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ARG AE RS AL T ACOR VBB T o AR
B FEHAT TR AT A B, BEERIAE EL 0 15 km. iZHIX )8
Ty R K R R A, AP 11.9°C,
LRI KL A 500~690 mm, &K AN A

Fz1

BRI R4 K, 2007 4F 7 H 42 10 H il 2 A4 K IR) B Y
190 mm, X T REUK, RAKEFEEEAL, Hik
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Koo NI 38 2 kK oy S AL IR Y BES ALK 1.
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Tablel Physical properties of the soil

IS PR 1 5 %

LRI HE LR WA AR
fom  fgecm® S b % 1% 1% d 0001<d 0002<d 001<d 005<d 01<d 025<d 05<d
<000l <0002 <001 <005 <01 <025 <05 <1
0~50  1.39 0.08 36.95 28.43 9.02 19.45 2111 39.89 541 173 1.14 2.25
50~90 145 0.07 37.03 29.49 477 11.30 2497 5262 352 1.26 021 133
90~120 150 0.09 3951 3154 13.06 29.38 2400 2531 291 264 0.81 1.90

Ve P d b HER A, mm.
1.2 REABRE5AZE

9 TR FCAN [RS8 TR A A s 3 6 vl 2% 26 K &
RN B, ARG I KK LRk 5
AR, BIEIK (<2 g/L). 3. 4. 5. 6g/L. iR
AR 5 /N DX ARG AH 45 A 10 J7 2XF 700K 3 18 5 il
FEH TS OLISE M o R K IE 3R 6T I 25 A K DL K RN
LR FE MR AN ARS8 T 5 kR 25 4 Aok G101,
1.2.1 a#HR%

AR AEENIAT, KHBEAN 20cm, & 18cm
b g, L 154y, 7Rl 20 ki, REPHREE N 3~
4.cm, BENAEHE 3R E A  Fh AR RN A LR 2 0~
20 cm HIEEMANR G LT EE. 35% (2 mm) J5 LA
7% 1.30 glom® 732 ANAE AL IR /K RE/KIN 1]y 2007
E8H 20 H, HEAKENR 14 L (450 m¥hm?), $&F A
S 2007 4F 8 H 21 H. dskITaA H 1 H LA B 5 &
RITH T WEE I 3
1.2.2 P RREA LN Z R B

ARV I BRI N 15 A4S, AN TH A
6.6 m* (3.3 mx2.0 m), /X [a]JH] 0.6 m T (1) )55 R A
BRI LR 1E7% o 5k FBEHLIX AL BT, RS 3E % 3
WIS . FREE 30 cm, 4TEE 50 cm, 3R AR 45 B 4
FC3 KR, REFEE 3~4 cm. $EFFH I 2007 4E 7
H 24 H, WHIHA 2007 4£ 10 A 15 H, @4 FHHIL

84 do AEHTEIRE/NX HEFT 20~30 cm BB, FEitim
Wk, AR 300 kg/ hm?; BRES KRG R 2, M
300 kg/ hm?, JEEI/K #EK I a) hy 2007 4E 7 H 21 H,
VEJKSE A 450 m¥hm?; B K REK I R] 4 2007 4E 8 ] 22
H, AfBAabFEIA R K HENE, WE/KE 4 600 mY/hm?;
HH T 2007 45 9 H UMb X R /KB 7871l A6 3 B e e 2%
WA AR AT HEE o

BEUCRE KT e LA S ) s 2R v o 2
20 cm A — )2, B RIRE A 120 eme SR HET0 % £
Bk R, R SRENE LA E; dRIFhH
IR A DA R Bt i A5 R P e G o SRR 5 d BEHLER
FE e Hobk . ARG ARG 10 d BRI e e F R
HRE A S R AN R R, R
W a7 JEBEHLECRE I e b . EoRi e, 255k
R
1.3 RIEAKR
AR A4 BE 1) SRR 7K R T2 b T 7R 36 J2 11 7K 1
BT B, A5 VCHE 7K T8 FH H 5 SUb o L /KR . H
TR KK B AL B R sh v, I
K IR K 5 B S AN SE A AN ], AR BRBK A L
PP R AR B BT 2 A o Z ke A/ DX 7K TRE 7K T
FAOKBRRRA TR 2

R2 HTKKRIER
Table2 Quality index of groundwater

FRK N K
TEBE K
AKFSRRE O FHE g Na' Mg ca* cr A SR Na' Mg* ca* cr
lg-L* /mSecm /mgeL* /mgeL” /mg-L™ /mg-L' /g-L' /mSecm /mgeLt /mgeL” /mg-L™ /mg-L*
VREHL R K 8.09 10.24 1769 414 271 1171 8.17 10.34 1780 423 267 1101
WRIZHL TR 7K 145 1.84 457 15 12 390 151 1.90 466 12 9 249
RENETEA
2 HBREHH % = = < 100% &D)
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2.1 TR He R RO RESRI A 5 H 25T B D Sor
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X G—HMH 2L EHRKZEH H R T
—5 G MR 2R

3t TN RE AURK I 395 ) ik 2 G Y R
M I TR . NRAAT U R T R B, I
KB/ T45 T 5 g/l Il 2% H i 1) B iA 3] 100%,
KRN 6 g/l (AL PR e A i, (HH R
A AR FEAR LA, I FRAR 2.5%;  H i ) 1) Bl I I /KA
AR (R 38E K LB B (r kB, HLBER™ o 52 1R 398 K Hh i I
(] PR BGWRZ nos RT /N IRER (1 # ASAE BE, JR0K
AL TR H T R A K, Ol 99.2%, B JES AR A JEE R 1K
BRI, R IS TR RGO LR KR H e A
DX EE, 8 SO A TR A AT H e R Ok FOAH VIR HH
B AR o H, NIRRT GRS 3. 4. 5.
6 g/L (¥ AbBARGS Y H %43 7k 99.8%. 97.5%. 94.0%F1
82.2%, RILAEH, BN 3 g/l IR ZK N i 2% 1 H
B FEMRLN, R AH A EE RO, FOR H v 2 5
.

F 3 FREIALIERE B R K HE (8
Table3 Rate of seeding emergence and seeding
emergence time of helianthus

JEIARET R /g e LT H T 2/% LB I i)/l

WK 100.0 533

3 100.0 5.35

AR 4 100.0 5.61
5 100.0 6.24

6 975 7.55

WK 99.2 5.70

3 99.0 5.85

MX 4 96.7 6.31
5 932 6.99

6 815 854
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2.2 TR 1LE BRI XM S A AR08 B9 8200

PR i R AR AR ) — AN R bR, fEIRE e
W RR R AT, AN AR EED 5 5 Bk, EUOLCPIE S
PR Bl I T AR A L FR LR i Lae BIRER . b2
PR i B B ) AR A P 02— P12 R A R s AR &2
BAEIKZHT, [F—W, B R A L 3, bk
R IR A FERLEKG, S AR BN KR
PRI T, 3 g/l AbHEAR B I vk K A B, LR TR
IR AL B PR i R A B R TR K AL BERR s (B A #E A S 57 d
B 85 A FE R Bk e 38 08 21 5 KA, 23000 ki /K 136.2 em,
3 g/l 1411 cm. 4 g/L 1282 cm. 5 g/L 119.5 cm. 6 g/L
111.2 cm, SiR/KAHEEAHLEE:, 3 o/l AbERE =i A 4K,
4. 5. 6g/L ALBERBK 45 FEAIC 5.9%. 12.3%. 18.4%.

2 I e PR AL R 48 A ke VR T4 o R BRI
RN R 2 —, VBB PRI TR K /NIl
HRFREER N . B 1b 25 T 25 Ab B I TR i 40 i A 1] £
HIASTAAEDL, MBI AT LA 1, fEmZEE R KI B,
FOPT RIS R =oAL AR TR 5 Jh 25 g 97k
KA AR, i AR Oy A, B T4
PV . AEIXAIIY, 3 g/l AP R BUA L K TR K
WhEE, HARREANEF YL H AR 3 g/l A3 R EF
MR, SERERINEHEA T LR, 4.5 & 6 gL
Ab B THIRRFE B8 i TR K AR BE, BERHAE AR S W
BORHICETR, XA AT TR SEEL, § K&
YIFORIE, s, WUNTER
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Fig.l Effectsof salinity of irrigation water for increasing soil water before sowing on plant height and leaf areaindex change of helianthus
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W E KB A S iR vE 1, 1
BER ERARDUA RE A FL A KL AN BE A TR 2, (H AR LA
BT YIRAER . T2 M. R 4 45 T 5 AP
ANTRTIS SRR e A8 T . AR T R DL R L, AR
FULA e BEIN A G2 5 A AR L el T A A R
BRI E b S BN i a S 8 11 26 H A LLRT,

e BT SR R A RE S KT, 9 A 5 H LU,
3 g/l ALBE e T B K AC B, LR AL PR T
PR B LB Ky 3 g/L AR BRAGHR T I 4G
BRTIRRKAEE, T4 BRI T3 K LB b5 (11
Ky /]I T, BB KD R R3S K, HE
B S h B PN SRR

R4 REKELENREEMENF N

Table4 Effect of salinity of irrigation water for increasing soil water before sowing on biomass of helianthus

K 8 16 H 8H 26 H 9H5H 9H 15 H

7@5 EMTRE RTRE RS ERTRE MTRR RSk ERTRE RTRE  REL  ENTRR RTRE AT
g /9 /g /g-g* /g /g /g-g* /g /9 /g-g* /g /g /g-g*
ok 562 092 0164 50.40 389 0077 177.89 1346 0.076 238.27 17.84 0.075
3 554 096 0172 4721 403 0085 180.96  14.19 0.078 255.09 19.60 0.077
4 460 090 019 4267 390 0091 161.84 1279 0.079 217.76 17.22 0.079
5 3.90 084 0215 3430 337 0.098 135.60 1115 0.082 197.46 1571 0.080
6 3.08 078 0254 26.62 278 0105 11353 9.49 0.084 173.40 14.23 0.082

5K b FEAH LA, TRBK AR B N e
ROy, AR R, AR W, TR
BRAR AR IOKRZ B, VRV B S 1 FRAT DR, AR A
AL 2K, RIERRAER, JRAMEZ LA
IKTIBE s[RI AR 2R W /K 5 el B 28 1 2 TR £~ 45 4T 00
ARG LG R ol T DU /K 4 A BE 2 R I /K A T
S 2/ O S o ) B 2N 1 i S (P
PR HEAT B ST, AR SRV [ P9 A YT BT 52 21 K9
. MZERHER AR H W B, MR AR K TR
XA JE RRR I AR T Y 2 R A O, L
e Rexs AR E K AT I 3 3 g/l AR T
YT 10 Al A 2 T R e 25 e S AN, R A AR
ARREBE, HTRAZEWNEEPORESE, 4R
O3 B X AR ) J5UE IR il ZEAR AR R A, DA K A
HHLEE, DLAE /K5 FOH RO e s, AT 3 g/l IR
J K38 33 50 il 5% R AE A AR AN S 3 A, Seinis Ay —
SE MR HEAER], SRR I RE B WO LE A 24
BIRFBAAEEL . SR K LR T 3g/lL I, B HE
TR, 0Pl R A AT 2, X E 2R i TR
T BAT A BB, BaRERE N JH I i R A
JUPRELRR 32 21 (A, DRI 1 I 1 R
S Z WBOR B o BEAR R KD BRI K, b a
FEEEANR,  ppia s AR, oty A4 o Rk R 4 il A
FIRG R, LA TBUE KA, EARIPPE TR R AR R s A,
EARARARERSE R vrah e N8RRI LR T 3 g/l
I, o T S0 A I AR/ AN AL LUK R R - B 0y
A BRVE IR, 11 2 0K DL 7K I TR 5 iy sl e
Je 393 R sk b 78 7K LIRS B R T 300 (R P N T, X R
AR T R A R AR S AR
2.3 AEHKEMBKER HEFEMWRE R R
=LA

PRI 305 e S S5 2 97 1 AN [RIRE SE AN TR £ 73
8, I AR RS IR (R 5RO, DRI e 2% Y
JRRI R S BRI B T A RIS . SIS 4 R AR W

(IR 5): 3g/lL AFERIEL. PR R R K AL B,
TR AL 19.7%, W77 8.1%; 4. 5. 6 g/l AbFH K
B KA FEN] 53 5 R BE T 7.0%. 14.8%. 23.9%, BIH"1k
JERT 3g/L B, JRIEAKE AL EEROC, JLk =R ok,
HL R TR IR A A BE B3 R, 080 (1R 88 328 T 18 K
£5 EEATWEMEEFERHAEZEREMEME

Table5 Effect of salinity of irrigation water for increasing soil water
before sowing on formative factor of yield and yield of helianthus

IR 1L BRI SR A PR
/gLt /Hi /9 /% /kg » hm?
K 1142 511 533 3262
3 1201 523 412 3527
4 1086 5.03 521 3035
5 1030 489 5.77 2779
6 942 476 6.15 2482

2.4 TEWKEBRBKERE LIRS AT

[ 2 JR oK FIRROK (L 6 giL 1) H455 AT
TP A R A A BN R, ] 3
T B AU 45 AP 2 R . AT
PRILLE e BLEKZ AT, 0~20 cm LR 4o g
B SEW RO, TR T EW RN . R 4 7E
TR RIE RS S T R AR R . g
S KT, R R e, Bt B 4
BRI, BUAEI KT, o R WA J Rk
R, KA SRR M, WS
SACF RSSO T 1, Mo e, L
BN, TR A RO, 2 R, &2
SRR TG 1 F 2GS . AN B AU,
AR 020 em 2 - HEOT A Eh R B R K AT
WG EINAT, 285 7 20 P T 41, % A BT T W25
HEBURIG . BRI, 20~40 cm L 1 HET &
SRR H T B O 2 T A PR T S BRAIE F e, AR TITBL2E
KNG, BT RBRAME, FEOXE LT A i
FRTH s 1T 05 W I OO FE 79 R 3 JE 1,
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Fig.2 Soil mean salinity change after saline water increasing
soil water before sowing
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Fig.3 Condition of soil sdification after growth period
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2) FIH 3 g/ BB T 28 0 2 K AR E AR 4
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Effect of saline water for increasing soil water before sowing on helianthus
growth and saline distributional characteristics of soil

Bi Yuanjie', Wang Quanjiu*?*, Xue Jing*
(1. Institute of Water Resources and Hydro-electric Engineering, Xi’an University of Technology, Xi’an 710048, China;
2. Sate Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation,
Chinese Academy of Sciences, Yangling 712100, China)

Abstract: To study effect of saline water for increasing soil water before sowing on helianthus growth and saline
distributional characteristics of soil, the method of coupling pot experiment with field plot experiment had been adopted,
and saline water for increasing soil water before sowing had been divided into four levels (3, 4, 5, 6 g/L), fresh water
treatment as the contrast. The results show that saline water for increasing soil water before sowing restrain rate of
emergence and seeding emergence time to different degrees. When the salinity of irrigation water for increasing soil
water before sowing is the same, the rate of emergence of field plot treatment is lower than that of corresponding pot
treatment, and seeding emergence time of field plot treatment is longer than that of corresponding pot treatment. The
growth of helianthus has not been restrained but stimulated using the saline water which total salinity is 3 g/L. The
growth parameters such as plant height, leaf area index and root/shoot ratio are all greater than those of fresh water
treatment. Compared with fresh water treatment, the grain number of one disc and hundred-grain weight of 3 g/L
treatment are all increased, the rate of unfilled grain decreases by 19.7%, and yield increases by 8.1%. The yields of
helianthus which are treated with 4, 5 and 6 g/L saline water decrease by 7.0%, 14.8%, 23.9%, respectively. When
growth duration finished, average soil salinity of 0—20 cm soil layer with all treatments is close to initial value without
notable desalination or salification phenomena, and 20-40 cm and 40-120 cm soil layer with al treatments are in
salification state to different extents, which salification degree increase with the increase of salinity of irrigation water
and the deeper soil layer, the higher salt content.
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