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JE, Jiti 24 750 kg/hm® , (R A 35 50 WG Bk 57 35 ST WP AR 25 B v iF . &/NEE AR E R A
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F QRN & 2

5 LB WA H/mm

e— R A FF R 1id 133d 155d
BFF1 B, v " ” -
BFF3 B; F 80° 80 80
BFF5 B . 50" % “
FBF1 F B, F 80 80° 80
FBF3 F B; F 80 80° 80
FBF5 F B; F 80 80° 80
FFBI F F B, % % .
FFB3 F F B, % % o
FFB5 F F B, %0 %0 50’
CK F F F 30 <0 %0

T BRIR R E, ; F 2Rk K REL 5 135 2R USRS L (g/L)



1.3 MEmMB 57
1.3.1 %A K547

N RIS TE S5 109,120 131142153164 A1 175 R 5E KN Rk s T AR ST SR &4
KIEbr.

Dbk BENLIEICA R A BEZE A /N2 R AR S Ak ZE BRI AT A, SR RS 09 0.001 m (1) BRI & A
JHEEIH b2 28] b TR R, 25 350 P B 28, SRR 46 D 5 A 2B RORAS T B (R T AN T 22 1) 2 T AR 25358 (1) B
B P EMEAE NS A3 R /N R

DMTHFAEELAL. A AEF /N X IR S 5K H Sun-Scan B 76 /2 43 #7 4% (Delta-T Devices Ltd, U.K.) il
SE AN T AR B LAT, B 341E

DAL TR R . (RS AR/ R FE LR AR AN AR (B35 5 B B i B RS N L AR
f£105 'C F A4 30 min, 75 CHET 2 AE & i &, W HT i,
132 &

20174E 6 A 5 HWHR G , 78 8 A HE 7835 P BENLEL 3 AN /N X CET LA T m®) X 4 /N2 HEAT 5 A, I L AR
K VEERERL B BT T AR RS TR0 & R AT B R AL AR R R A AR AR

DA, BRI E B AR 5 R AR A OREZ DD K, BN/ NX BEA LI R 10 %, BCFIA14E .

BRI H . AN X BEALEL 10 kN 22 TH 5 HAE0R 5, BT I ME .

3) A AR A RFEE . THE /N X (1 m®) /N2 AR, B S5 48 , - HE S50 B A T AR ) A RO (5
FH/hm>) .

DN R /MK mD R FEATBORLG , 7R =15 2 SEBr ™ &, AN HE 5 3 % BCFAE,
A S A THD AR S B & (kg/hm?) o

SOT R E . M TR & b3 A /N2 KPR BEHLGE B 1 000 R0 FR T4 5 & , F 40 B 2 5 3 I, HCP
BIfA.

OFEF IR . PRI A B /N X A /N 22 IR b B W, /N 22 ZEFF A8 53 B9 5, ¥ RS FF 8 40 76 105 °C Rt
30 min, 75 ‘C2&AF R IEE BTE, WE 1 m® A BIRSHE BT &, JFHE S A7 AR B RS A0 & (kg/hm®)
1.4 BESH

TR I6 B K FH Excel #H47 10 5% AL B, I8 A SPSS #4757 22 43 #1 » K H Duncan 7% 217 £ & L5 (P=
0.05) , [F] IS} R FH XUAZ 8 AH OV 43 #r 8 S E 2 (R A M o T 308 49 #3876 SPSS 20 kAT , 2K FH Origin
9.0 B, @42 73 AT £ AMOS H1idEAT

2 HBRE7H

2.1 BURIKEERZNFEERKKF=ENFMN
2.1.1 B KA EST AN KA KGR R

ANTE IR KA BEEXS 2/ N2 AR KA AR e an B 1 Fos o Bl TR 10 B2 138 i, 5 KA L, 4%
N EIRR (B 1@ —B 1)) IR R A (B 1 (D —F 1O Rk E T4 2R & (- 1(@)—F 1
(D) FEMEANWIE K. BFF b BEAE SR T — A TERE UK 2 5, &/ 22tk m TR AR SR oM skt -4 )
RH R EHUE R CK I FrB#A% s FBF b3 (1) 2 /N A K F AR E S BR— P AE 1 2 A 5 CK B W 2 2% 5, (BL7E
FE—FF AR 2 5 5 CK AR LA AT/ , (E AR 5 T BFF A HE R IR 450N s FFB A EE AR 58 CK W4/ N2 A K F R bR i)
SUMAAN R 2 o o, & /NZE Rk I TH AR R 20 SRk b9 57 BB A bE CKdpe oK P 22 H BLE BFFS &b
e,

2.1.2 REARIES L F R LM R E T 6%

3 AN BRI E AL RN A& /N 22 7 i e ORI Rl - (R 52 . AR 3 0T LA HY , BFFS AL EE X & /N 32
FEK M R 2, 5 CK A ELFRAK T 7.20%, Ho b 5 CK Z R AR # . AR Sk K56 HET7 A B UsoK
A0 Ko RS REORE R S TR B 6 N — B2 . BFFSFBFS % FFBS Ab 3 I REE ROk 30 K TR0
BHH5CKEREE(P<0.05). 5CKAHLL, 5K FE H BLTE BFFS Ab B B i ok, FLRREL RN 2 A Tk 5 &
5 CKAHEL A3 A FEAIK T 12.90%17.52%120.36% ; A% T+ CK, FBFS Ab 34 i R A0k 450 S TR0 5 & 73 0l PR A1
1 7.26%6.36%-7.42%; FFBS5 &b BH IR R A0k 350 S TR0 B PR IR AR /N, 40 o 3.74%.5.57%4.59%



90 rAb3 . 90 g3 -
—o— FBF1 — o FFB1 i X
S —f
80 FBF3 =t B FFB3 e
—+~—FBF5 ; 5.(/////; =pith %
o B v~ 70
& 60} 8 ool
ﬁé i
so} L £ 50t
40} e 40r
30 L 1 1 L 1 L I I 30 I 1 I L 1 I I 1 30 1 L L 1 1 1 1 i
110 120 130 140 150 160 170 180~ 110 120 130 140 150 160 170 180~ 110 120 130 140 150 160 170 180
i 8]/d B 8)/d B 8)/d
(a)BFF 2 H bk = (b)FBF A Fi#k (c)FFB bk
s P 7 Uys: ¥
~—o— BFFI1 —o—FFBI
6 BFF3 6 6r FFB3
. i~ o FFBS
2 1 Tt x /
Né 4t E4t &
5 S i
5 3t NEL /
2} 2t

n n L L L L L ] 1
110 120 130 140 150 160 170 180

110 120 130 140 150 160 170 180

110 120 130 140 150 160 170 180

B il/d e El/d Wi i1/d
(d)BFF ib ¥ 241 (e)FBF 4b3 AT (DFFB b3 LA]
B e, OB e 280 pom, y

024} —o— BFFI m/d w24} —o—FBFI o 24 —° TFBI -

-« I 2 D L /

i —~— BFF5 % B —~FBF5 o

B 16} £ 16 CK B K :

£ ) Ep 5ol /

H_
§ i_ , % j» — g j‘ —
110 120 130 140 150 160 170 180 110 120 130 140 150 160 170 180 110 120 130 140 150 160 170 180
it Rl/d e R1/d B /d
(g)BFF AL FR -4 i = Ch)FBF AbF 14 )it = GDFFB AbH b4 )it =
B 1 R B GK AR A AT &K A KAGAR R
A3 TRIBF K EAZL )£ FEREMARE T
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CK 8.2040.30a 514.67+12.89 41.83+1.69a 43.81+1.13a 13 542.55+780.61a 9269.60+822.38a
BFF1 8.15+0.56a 517.82+12.48a 41.50+3.80a 43.67+0.60a 13 431.63+710.60a 9 156.80+1 194.35a
BFF3 7.9240.25a 506.45+13.49a 41.16£2.21a 43.0120.79ab 12 547.814715.21ab 8 883.314837.59%
BFF5 7.56:0.28b 448 30+36.19b 34.50+1.59b 34.89+1.80¢ 9542.4241 017.49¢ 5319.46+921.69b
FBFI 8.19+0.48a 505.26+20.89a 42.50+2.20a 43.75+0.29a 13 492.094982.11a 9237.23£904.44a
FBF3 8.09+0.36a 498.12424.10ab 41.17+1.91a 4331+1.54a 12 689.914831.76ab 8 741.20+1 048.08a
FBF5S 8.06+0.20a 477.29+21.79ab 39.1742.08ab 40.56:0.90b 11 096.41+857.54bc 7 455.69+899.45ab
FFBI 8.13+0.10a 514.6148.39a 41.17+2.58a 44.08+1.20a 13 252.94+908.12a 9 191.85+1 234.49a
FFB3 8.100.37a 497.70+34.00ab 41.83+3.38a 43.36+1.43a 13 400.46+591.00a 8 850.411 094.05a
FFBS 8.08+0.17a 495.44+20.90ab 39.5043.31ab 41.8041.20ab  12092.96+1277.93ab 8 125.3241 452.58a
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HA/NZ PR IEMZR(P<0.05), MR 5 &/ 22 P B IE MDA R IE 2 25 /K7 (P>0.05)
k4 FELHAMEEREERIMAFH

Eiztan Wi LRTIRACicE-d FpRHL R R AR A Pl A R TRAE BHRE R
R 1

AR 2L 0.664%* 1

Hubkbh TR R R 0.709%* 0.863%* 1

(R3S 0.228 0.417% 0.388* 1

AL 0.245 0.439* 0.537%* 0.268 1

AR 0.159 0.420%* 0.562%% 0.329  0.848%* 1

THL R 0.485%* 0.768%* 0.811%* 0.463%  0.820%*% (.813%* 1

FEFF A 0.380* 0.628%* 0.757%* 0.365%  0.931%% (.899%*  0.918%* 1

FEE 0.268 0.545%* 0.656%* 0.370%  0.928%* 0.966%*  0.907**  0.968** 1

TG HIZRIRTE 0.05 KT CRUID AT 0.0 1 ACH CGRND |- 5 A%

M ATT LA H, PR 5 AR SR 2 vkt b9 i SRR TR R RS AT R R IR AR OG, S
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PR PR 22 8] 22 52 J 2 IR ARG, i B3 e bR PR 22 B AH EL 520
222 AZDEESMRRATE 2682040

P g B R 1 o, R s 55 A&/ 22 P B IR AT AR SV R T B8 2 7K1 (P>0.05) , HeA AR
K7 5 & /NP R BB MR, RN &N Z2 IR R R — 8 M SR, 7 Bk — 2 SR Y@ A2 0 Hr U7 54
8 MR P 18] B IR FRBEAT 70 BT 1 5 AN R DR 50 & /N2 7 B R EL A 5 TR R

S BT ) B AR B (R i X T T AR R 0 SR 1 5t 3R AR 8 G R X RGBT
RLJFE 2 XRS5 B X AR AR B (P 8 V) 2953 5 N SPSS HR IS AL B, %o & /N 22 7= B EAT IEAS TEAR 56, 19
th R AR B 7 8 YD I 3 AT B T IEZS 20 A, itk — 2 B R DR 750 4 /N 227 B 16 B 2 T ik ok /)N, R
AMOS AT BEAT AL 734, 45 KA 5 o

k5 FF 58K KE T EE)ILE

H5Y®  HEH# HEERAER

BE X RN prera

AMn P X—-Y X—Y X—Y X—Y X>Y X—Y XY XY o E
X 02680  -0.0200 - 0.0199  -0.0355 00002 00417 00763 00970 00836 02833  -0.0111
X 05450  0.0300 -0.0133 - -0.0432  0.0004 00746 02016 01536 01382 05120  0.0318
X, 0.6560  -0.0500 -0.0142  0.0259 - 0.0004  0.0913 02698  0.1622  0.1665 07019  -0.0680
X, 03700  0.0010 -0.0046  0.0125 -0.0194 - 0.0456  0.1579 00926 00803 03649  0.0007
X; 09280  0.1700  -0.0049 00132  -0.0269  0.0003 - 04070  0.1640 02048  0.7575 02866
X, 09660 04800 -0.0032  0.0126  -0.0281  0.0003  0.1442 - 0.1626  0.1978 04862  0.6970
X 0.9070 02000 -0.0097 00230 -0.0406 0.0005  0.1394 03902 - 02020 07049 032238
X 0.9680 02200 -0.0076 00188  -0.0379  0.0004  0.1583 04315  0.1836 - 0.7471 03775
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Effects of Alternate Irrigation with Fresh and Brackish Water on

Winter Wheat Growth and Yield

ZHAI Yaming"’, CHENG Xiuhua', HUANG Mingyi', MIN Yong®, QIANG Chao', LYU Wen'
(1.College of Agricultural Engineering, Hohai University, Nanjing 210098, China;
2.State Key Laboratory of Hydrology-water Resources And Hydraulic Engineering, Nanjing 210098, China;
3. Jiangsu Taihu Planning Design Institute of Water Resources Co. Ltd, Suzhou 215228, China)

Abstract:[Objective ] The purpose of this paper is to explore the effect of different alternate irrigation methods of
brackish and fresh water on winter wheat growth and yield, and the path analysis was tested to select a suitable al-
ternate irrigation method of brackish and fresh water for high production of winter wheat.[Method] The experi-
ment was conducted in lysimeters under the rain shelter. Brackish water was treated with 3 different salinities (1,
3, 5 g/L NaCl). Fresh water (0.12 g/L NaCl) irrigation throughout the whole growth period was used as the con-
trol group. Three alternate irrigation methods of brackish and fresh water, i.e., brackish-fresh-fresh (BFF), fresh-
brackish-fresh (FBF) and fresh- fresh-brackish (FFB), were set up at jointing-heading stage, heading- flowering
stage and filling stage of winter wheat, respectively. The influence of alternate irrigation on wheat growth, yield
and yield components was studied. [Result1BFF treatment had a greater negative effect on the growth and yield
of winter wheat, followed by FBF treatment, and FFB treatment had the least effect. Under the same alternate irri-
gation method, brackish water with higher salinity caused greater inhibition on winter wheat growth and yield.
Path analysis results revealed that the traits that had the greatest direct impact on the yield formation of winter
wheat were the number of grains per spike, with a decision coefficient of 0.697 0, followed by straw weight,
1 000-grain weight and number of spikes, with decision coefficients of 0.377 5, 0.322 8 and 0.286 6, respectively.
Plant height and accumulated dry matter per plant had little impact on the yield of winter wheat.[ Conclusion]Irri-
gation with low salinity brackish water has no obvious effect on grain number per spike, straw weight, 1 000-
grain weight and spike number of winter wheat during grain filling stage, thus having little effect on yield. There-
fore, fresh water irrigation from jointing to flowering stage and conversion to 3 g/L brackish water irrigation dur-
ing grain filling stage can ensure higher yield and realize reasonable utilization of brackish water resources.
Key words: brackish water; alternate irrigation; winter wheat; path analysis
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