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Table 1 Basic physical properties of the tested soil

I FE  PHSKE BEFAKE WBRILR

. Bulk Initial Field Initial
Soil texture . . . ..
density moisture capacity salinity
BEL ]
Sandy 1 1.45 g/em’®  5.20% 20.6% 1.2%

1.1.2 wi@iXe HEE%HERETF 2008,2009
FEANTFR¥TRERGMRE T KERESLR
VAT, tHEM AT R L, HWR 1.54% , W@
& 63 mg/kg, HEBE 16 mg/ kg, HHH 208 mg/kg, 2
#0.08%,280.12%, HTF/KEERES m LT, H
BKD L 0.8 o/L, KRGS Yt + 1R, R
WAEERER, URE 450 kg/hm® BEBR S8 67.5
kg/hm® I 120 kg/hm® K45 HE, ¥ K 5 56 AE [ B 3¢

ESTR:HFARBEEL(51069015) ; FRKF A TRENEHEY
EEMEA R B/RE09%60—), 5 FREMA R B, HRSENLEKEEBELE W AKEEER. E-mail: hundant @

hotmail . com,
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T80 MIEREMSENHA, E8EKH
BB B R B, 75 4R\ UB 121 B B HE AT 76 4E A
BN ER T HE 12.11.9.7.6.5 a REHEF
FRUBIR (BB EITLFEBR)ERN LR R,

1.2 RBHZE

1.2.1 £RXE% BATFEIHELTER2m T
G EANHGLE P ETFE PR, KR
100 cm x 80 cm x 80 em, iR 58 + H§ b A P13 B
B, AR KEEHIRMAERAMBEAR, &
SAVERASMBRE LNRIIREHBLRE: AR
MHERHENEXRRERTSEE, HRREE — R
EEDRR.S—mRETFIE LY AR EE
Wik, Sk B IBE R AR B EE K EBE 30 cm.
FABZRMBERREERLAR, FHhELRSTRE
P ZIMELRE, BREKRENBEE, L
REBSHASRREBEMRK,

R 123 /h Bk NE EXKENIOLFG
LMK ATR N RK. WKEH 12 h 5475 R
HBXEBHRL EHLL L EPORKFEBRES
em RER—PRER, ZBEF FBR L AEES om, )
T HE 40 cmo B 12 (KE AR R (B 1),

1.2.2 BEXE ARREYHCEFERGEN
B, BE T 3 MR E®(3 300.3 900.4 500
m’/hm?)3 P KFE(5.7.10 VK) , RAF AR
., MK IRE— e, HREMWENF
ERELFHHBRPEKEE S MIX L BR
BHER LS K EFERE 3 MREA, DHIEE
skt IEfTEA ER AL, B EBERE
3NEE., EMESEREFE LB O0~5.5~20,

20 ~ 40.40 ~ 60 .60 ~ 80,80 ~ 100 cm &) 2 &K i 17 B
B3tk 6 MRIK. RIEHIFE 121 B 6 & AR H#E
FERM BT S W EMES LT BB 45
Al (4 HTH)  HBEKEG AbR) AENE
B—kAfE(6 Ada) LW A) WEKH 9 A
JR)EARBE, Rt FRRA L, L HAE HERF
KERAAR NS, LKW ERAB”TE. W8t
FTRLHER KES: 1 KL AL BRER, KA
DDS-307 BRI SR MNMEHE T, R/FHBKRK
BrEIER, BHEET SPSS Hit B4 Excell
K1 suffer8 .0 B4 FHTHHTALHE,

1 NRARTTCHBRNLAR

Fig.1 Experiment of two point-source emitter
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(a) M /KR Imigation amount 10 L.3 L/h
H2 FARLARERBLSEBIFEMESE

Fig.2 Distribution of soil salinity in single section

(b) MK B Tmigation amount 10 L.2 L/h

(c) ¥k R Imigation amount 10 L.1 L/h
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(b) MK & Irrigation amount 10 L.2 L/h
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(¢) MK % Trigation amount 10 L.1 L/h
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Fig.3 Distribution of soil salinity in interference infiltration section

& 2(0,0) BFEAHE LA, B 3(0,0) FAXITK
ML, BRBRSRILRES ML, ER—%
EAEE, AR ERTHREEEMESY
TILXE®ES. FEARKILX/ENFEMISHELLH
BHBEEBRILHNEERSS, AKFBEEE N
oy Fint RAEEICK, ALK .08 05
£, BEEICA B E 895 E K, 0 X 5 0
KEBERENBHRKWBEATELILREBEREE
M, ABEREMK, £ ERHEY B FMiE
BEXLCEHFERMRZERE. NEPEBHES
FERBEAABEAL 35~ 40 om BE RZICXAY 30
~40 cm B, K HF MR BEEZIL PO 15~20
embb, RELKFEFE®RSPHESZRILRAFHE
e EEESRERE, a8 E B0 RAE
Bk %t BRE,

FHBELEET 0.5 L MIEE IR B
BERmRE 3 LhRRBERLTHRERE R 28
em, BIC KRR R 25 emo 2 L/h RO B 76 7 3k
THBHREER 32 om, ILKXH 30 cm. 1 L/h B
MBS FELBEREE KR 36 cm, ZILK 32 cmo
ERKEFELEBANBLRBERLLAZILX
B Eh R K F/hfi sk &,3 L/h.2 L/h.1 L/h 2E
FRURAL R £ BE 85 % 34.30.26 cm, ZEACIC K 4L i 6 BE
BN 32.30.26 cm, A 7] it £ 76 2 MR 4L A 380 X A9 K
VB X AR, LKA A 5. ERRAK
EAKET . MNELHBERAATLAMRICRYEL
FEXMETHRERRERR, BRAH LM ESF

Hk,. RERARXBR LR EHM L EBLOAS
RS, YL MBERAH K BERXTABR
B KN EENERATELEREEIBH, MNEE
HHKS AN ARG, e AN EE R R
SHBREIRE, MO PR RS, B R E B
ANRHF KPR, B RSt B
BARF2LhHELRBELRELRKEIRRE
HA MBS REBT, B4 YEES R,
e 4 fR, LK E R 1 L/h R, A BB
MR 3h5 h BARGIEHE, FTLI#EKE
AHR6L.10 L. REMEHERASHY, BHitLHE
YRR ELERENMGBES ZFEMHRE, £3%K
JE.TAEHE P 10 LAKEMMKERE R S50 cm,6 L
JKETE 40 ~ 50 cm &b 3L 2 JLF & B 4L, 7T LA H]
WEEHEERAE O cmbb, HHBREEN0.5%
HE EKEOLAMBEETRERN 20 cm, 10 L BB EL
HEN30 cm, PEEME KB M, HELEE 1%
BRABHERLS , FELERBER B THROBS
HhEE, F, BkEREN LEEH) ZRN—4
BEERE, '
22 AEERVEMTRESEBHEM
BsZERAREKCBERFEKEABTO-~
100 cm HR - L BEEFT MR E ML
B, EHEAZHANNEMNMBLEHTTESE
BHWME, RET 3NMNARBENGS 835
FIMEREWMAOLRE, W FEKREP 10d k%K,
TEESEEFTHNEDNRREX JFF AT
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Fig.4 The sectional distribution salt of drop water
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Fig.5 Dynamic change in salinity of different irrigation arranges
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HWE5#EKEAE 748 3 900.4 500
MEKEL 10d 19 4500 m*/hm b BAREERK
HEBCTFRENSE , HKPLEI LI HRERS,

m’/hm? b3 L K& REEEE 259, BLEEBRBYRLHE 1,H
2.88% ,MALHE 4.7.8 7EWR I ER4b F RS,

£2 FRBKLEERANEEIRERSEA(%)
Table 2 The salinity changes of root in different irrigation arranges

%A Jis: B 'S P 478 3 42 4 Kb 5 E 6 S T 47 8 1S T
Item Treatment 1  Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6 Treatment 7 Treatment 8 Treatment 9
B
- 0.4480 0.5020 0.5417 0.4480 0.5020 0.5417 0.448 0.502 0.5417
Before irrigation
*.ﬁ.ﬁ . 0.4351 0.4254 0.4012 0.4812 0.4597 0.4618 0.5619 0.545 0.5229
After irrigation
# {8 Difference 0.0129 0.0766 0.1405 -0.0332 0.0423 0.0799 -0.1139 -0.043 0.0188
ﬂkﬁt%(%) 2.88 15.26 25.94 -1.41 8.43 14.75 -25.42 -8.57 3.47
Desalination

¥ AEERRE, EEERBRE.

Note: Negative values mean salinity accumulation, while positive values mean desalination.

6 fra¥MEHN 3 300.3 900.4 500
o’ /hm’ , EKAMTdEZBET S ATHRES
WEr, LBAEEE S A HHFE. NEFTLUEHER
FIMERCHT LRESHKERERTER. A
3300.3 900.4 500 m*/hm’® BYFEER T, 2 K E(E
439 BLZE 60.80.100 em B 4b, BURE A LR
BEFE 3300~4 500 m’/hm’ HHER T , EMBHEN
60cm THZ 100cm BE, RS EAT “ELFEK S
e,

LI R(%)
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20

—e— 3300m*/hm*®
—— 3900m’/hm’
—h— 4500m '/hm’

40(

60

1 %% B (cm)
Soil depth

80

100

120 !

6 MEGHIMAATRASSH
Fig.6 Sectional distribution of salt after irrigation

23 FEREERLIRES RARE
R 458 B 4F 19 S () i 9 4 PR ot 2R £k 3 e 0 BT R,
XM 12.11,9.7.6.5 a 89 0 ~ 100 cm T 3 35 5 o
frgeit s 7. i F BURE7E = B 7 (9] R RR BE B R —
B ED TS R A MAE S E, EFE -
SHMTE xBRERE/NEE).
RIRPMERKBE L6, REHESE

itk + RENERATESHRAE —~ERR. R
BO0-~30cmAKRE 60~100 cm MRS SBERT
THEABBRZBIFEHREZARAAIBRBEEER, R
HAERERGTLEESRAHEN G EZRAR. &
NEBANFEEVENNEREBMERRER
A, EESEEETRE BERENEEEHET
THRE ., XEFBACTHARE MR AR T HEME
REMBEER—FH>Y, REEREFRAEETH
BB, Xt A [F) 7 AE PR b 3R 0 ~ 100 em + 3k 4y R
B TS HE TR EE AR 4. NE3 R
R4BUMAEMNESa G HEETHEERWE
K,THEHEZH RPN BE HEo6~7amih
NERBBBEKE, BLBRKBRETE, B
6.7.9.11. 12 a R HHLHES a I L HEHHMT
17.07% .24.39% .29.27% .36.59% .46.34% , 3 4
BT MR 58 8K B /ME T B E kR
B IBESNFHETREEEMHENELR, 1]
#h 4323 (8] 3 7 7 40 Pl 8 4 R R 08/, BT BB IR A
RERFRERKBREESREE, LHANE
FE ESELBEINAIAERAKR, L RBABE
o

HEITUFHEEREERANSM, L3
SERNEPHIHETETHEZANEL, REREA
60~ 100 cm WE > S B # EF FIH 3R 0~ 30 cm, X
SMRARSHRENTHEMEBIEERBEAIARH, N
MEWMMEHER TS, Hit, B YT H#E
BEMHELE, MR KERNIBR—BRES B
FRERPKGRPERE, EHE>RABRN LR EL
RGBS FRARBREAE, UEEGKEMHE,
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%3 FABERERTALERELIRBIEN(%)
Table 3  Salinity changes of different layers in
different irrigation years

B (em) W B lmigation years(a)
Depth S 6 7 9 11 12
0~30 0.33B 0.383B 0.4B 0.42B 0.46B 0.51B
30 ~ 60 0.31C  0.35C 0.37C 0.36C 0.35C 0.4C
60~100 0.55A 0.65A 0.69A 0.74A 0.79A 0.81A
0~ 100 0.41b 0.48ab 0.51ab 0.53ab 0.56a 0.6a

EAAAEFBRAZABRBE(P<0.01); FANEFHE

TERBE(P<0.05),
Note : Different apital and small letters represent significant difference at

0.0land 0.05 respectively.

%4 FEAREERO~10cm LHESZIHHESB (%)
Table 4 The statistical salinity in 0 ~ 100 cm soil

in different imrigation years

1 H M ER Lmigation years(a)

Item 5 6 7 9 11 12
BKf Max. 045 0.72 0.74 0.86 1.02 1.3
M/MH Min.  0.14  0.21  0.23 0.3 0.41 0.68

¥¥E Standard 0.11  0.17 0.15 0.16 0.18 0.21
FH{H Average 0.27 0.39 0.41 0.45 0.68 0.97
® o= '

. .51 .51 . 0.61 0.
me deviation 0.31 0.5 0.5 0.52 64

TREAK(%)
Coefficient
of variation

42.08 43.32 35.47 35.80 26.49 21.15

3 kst

HEHEAKBRARE,BLEE-ZHEET B
BLpBELBEE L, LoHELLERRER
LR DMk RFFRABLME, &K
FHEMEFHR., HEIHE 0.5 B,
B HEBREEEML .1 L/h>2 L/h>3 L/h, B R
BEFHR, EHRRBERRE, Sl Lantsn
BENTFRILEMNRS BALBRBERERTFRILK
REFEE. kR BHEKRREMES REMNE
BERE.

B4 BT K R A X+ L 4 B B B MR BE1E
BEXEAREKOLEE, T RS EEEHEES
A, HBEE R, 7 3 300.3 900.4 500
w’/hm M E BT, 24 e E 2 7 BLEE 60,
80,100 cm AL . & XWX EE W BEROR LA,

BB 3900~4500 m*/hm? , FEKEES5~7d 8
EBRAPEN L BEELARAE, MEREERNE
K,IREHEIEES T LEE I ZHAERKREEL, 2
BEBRARMGESTER. PRELEI NS 5%
O, A REEREERNER SR RZH
HEd, RRNERBEG BRI, HEAHEER
HE6~7afBHO~100 cm HHEHR N LR EHE
EKYE,

FEEL B TF R HH, Lok ROR FHRKE £, %
HAHBR TR O REBREFNETRERE, B
ERTHEMIE, B FRKEHRARS Rt R
WE LB HBRETAEER. I THEXEH
BNTFRHEBENKE AL LBEEBR . ¥
BKHARMESELRPBEHHEE R BIRIA
R Y BRI — & R A xR BT8R
IKUEEE , B A MR K E L F R, B A HE K
TAE, Bk PR A E R T RESERT %
BB,
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Research on transport and accumulation characteristics of soil salinity
of cotton field under film mulched drip irrigation in arid areas

Hudan® Tumaerbai', YI Peng-fei'?, WANG Yi-min', ZHANG Jin-zhu', WU Zheng-guang'
(1. College of Water Conservancy and Civil Engineering , Xinjiang Agricultural University, Urumgi, Xinjiang 830052, China ;
2. Yili Normal University , Yili, Xinjiang 835000, China)

Abstract: Experiments were conducted to study different drip rate, irmrigated water amount, irrigation scheduling
and irrigation years on the characteristics of the soil salinity transport and accumulation. The results showed that the
smaller drip rate, the less soil salinity on the single infiltration section and interference infiltration section; With the in-
crease of the drip rate, the soil salinity has a increasing tendency when further and further away from single infiltration
section or interference infiltration section. Through comparison of the soil water content in the same wetness level, the
soil salinity was bigger in the interference infiltration section than in the single infiltration section. At the same drip rate,
the more the water drops, the deeper the soil salinity could move. High frequency of irrigation effectively reduced the
salinity of root area, while the treatment of low frequency made a big change in salinity, and it showed a accumulating
phenomenon at the growth period. When the quantity of drip irrigation increased from 3 300 to 3 900 and 4 500 m’/hm?,
the peak value of salinity moved deeper from 60 to 80 and 100 cm. With the long lasting of drip irrigation, the 0 ~ 100
cm soil salinity showed a increasing tendency. The accumulated layer of soil salt were moved to the topsoil, and the 0 ~
100 cm salinity showed significant difference (P <0.05) between cotton fields with 6 ~ 7 a difference of drip imrigation
lasting . S

Keywords; drip rate; wetted front; soil salinity; accumulation; drip irrigation under the mulching; years of irriga-

tion lasting
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Grape leaf water potential changes and their relationship with major
ecological factors under drip irrigation in extreme arid region

LIU Hong-bo''?, BAI Yun-gang®, ZHANG Jiang-hui?, Hudan* Tumaerbai'
(1. College of Water Conservancy and Civil Engineering , Xinjiang Agricultural University, Urumqi 830052, China;
2. Xinjiang Research Institute of Water Resources and Hydropower, Urumgqi 830049, China)

Abstract: In extremely dry conditions, with mature Thompson seedless grape as research material, drip irrigation
technology was used to study the effects of different water treatments on vine leaf water potential variation and their rela-
tions with various ecological factors. The results showed that: the effects of different water treatments on leaf water poten-
tial are roughly at the same trend, highest in the early moring, lowest at noon, beginning to rise in the afternoon; in
each treatment grape leaf water potential has positive correlation with soil moisture content, and it reaches a significant
level in medium water (7 950 m>/hm’) treatment. Various ecological factors have different impact on leaf water potential
in each treatment: relative atmospheric humidity is the most important factor influencing the daily change of grape leaf
water potential in the control (27 000 m*/ hm®) treatment and high water (14 775 m’/hm?) treatment; while air tempera-
ture has the most significant direct effect on the daily change of grape leaf water potential in the medium water and low
water (5 850 m>/hm?) treatments; and relative atmospheric humidity has the greatest total effect in each treatment.

Keywords: grape; leaf water potential; soil water content; ecological factor



