 2% A1 T 43 % o A (8 DI 2 i e MBI 2 AT LU Y, CK 1 F 358 i 3 SR B A B
2R RE TR B 0T 38 K, 8 Sk Ak I S bR AR T AR (R SR AR I L R R N . R RS SR R Y
30~40 cm 2 [A] H B I /ME (147 uS/em) , 0~20 cm +JZ*F 34 155 pS/em, 20~40 cm 1 /ZF34 4 188 uS/em.
S1 A1 S2 b FH ) - 338 i 5 28 43 A MU 5 T B ARARL , R T 7K 55 35 ot - 8 TR e RAE D , lL 3 3R/ F T
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o S3.S4 &b 1) B 5 2R AE 0~20 em 12 40 H°F 328 1 37741 707 uS/em, 20~40 em + J2 5 51l ¥ 344 384
444 pS/cm, S3 1 S4 K3 1) - 158 B T 22 434 [|] T1 I AHALL , B8 5 L 38 FE (R 384 i g2 . S1.S2.S3.S4 4k 3
(1) -39l 5 3R 3 A FUAR [R] T1 I, T2 B CK 55 S3.S4 Ab 11 - 338 v 5 5 B R L M Bt 25 - BRI FE (7% 488 Jon v 484
K, Hrh CK /N T S3.84 b2 .

AN E T AT 2 A LI S 3 A (9 HD W3 s . MEI3 0T LAE H, CK I L1 L 3 2 7E 0~40 cm
BRI L R IREE RS INTE K, 5 T2 B 20 A AR AH L, 0~20 em 1 )ZF374 144 pS/em, 20~40 cm 1=V
9 148 uS/em, 75 50 om PA R BEAARIT 7K T S5 B R 39 0 T 38 K, 7530 Sk 1 75 40~100 cm 12 F#5°5 196 uS/em,
T AE FE 3 Sk 7K 30 cm Ak 40~100 cm 4 2 F )4 275 pS/em.  S1.S2 AbFH ) 1 5 R AE 0~40 cm + 2 20 A $04:
FRABL, [FII 55 T2 T 1 RUEEAR AL, 75 50~100 om = J2 8 BEI /KT J7 1 (R B4 AN 54K, % 3k T 40~100 em £ )2 53
214 281,316 pS/em, 43 51 E CK 22 43.37%61.22% , 7E 7K F-FE3# % 30 cm 4t 40~100 cm + )2 43 51148
293.331 uS/em, 73 Hl E CK £ 6.55%+20.36% , 7£ 0~100 cm 1= 2 8] S1 4L FH () 145 7 15 H1 5 3 4 238 pS/em, S2
AR PR ) 33 B 5 A 299 uS/em; T3 I CKLS1.S2 Kb B S A ALl . S3.S4 A BRI HL 5 R /3 A A AL, 76
0~60 cm = Z V45 3T FE (38 I ek /)N, Forb 30~60 em )2 H S R B EIME , 43 31T 448 329 pS/em
346 uS/cm, 60~100 cm 1 /2 73 51 9 430 pS/cm A1462 pS/cm, S3.S4 &b R+ I 1 S %04 5 CK [+ 3% i &
AP ATANIG] , 7E - 35 A i o 58 R P 1 19 T e g

PR Sk /K PR B /em 13 /(S em)
0 10 20 300 10 20 300 10 20 300 10 20 300 10 20 30

(b) STALFE (c) S24b (d) S34b3 (e)S44bHE
B3 LEEFESHAEOD)

X IELE 3N A e T AT WG H , B A oA B ) B S, 25 AR B 1) P 5 2R B0 S HE X P A 2
(1% = 5 DR AT R EH T PR 7K BV X 38 2R 23 (1 ik g
2.3 ANE)HEMRAE &4 T £I1% pH ERI L

AN [ E T JIE 2% A1 N 338 pHAB 230 A1 (7 HD W 4 Fros . AWEI4 7T LG CK O 3% pH A £ 2k T 77
35 om Ji Bl H B B /ME 9 (8.58) , £ - 438 3% S Sk T T 1 358 pH BB /DN , 2 BR T T A 35 Sk AL R e 11 25
HpHAETE 0~20 cm £ JZ°F 4575 9.11,20~40 cm =74 8.84. £ 0~20 cm /= S1 AL FE L 4-F 35 pHE Ny
8.46, tt CK i 7.14% , 7 20~40 cm & /2 F-¥) 4 8.37, bt CK A 5.32%. S2 Ab# ) -3 pH {H /£ 0~20 cm + /2 %
PRI KT 77 18] (38 0 36 K, 0~20 em 1 2 - 38 2 pH A 76 Sk 78 8.59,, 1M 7E 7K ~F BH i 5k 30 em &b Ky
8.81, 1 20~40 cm 1 Jz= [ 358 R FZ (1) 38 iy ek 2L , A2 1 T 52 e 358 pH B (1) £8 7 1) 35 9E 00 250 7% 7] ) 78 18
T EL A 3R T CK ) pH B AE IR FE BRI /K7 [ G I G k. 5 CKOAH B, S3 AR B AE 7K P 3 Sk
15 om B8R 25 om Ak 358 pHAE 52/ Ay 8.18, T AE /K- #E % 3k 30 em L3R 30~40 em 1) 1 2 1) pH {f &%
KH 857, 5 CKAIR,S40FE T 3% pH (R I ALER K F 1 138 pHAE AR, Bl AE 35808 FE A/K 1 B 55 (1)
SR .

AN [ E IR 2% A T 38 pHAB 70 AT (8 HDWIEI S s e NI S 0T BLE th, CK ) 1 438 pH B 7E 3 Sk bt
B KAE 9 8.60 5 75 0~20 em = J7% [ 35 R B G I o/, 2238 2k 15 77 35 em JA il /o ST AL (1) 1358
pH B BRI /K P J7 170 (R 48 I i ek /N, 76 77 PR 2k 30 om 389 B 25 em J& B B/ MIE 7,55, Sk IE R
77 0~40 cm V3424 8.37, 1M 7K1 #E i 2k 30 em I ~F-35 249 7.73 , ££ 38R FE 20~40 om [F] CK 25184, 4% pH VA
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AR5 [ O HE T gk /1y o S2 b B ) 338 pHAE 7E KT FEI 2k 15 em Ab e K (8.05) , A1 ARk, 5 CK AN [A] ) /&
TE PR B 20~40 om YE [ N 17K T 5 ) 3G KT8/ . 5 CK AR AN [A], S3 b 2 1)+ 338 pH A 75 /K ~F 77 [7)
15~30 cm R & 0~15 cm X3 pH E 5 /), 7E 15~30 cm + )2 N 135 pH {E W & 3R BE 3G i 8 K. 7] CK
AHEE , S4 Ab 3 358 pH {5 T 2 Fifi 45 7K T BE 55 R0 L 3808 B2 PR 386 N 90 R S 080/ 5 3K

+ Z IR E /em

(@) CK

PRI PR 11 P s, R SRl 8 6 7 7 SR R AR IR D
T IEPR P (FIE AN K, M0 CKC ) 3% pH AR - IRERAE VA 7K P 5 17 (R In o 38 K

(@) CK

B kK P BB fem

(b) S1Ab2E

(c) S24b 3

(d) S340 7

B4 L3EpHAAHHETA)

300

B Sk K- BE S fom
10 20 300

(e)S4kbFE

(b) S1Ab2E

(c) S24b 3

(d) S3407

B5 £ pHIENHE 8 H)

A [ i VEE T I 2% A1 N 338 pHAEL 434 (9 HD Wil 6 Fram . A6 v LAt , CK ) 338 pH B 7E 7K 1 PR 7%
3k 15 em, 10~20 cm + )2 2 18] B B KA S 75 20~30 em )2 2 18] 0 B /M, B AR A /K7 ] R 18 i g 384
KL TE S R 77 0~100 em + )2 F35°8 7.96 , 1 7K F- B3 5% 30 em 4b~F-#5°8 8.34, S1 ALH ) 35 pH {E 7E/KF
PR 2k 30 cm, 0~30 em 1 2R A — A pH AE S/ 1 X 38, 1 S A 1 pH B 52K 8.30, T332 4k pH AH B b A
K, HN7.65 k. S2AbFE ) 135 pH A 7E 0~20 cm )= V3579 7.81, 7EW Sk 1E T 77 40~50 em )2 2 [A] /)y,
FEARE 1 3R B (K8 I B0 A Se /N 5 16K, 0~100 em )2 745 pH N 7.73 .. S3 Ab# 1) £33 pH E £ /K PR
5k 15 e 3R T 15 em A B 8K (7.81) IR JE 45 em JH B8/ (7.48) , [8] I 78 438826 T B — AN pH B /)N
() X 2K s S4 AL FE I pHAEAE T S 7 550/ (7.54) , S3 A1 S4 AbFH (1 358 pH {8 B4 [ 255 - 398 5 10 184 Jim g 44 K
HEEIL A I G ) SR AT 5 AR T 2 208 R T Bl AP 3k 20 Bt 7K 70 3 B8 R BE 7 5 AR BN T A S8 SR AR B P 2

30

BRI Sk KF B 25 /em

(b) S1ALFE

(c) S24b ¥

65

)

(d) S34b3
B6 £EpHMASHEOA)

= ¢

U 300 10 20 30 0 lp 20
765 ( ﬁ
=

(e)S44bFH

9.5
9.3
9.1
8.9
8.7
8.5
a3
8.1
7.9

S1.82.S3.S4 Kb () pH (B 7E 3R AL AL, B &
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358 pH L it A R IS ) PR ZE A H B T — 5 R FE R At BRI — 30 SR 11 JE R — 5 T T e = A AR &
A K AT DA 3R B VIR , MR 2R 20 AT LR R AR X b 39 el 12, 55— 7 T T RS2 T E A B K 25
PRPE SRR X LLANY . 78 ST F0 S2 A3 ot Eh i 448 i BB PR AR
34t i

Jit I B ) 22 /D S 2 3 R 0 AR 25 40 A, R EE R S 1. S2 AbFE AR I R AE T Sk AL 2 IR R AR P IR, £
B FREK. S35 S4F LI H BRI T & T HARGEE, 7R H T i 2 2 S8R REK 2R
SR R, TR, 2 K 2 FURAE L3R E UK TS B 2 PR Sk PR B O i Ty, 5 R/
TP FEEARPIRF S — 8. NSRRI KRE R E LR SRR, HE R B R 0 2 PR
&, nReH T R AR REGR LIRS R B E K n R E L EER S, K AR R AR
HAMBETGRE, FHLIRREM B FRER, 5HME REY ZNE RSN ECBE R —. B
SARE , A PR (A K, T SR R RGBS . F, DIEpHE WA — S RERIK, 5 LERS
RAGA A AN, — 5 T AT B A2 Fh T30 08 S R /K X 3 2 43 (R bk e A Y, 59— T U T A DR N AR A AR K
O T AR LR, RO AV R AL T — B

R i A0 AR ) AR AN T it R R 22 /D L IR R SR AR A RS M B K o 3 L 11 e R T DA A A AR A 1 A
e, B e it AT B X AR AR K= A A VR . S1 5 S2 AbHE T B AR [A] e A PR i B E Y v T S3 T S4 4k
B, —J5THI A FH T S3.S4 AbFE T vy it AT B AR AR K O ME AR, S — 5 TR BT S1 5 S2 Ab R -3
WA T — M, AR A KR TR L&A, 55 AR T b IS A — 3. S2 4k
FE(N\P,0s KO Jiti £ 43 51 4 126.63.25.2 kg/hm?) T35 B G 3 5 pHAE U, RN AR A KR AF . A8,
[0 2 a, Wt 70 HHBR AR, T A E R A S I R B AR Ak S A A K s, 4 J5 gt — P A

4 25 i

D S EEMAE 2 ATA R AR I ST 5 S2 4bFE R HIEH SR 5 I pHH PR 2, Hh S2 b8 T+
B S 2 pHAEBUK, P L S35 pHAE 73 718 299 uS/em 5 773

2RI AR S1 5 S2 A BRI A B KT HA AL B, 73301 22 5.90 kg/m* 55 5.79 kg/m?* s HoH S2 Ab 3 ) B
FEAE TN ARG OUR T, W38 AR B0k 50 138.6 em, 2.3 =y T HAth AL 2
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The Growth of Melilotus and Salt Leaching in
Salt-affected Soil under Drip Fertigation

ZHANG Yongkang', LIU Shuhui'', LU Yangjie's WANG Bin*, HUANG Gaojian’, WANG Yonghong’
(1.College of Water Resources Science and Engineering ; Taiyuan University of Technology , Taiyuan 030024, China;
2 Institute of Agricultural Environment and Resources, Shanxi Academy of Agricultural Sciences, Taiyuan 030031, China;

3.Shanxi Institute of Water Resources and Hydropower Sciences, Taiyuan 037002, China)

Abstract: [Objective] Crop growth and solute dynamics in soil are controlled by irrigation, and the purpose of
this paper is to elucidate the movement of salt and melilotus growth in a salt-affected soil under drip fertigation.
[Method]The experiment was conducted in Datong Basin in Shanxi province under different fertilization levels.
The control was traditional fertilization used by local farmer with N:P:K being 180:90:36 kg/hm’ (CK). We ex-
amined five fertilization levels, which were 0%, 40%, 70%, 100% and 130% of the fertilizers used in CK. In each
treatment, we measured the changes in electrical conductivity and pH of the soil under different fertilizations, as
well as their effects on plant growth.[Result]When the applied fertilizer was 40% and 70% of those in CK, there
was a noticeable salt leaching in the proximity of the emitter, evidenced from the increase in electrical conductivi-
ty. When the fertilizer application increased to 100% and 130% of that in CK, the electrical conductivity of the
top soil showed a moderate increase. Soil pH decreased slightly after planting, and the average plant height under
70% of CK fertilization was the highest being 130.6 cm, with the associated average soil electrical conductivity
being 299 uS/cm and the average pH being 7.73.[Conclusion]Fertigation at 70% of that in CK with N:P:K be-
ing 126:63:25.2 kg/hm’ reduced soil electrical conductivity and pH, thus benefiting plant growth and yield.

Key words: melilotus; soil salt; drip irrigation; saline-sodic soil
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