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Bita® KXE HAE

(L E AR R 2K 5 TR TR, Lat 1000835 2. A5 [ iR XK FIRHADEFE e, #F A1 HF 0100205
3. S B R T K AR ABE ST BT, i 015000 )

R DA IR A 0k ) 25 D ARk B S RS 20 BT 7 T K A5 T A A R I AU A A Bl K 9 A R
HILE S MRS IR A PR PR RS K OR o B5 R R KR 65 T T AR SR 93. 29% 19 i K
BORAZE TR R, BIRMIES 430, BA B AR 5 2 W, 7T 70l 28 080K 98 =5 0 W 0 PE o 107 2290 IX il 2%
THORLK T R i SR AL B2 D 3.5 g/ L, B 3 HL IR AT K 20 T R B I O SRR . 2 BIOBUK T AR B b T B AR K
( <3.5 g/L) OBk 8 75 R il 2% 7 5 5 BRI B/ o 2 BUBOK AL IR B 3.5 o/ L I R Ay 3 A R
il B2 g BLAE I HE 80 % 7873 1R 114 10 7K 8 AL, A A= 7 A e 0 HE TR

K& MUK
hESHES: S274.1; S565.5

TR ERr AT
ERARIRAD: A

51

W75 TS X 5] B KR B H 2, s A 5
RME R R O 2R A G, 5 M — R R R
b K TR AT ATE 24 T K B TR I Bl
S AR E KRR S g s . A
I P95 2 R R B R UK R ,2 ~5 g/L
(9 BB 7K % AR I F 88. 6 A2 m® o 4 BN AT LT
TR K W YA Sy 4 Al 8 TR D A 2 2 A R K W U e
(g — A RIS o 1) H 282 P 5 I X R4
Tz — . FEAEIm 2 1 5 b B A R ah
— AT LA R ol B Rl b R R
CHAT 1 R S (9 o R R R R A
THIBE DA Ry 2 i B ) £ FH v, HE AR K N A 4K R o
ok R v R o R R R S T R L A B T
VD0 i LA R . S A T H3E HA R Y T
TR SR B L e A T TR R 1
LA W e 45 S 26 W,y Aol 8 0 5 5
T 51 B R 20 W 30 K 4 3 REAS 1E — e R E
SO0 1) 2 K 0 7 A (L] I 2 2 R
Ty ik S MR 5 I I R 1 LA, P T AR ) 2R A
P AR 00 BRI 2 {6 P SR 8 S 2 34 - 3
ERHAL A T B . DA I e B R B K S K T Bk
S 7 I B A 5 0, - oR L 2 [ A 0 R

il
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# R TR f VEAT R AF  300 22 3k % B 5T H (201301094 ,201401078)

IR BCR
X E %S 1000-1298(2014)S0-0162-06

sy 5 A2 1]

TS50 505 R PR B A o BRlORUK I o P I AOR
NS, BF s AR Z, HAR b 18] AT
I K 45 UK A 5 o T A D Rk g T E Al ok —
MERE o FE A3 73 M 2 W5 QAT 22 48 A 1R e 16
BAIA LRI — B Z o050t T7 ik, X2 25
PR R Z AR IR PE L &, B BN AR G, A
1713 5 B8 2 45 B S e DR AR 22 48 4 1 A L
PRI E 1 22 4008000 25 A DA P g iz TR
FIRT B 2 23 23 B B OsoK 38 5 3 88 2% 1 R
IMZELE B KRRV B WFTE R B0 o IR, AR B
FE VMUK 34 5 95 BE 1Y) 9l 2% (T012244) Sy i 56 A4
BEL B F2 80 o A ik P RE K ER A ROR , FOR IR T
JK 73— — i TR 5 2R 1 3 5 s K i 5 T T
JEE , S5 B A0 B o i L £ AR A

1 #REFE

1.1 RI8 e

I E N 52 7t L I K T I 9T X B O 3 3 3l
o IR T A 2h 40°467, R 4 107°24" g4k
71039, 9 m, 3o 55 0 Mo b i) & HE X i, 2 AR R
B 6.9°C ,0 ~20 em )2 ZAEF LR 9. 4°C
K 2. 71 m/s, H BEEE 3 189 h, AH X1 B 51% .
FIERRIREE TR 1,31 m, JEFE ] 160 d (e 129 d)
ZAE BB i 142.1 mm, KK &R
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2 306.5 mm,
1.2 Kigit

TR B FH A S 25 5 R Ol TO12244 2 by v ] Fi
T AR PIA B /) 5 5| i B 5 1E 58 23 /) il 1) H
FEIRACH . Ho AN B REAEF 100 ~ 110 d,
H 3% 80 ~90 d; ¥k & 160 ~ 175 em, I K%k 24 K /A&
A MR AE R B S 250 2.5 em 2245 5 AE BT OR 0T,
Tozs 0, #5548 20 ~22 em; FE 49% #2435 T A
TR ISR . TO12244 H151 2, it 55 259 . 55 9
W B, T 5 L

KA LA e 17 DA (R D), BA
WL AEE IR H AR 36 cm |5
30 em (DR . BRI IR ERIT 3 /AL, DA ARAIE
A B B T AN B LR UK A SR AR RS A R . K
A A NS LA K2 L, BAXT
JG id 2 mm fifi % 1. 35 kg/m’ 43 3 R 50 AR
HRERE 1 d SR AR A DU & 3 Sk 3R

F1 i{mmaE

Tab.1 Description of irrigation treatments

4k B fili ik

CKio  FEHEMECD) WK LN 1.0 g/L

CKys  FEOMHEBECD) KD LEER 3.5 ¢/L

T1 DU B 5 B (60% 1) , HEK B (LIE R 2.0 ¢/L
T2 TFAEH T BE 5 8 (60% 1) , HEK B LIS 2.0 ¢/L
T3 BRI BT Bk (60% 1) HEK B LEE R 2.0 g/L
T4 BRI T 5 (80% 1) , HE/K B HLEER 5.0 ¢/L
TS TP e L5 5 (80% 1) , HE KT HLIER 5.0 ¢/L
T6 A I T B (80% 1), HEK B LEE R 5.0 g/L
T7 B L5 Bk (60% 1) , HEKHLEER 1.0 ¢/L
T8 TFAEH 5 Bk (60% 1) , HEKHLIEER 1.0 ¢/L
T9 IR LT B (60% 1) HEK D LIE R 1.0 ¢/L
T11 B 5 Bk (60% 1) , HE KB LEER 3.5 ¢/L
T12 JFAEHI b 5 Bk (60% 1) HEK AL 3.5 g/ L.
T13 I T B (60% 1) KT LIER 3.5 ¢/L
T14 PRI T B (80% 1) , HE KB LEE R 3.5 ¢/L
T15 TP T B (80% 1) , HE KB (LIE A 3.5 ¢/L
T16 IR T B (80% 1) KB LEE R 3.5 ¢/L

T 1 FRR M ACE B, M 43K 2 B R E .

P BCE 4 R RUSOK BT EE, 439 1..0.2.0,
3.5 f15.0 g/L, Mt F /KB LR 1.0 g/L, HoAth
Ak VTR 7K R 24 b R /K TR & NaClC 81 A%
H T V25 B T v 2 WORT A A BRI Y S
— KM 1.0 g/L (i ith T K HEBE , BE7E B A6 B R0 AR
PR F OB K E R o K 2 A TR K B 1 4K
g3 BN BRAHE Ky 2, B - H R RR K & (FC) Y
60% JHEK T PR, BP 24 + 1K 43 ik 5] FC 9 60% i}
TFURTEK K 1BRA FC 1 90% o REEILIEE 2 4K
25 K A5 60% 1 1 80% 1, [a) B 45 /> b B

K35 ik AR AR — R E AT M. T RIE
R R F R, N R A= B W 3EAT 60% 7K 4375 1)
AhFE R 1.0.2.0 F13.5 g/L (1% K ,80% /K 4y
TR AL TR, R 3.5 A1 5.0 o/L BRI K. 5 Ab
W 2 A R PV /K 0 IR 1 7 40 E Tk
Xof AL B FE K AL EE 43 5 o 1.0 Fi1 3.5 g/ L, i %%
T 6 710 HFEF,6 H 15 HEMB 4,37 H
20 HWIZs o, AN T A 21 HHF 4,8 H
12 HE50 e 8 A 13—24 H, izl 8 J
25 H—9 A8 H,
1.3 NMEmMBEEAE

(1) bk ™ o A R &

2490 5% R B AL PR B3 bR I 2R R AT
FE o NTUCHG , 24T Bt | T T 3 hr , Bk BCAE Fk T
FERAF ST S A E A A AR £ b B
PR, N AL BREE LR ) 5 A4S 100 AL AR, 43 S
PR E SR - (R, A by 4% 4 B F kLB 3

(2) S b2 FBE 7 IR (Th BRI BR A A R L Al
NEWR ) 41 1%,

B4 b FRAFE S, FH ECD Agilent 6890N %14,
G TEAS 53 A DU SE 25 3 3 A0 7 IR (IR I R
FRAE R RE R R L LLAT IR ) 4K

25 g R 41 4y B 2 R GB/T 17376 —
2008 Zfy 5 ¥ 1 B — g D5 B2 WY R ) 45, DL & GB/T
17377—2008 fitE ) i A — Mg 107 8L P 1 09 <CAE 65 3%
A

SRR AT 53 AT S5 AL R T Agilent 6890N #Y
SR TS, R 2 R K B AR D g (FID)
LB FEN BPX —70 AL HLA% Ry 30. 0 m x 320 pm x
0.50 wm,SGE, #F4F R EE N 230°C A A 210C,
o AR BE R 300°C 5 B K 1.0 mL/min, & <0
A 35 mL/min, 25 S i 3 K 400 mL/min,

() AEF M (VE) I

AR I E VE B a3 AR e
75 K F RF — 10AXL BU5& A I 25 , 015 H: o K% K
F: NH2 % (250 mm x4. 6 mm,5 um) , i g AH K 1F
Cobt: SFEEE =98: 2((RFIHL) , i 4 1. 0 mL/min,
FEIRJE 40°C , #EJE 2 20 kPa, UL WK Ry 298 nm, &
S 325 nm, EAE RS L,
1.4 mBRTEMIERERESHELE

T 50 3% R R AR 3R AE SRUSUK A 5 I ROR 1
9 M IRBRE R IEAN AL 5, 23 5 Bk 5 (YY) VKL
J e (HW) JH 2 R 195 R % 5 (OA) I ¥ R 1R 107 iR
i (LA) BERE R BE U7 IR % it (SA) (A5 B2 A i IR
T (PA) EMAR(OR) AFH(VE) R0
SR (EC). JH EXCEL Il SAS 8.2 #k {/ Bt 17 % s
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2 WRKEASEREKRIRVERS ST
S5EMm7E

ER o 5 e — R Z oot Uik i
SRR LY, AT AR D UK A SR AR (5 BRSO T,
L DB RS AR H . BRITRS
PR AR .

BUEA n DR X G, BAXGA p A E 47
bR ICHR 2,2y, B B A

X=|: : (1)

Koy 700 Xy

(1) D BRAEVE A 18 A5 19 08 25 0 1) — 2, T 2%
RALTE AR VAT ) Al b B8, J7 3 Sy AEAR A 48 b i
T Bl a) = —x0

(2) 2978 BR A 5] A 6 AR 14 58 49 52 0, 5 X 1)
A B BB 45 B 23 ) 1A s AL

Z,=(x;-«x])/S] (2)

S/ = Z (x, _;'y/(n ~1)

TN e
N R RTE n DIEIRT G 1 3 (i

S HARARTE n A RE B - 1 BRVE B 2
(3) AR AT IS 4R Z, = (Z,,, 2y, -,
Z,)" I R RO

R=|: : (3)

R

PRUELCIEM FE AL 5 Z, 70 Z, 2 (6] Y
HRAB k=12, p

(4) 115 R BRFAEME A, FUARTE ] i @, = (o,
apeyay) L IR kAT S

(5) %% LMo B T7 22 TTRR R ST BfE. 5 kA

I&ﬁﬂ%ﬁ%ﬁﬁ%ﬁnﬁ%?I&ﬁﬁ

£,

o =anZ, +akzzi2+"'+akpz (i=1,2,--,n)

(4)

b Z, —— e AL B 1 PR S5 4R
Ohy i B 3R AR S I A B AR B i H R
— R P B TR Y 9, =85% A H m

(m <p) A FRIE N T8 AT LA W .
(6) LAAS Ak BEVE 45 A5 3218000 1] 25 d5e K

1) S St /I 2 B T i A ISR 9 A 4% i K
Ak BB HE K BOR £ 4 R

d’ = ij(flj—f/'.*)z (i=1,2,---,n) (5)

d= = ij(fij—ﬂ)z (i=1,2,-,n) (6)
K w, 5 FEERS T TR

S S n NVEM X R A EE FE L

3 B e RAE A e /ME
(1) A BCREN AR R R o LA JE K Ak 22

2B 0 1o e R R 0 1) e R X 4 A
N FEEGREKBOR (07 ) B JE &

.-
Td +d;
Q" WHE T 1, I & BUS K I T W A 5 HE K
RORBLF

3 RS540

3.1 ERURERHNEENLSHEHXER

DA [7) Ak BRARRR A 8] 75 4 8k 1) 98 T S8R AR D
WXt g, & A8 R AT AR HE AL AL 21 R X B IR TR A
R 1 - 31 2 v S AR HEAT (D Al Ak B (% Al O v AR
FEAR) Ja L 25 WOURK 38 5 0 B HE K RORPF A 45 AR 1
Gt 2 Pron FEAR G R BOUERE R sk 3 fir
Ro

Q" (i=1,2,-,n) (7)

®2 EKRREFNERSEIT

Tab.2 Statistics of evaluation indexes of irrigation

performance
geit
B ik R -
AP CEWE BOME RORE AR
e (Y) /g 17 12.081 6.426 25.056 4.745

FoRRR(HW) /g 17 2.614  2.070 3.642  0.429

R (OA) /% 17 60.152 55.233 66.542 3.820
S R (LA) /% 17 28.543 21.858 32.966 3.881
BERIR (SA) /% 17 3.965 3.440 4.500 0.288
FEMA R (PA) /% 17 5.139  4.690 5.450  0.232
M2 (OR) /% 17 34.771 29.800 44.800 4.065
(if.ﬁ(ﬁl(o\é?)/-' ) 17 22.217 17.100 31.200 3.956
TP B SR

» 17 1.259  0.851 1.723  0.260
(EC)/(dS*m™")

3.2 HMEBERESERBAREEERS
AT SAS B B Princomp 2 J7 X AH % 2 Bk
W R AT 8o o0, A AR A (EL AN RS AIE [f] 2 ¢ 4
s o S5ARFW AT 4 A 3o 19 B BRT5 22 Sk R
N 93.29% A0 T IR K 1 Ry R AR R
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FERT 4 > TR A O F2 R, T DR B IR AR
(i SE RPN I R PN D SR A L
T RS TR R S E B 57.85% ,
ZAHE P G R (EC) ([ oRRRE (HW) (B
PR (Y) MR (OR) 2848 by 228 57 £ 8L, 56 2
F oy dt f, F 8RB K IR 5 S 5 25 N

JIG 10T R AT o Y A2 S A L, Wil R ((OA) T AIE. b iR
(LA) S48 bR 1008 I B2 (SA) AR AR AR (PA) DL J
AT B (VE) d1 £ 80 f, e A [8) sk 96 = 8 8
FAF T HEKEE S EWR AR (R 5) KR
WALHEE N 1 g/L AR K HE BB 4 DAL BE(CK,, (T,
T8 . T9) MK L35 RO R e, JB T4 1 B BA

®3 EARREMIEIRHEXERE
Tab.3 Correlation coefficients matrix of evaluation indexes of irrigation performance
Y HW 0A LA SA PA OR VE EC

Y 1. 000

HW 0.940 "~ 1. 000

0OA 0.299 0.396 1. 000

LA -0.314 -0. 405 -0.996" " 1. 000

SA -0.700 " " -0.678" " -0.350 0.411 1. 000

PA 0.580 " 0.618" " 0.235 -0.196 -0.277 1. 000

OR 0.666 " * 0.649 " * 0.425 —-0.463 -0.787" " 0.284 1. 000

VE -0.375 -0.297 -0.235 0. 249 0.472 -0.283 -0.491" 1. 000

EC 0.689 " * 0.800 " * 0.793 " " -0.800" " -0.636" " 0.471 0.673" " -0.397 1. 000
T = FORAT AR B M AL B 2 )35 2 35 MR K S (P <0.05) 5+ Fon A7 48 1 F 81 A k2 i) s 1 s 35 AH 5K (P <0.01)

x4 FTEIRSWRBFMEEMTEHE
Tab.4 Calculation coefficient and cumulative contribution proportions of main principle component
E A Y HW 0A LA SA PA OR VE EC HAEE TSI/ % B TREER/ %
fi 0.366 0.382 0.305 -0.312 -0.349 0.246 0.356 -0.231 0.409 5.206 57.85 57.85
b 0.342 0.251 -0.572  0.564 -0.180 0.280 0.108 -0.142 -0.180 1.516 16. 84 74. 69
f 0.153 0.268 0. 097 -0.034 0.358 0.562 -0.366 0.551 0.112 0.958 10. 65 85.34
fa 0.172 0. 200 -0.085 0.028 -0.292 -0.511 0.221 0.726 0.020 0.716 7.95 93.29
x5 BREBFEIRS GEERSF ZEERBUREHF

Tab.5 Principle component, comprehensive principle component and comprehensive of irrigation performance and rank

EEERD i BT LAk
Jib 7 . HEF
fl fz f3 f4 d,-+ d,_ ﬁj’l% Qi» !

T1 2.06 -1.34 -0.20 -1.20 6.925 10. 961 0.613 5

T2 0.79 -0.83 -0.68 -0.26 8.670 8.136 0. 484 8

T3 0.68 -1.03 0.83 1.30 8.585 12.197 0.587 6

T4 -1.37 0.25 -1.71 -0.04 12. 905 7.256 0. 360 12

TS -2.40 0.52 -0.16 -0.98 14. 890 5.200 0.259 17

T6 -2.48 0.09 0.44 0.84 14. 966 8. 680 0.367 11

T7 3.60 -1.01 -1.17 0.55 5.226 16. 179 0.756 3

T8 2.78 -0.96 -0.04 -0.43 5. 447 13. 642 0.715 4

T9 2.46 0. 85 1.85 0.56 3.902 14. 720 0.790 2
CK, o 3.93 2.39 0. 65 -0.26 1.827 17. 082 0.903 1
T11 -0.16 -1.93 0.27 -0.66 10. 980 7. 640 0.410 9
T12 -2.53 -0.51 0.28 -0.21 15.300 6.227 0.289 16
T13 -2.68 -1.26 0. 63 1.39 15.788 9.616 0.379 10
T14 0.21 1. 88 -1.41 1.34 9.093 12. 249 0.574 7
T15 -1.31 1. 11 0.53 -0.96 12.274 6. 648 0. 351 14
T16 -2.10 0. 81 1.17 -0.73 14.012 6.408 0.314 15
CK; 5 -1.48 0.98 -1.27 -0.25 12. 896 7. 181 0.358 13
A E 0.57 0.16 0.11 0.08

f/+ 3.93 2.39 1.85 1.39

I -2.68 -1.93 -1.71 -1.20
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THOBOK I 5 BEBEAL PR P 2 o/ L B0 1T v B o
ALFE 2 g/ L BB rh T BRAL AN 3.5 o/ L BT I
BT A BAHRTE T 3 AL, L5 HE KSR 23 0
0.613.0.587 i1 0.574, T4 ip ¥ 5 CK, (#H L, 25
B K PORYE N 60. 34% i B H#E MR K 0 Ak B2 3k 3
—EREIE (3.5 ¢/L) Ja , B I 2 B9k 70 75 kAT )
TR EHE KSR o T A A AT K Oy ox)
IKBCRAT M HIAE I
3.3 ZAEKERNESHERE

Xof 2 2% AWURL K T 5 R A B R K OR 8 A
ZEG WK AOCR (P{E 2 0. 501, bR 22 0. 198) fii ]
SAS # f 3 47 Shapiro — Wilk (W 4 35 ) A
Kolmogorov — Smimov ( D #;: 55 ) , 5 Hi Shapiro — Wilk
{H>4 0.904 717 (P =0. 081 5) , Kolmogorov — Smimov
{64 0.206 094 (P >0.0532) , i SAS g : YFEAR
75t n<2 000 W}, 45 5 2L Shapiro — Wilk (W #:5)
e, GAEAR A1 n > 2 000 B}, 45 5 L) Kolmogorov —
Smimov (D ¥ ) A" . HE 1 AL, A VERAEA
A on =17 i, W K5 #{E Ry 0.904 717 (P =
0.082) ,itH Ay W (E 1 E R P >0.05, KfE
T LA 30 5, 1T LA AR AS BORHIR A IE 2504 o
VI 25 5 MK ROR BA B AR PR WA, 7T
PAAE g 28 S0RK I8 5 9E ASCR 0 5E FR AR
3.4 HERKETESKkSFARER

OSOK I 7 BB ST i THLsE A E,
T 1 ot o AT A B — S B, (E B A PR R R K
oA R E IR, G 2E 7 i R B IR R
A& Ab PR ZEFE K 7R K 23 AT AR I
6 I . HREH] BRITAEIK 73 77 Ak #AN
B fE BE A 1.0 g/ L TR K b 31 ) 7 it 55 7K 43 R
RORY & TIUBOK AL 38, 5 HE K 255 ROR ik
WA S5 R —B MRS E RCRES 1 3 DM RUSIK
TEWEAL PR, H = 43 %M 0..80,0.79 1 0. 91 t/hm?,
KA R FHZLE (WUE) 4y 0.30.,0.29 1 0.32 kg/m”,
H 3 AM4abBE ™55 WUE TR FZR. T4 5K
AR K T 5 B AL FRAH L, 7 A WUE B 2%
i T AR 3.5 g/ L ITAE S RS Y] R 5 ik Ak
MR AL RE N S o/ L IFAE VR B 5 B Ak B 31X 150 W)
WALRE g 3.5 ¢/ L 17K 2wl LA IR #E 47 S8 K I8 75
HETR Y, AEK 2375 B I 30 57 S BUAEE 2, L ok £
K535 e, AR T T K R R 2 80% 38 S HE B
IKER . EXMAEAFET 3.5 o/L WUSUK B KBRS
2.0 g/L UK HE K HORAR 2 o A8 f0] b 8 WL K 4
M BE Ko 5 SRR L, T AE 912 S0 Uy 199, AN B R AT A

{ﬂ‘ﬁﬂﬁﬁﬁ’ﬁﬁﬁﬁkﬁggﬁiﬁjﬂgﬁhg'm] i
£6 MEMEAE. EIANFANE

Tab.6 Water consumption, yield and water use

efficiency of oil sunflower

e FEK R/ SR/ K4y R R sCR/
mm (t+hm™?) (kg-m ™)

Tl 251. 64 0. 80°! 0.30°"
T2 265.77 0. 74t 0. 27!
T3 256. 85 0. 794! 0.29°
T4 244,52 0. 55" 0. 224"
T5 251.26 0.43" 0.17¢
T6 253.24 0. 62°%h 0. 24 ¢t
T7 268. 53 1.24" 0.42"
T8 277. 88 0.96° 0.33¢
9 282. 15 1.29" 0. 44"

CK, o 301. 42 1.69° 0.55*
Ti1 264. 50 0. 55" 0. 22"
T12 258. 61 0.48# 0.18"
T13 251.39 0.56°%" 0.21°%
T14 278.28 0.91° 0.32%
T15 261. 50 0. 64%fh 0. 23t
T16 261. 68 0. 77 0. 28!

CK, 5 271. 45 0. 84 0.29¢

VR [ B4R AL T2 ] % 53K K F (P <0..05)
4 g

(1) SR FE 1805343 #7712 % 3 sl /K ) =5 o i 2%
8 R[] E 7K 5T 6 AR R AT PP A, AT DAAE AN 2R 5
BRI A TRAR AL S5 BN 0L R 2 A K
R B 5 40 o — A T K RO 5 A 3 80 B AR
B, B IR IEZS 40 A, A K S5 R 30 S 8 An A e LA
BRI RN S & WM, o AR 9 Ak B 8K
S5 AN [a) I8 75 E TR B S0 6T 8 7K 38R 5 e 1 DF- A R
B

(2) iz FHHE K ROR 256 3 U3 16 A5 V7 1 V7K 3L
F RS GE A 8 5 HEBE AT LA F 9 28 0 Rk
AT AL TR 7K TR R 5 AR K TR TR AR A ) K AR
SR T ZE TF A6 9 Ry 7K R e 7 R, 1 A s K
Jo o5 SRR

G aEIEMmZE MRy L e %N
BT B DX 28 OB K R T I O I A B R
3.5 /L, fcid THEAT K 43 75 B 00 2R B O A 0.
MUK AR B A F BRI (<3.5 g/L) UK
IRV 5 X I 2SS AL, ik E] 3.5 ¢/L
I, 55 Ay 3 ‘1 R o A B RS W 80% Tt 43 ik
F14) T B A T, FL At AR 7 S A R
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Zheng Jian,Cai Huanjie, Wang Jian, et al. Fuzzy evaluation to integration benefit of regulated deficit irrigation of mini-watermelon
based on information entropy[ J]. Transactions of the Chinese Society for Agricultural Machinery,2011,42(7) :124 - 129. (in
Chinese)
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watershed of Binzhou. With DEM data and remote sensing image, the main routes of pollution from non-
point sources, i.e. , surface runoff and soil erosion of different land use types were estimated based on
SCS — CN model and RUSLE model. The precision of the model was validated and analyzed and heavy
metal copper (Cu), lead (Pb) pollution loads from non-point sources in the watershed of Yellow River
were estimated. The results showed that big differences exited among the soil heavy metal concentration
background values from different land use types in the study area: in industrial land, mining land and
grassland, the background value of Cu and Pb was high; in woodland, the value was low. The total loads
of Cu and Pb was about 6 519. 13 kg/a and 2 680. 04 kg/a. The variation ranges of heavy metal pollution
loads from soil erosion were large as well; the values in sparse woodland and grassland were the highest;
in woodland and irrigable land were the lowest. The value of heavy metal pollution loads from surface
runoff also differed greatly: the value in grassland and sparse woodland was much higher than in woodland
and dry land. The research could be used for further analyzing the characteristics of the transfer of heavy
metals, studying the heavy metal loads from non-point source, and adjusting the land use structure
reasonably.

Key words: Heavy metal Non-point sources pollution Pollution load Surface runoff  Soil erosion
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Evaluation of Regulated Deficit Irrigation Performance with Saline

Water Based on Principal Component Analysis

He Xin' Yang Peiling' Ren Shumei' Cheng Manjin® Zhang Yiqgiang’  Jiang Guangyu'
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Abstract: In order to find optimal regulated deficit irrigation scheduling with saline water for better oil
quality, higher yield and safer management of high oleic oil sunflower, a pot experiment was conducted
and the principle component analysis method was used to establish a comprehensive irrigation quality
index of saline water by the weighted sum of different evaluation indices. Then, this index was applied to
evaluate and analyze the performance of saline water deficit irrigation effect. The results showed that
comprehensive irrigation quality principle component obeyed normal distribution significantly, and
included 93.29% primordial quality attribute variation information with better representation and
objectivity, and thus it could be used as the overall oil sunflower regulated deficit irrigation with saline
water evaluation index. The critical concentration of saline water for oil sunflower in Hetao Irrigation
District is 3.5 g/L., and the most suitable period of water deficit is the floral initiation stage. When the
concentration of saline water is low (less than 3.5 g/L) , the regulated deficit irrigation with saline water
has less effect on the yield and quality of oil sunflower. When the concentration is 3.5 g/L, irrigation
scheduling with mild deficit(80% I) in floral initiation stage and 278.28 mm water amount during the
total growth period should be the optimal irrigation pattern for saline water of regulated deficit irrigation
with the coordinated yield and quality of oil sunflower.

Key words:; Saline water Regulated deficit irrigation Principal component analysis  Oil sunflower

Irrigation performance  Quality control



