\M‘:Eb e s Sy
201744 A B %364 %4

Journal of Irrigation and Drainage

XEHS :1672 -3317(2017) 04 - 0037 - 05

K -7 7K AT R B R A K e AR N = E YRR

%KEEI, ﬂ‘(ﬁﬁjlla @RE@“
(17T KF KA KEFIZ, HFE 210098;
AT HEZHEHERLKEIIALFEHFHEZLEERET, &% 210098)

B A 206 B A S A A RARGAT T i F 80 & AR, I BRSBTS A
AR X, B 5 A A KT A A — 5L A 3 AN B BRSO, R K AL BT A 1.3 A0S /L, e
M A KA fo 2 F AT, B RE AE—WIERS A | g/L RS B RS ot @ AR SPAD Ao = & %o 7 9
s PR RS K AL B 8 e, BRI A AR OBOR RGBS T AR SPAD R R 2, B T
ERATHIAME A KAL) 3% FE A KAt B MBS R B 2 b CK ] £ 72 478y, B A S ot @ AR SPAD %
)RR 8 A ST ISR TR BEAL IR, SR R, A — L AR 3 B R W v R KA R — L
AR R B AL ST, SR R AR R AR R R D, R T K B R R BOBK I B 5 T R I T AR KK
OB AT R 6 B 2 5 A AEAE I SR B L, AR SR B AME B A AR B K E

X B I MoK R REE; BA; AR BERK

FE7 S :S274 SCERFRASRD : A doi:10.13522/j.cnki.ggps.2017.04.007

MEE, KA, ZIER . MEK-RK AR RT EoRE KRR R A= B RN )] EBHEK F 4R, 2017,36(4) :37-41.

0 5l &

8 6 5 g X M % JE 98 0 5K, B2 [X b 7K 8 98 AR K 49 2 5 k2 0 i R VR e 2 A e
VAR XV 7K Y 2 ) R L S AR P R I R A . RO — RV R L A R R 1 £
HEVEY BRI BT FE R LR R AR K S B B IS L. O MIRIERN, £RER
5] A 7 BTk P ], LR = P P 5 MR K 1 B K FE RS AR D6 o ™ A P G F R K 3 K
KR AR B2, A (RS, K AL i T — 58 B, oK A B A AL A S 2 R A
ASAY,, U RV 252 A, T AR MRS, Al Rl R AL M R B SR, T4
JRR B P AR, R R AR T AR B R . 3K R B S 50 0, oK 1 IR AT sk
ARV, ™ LA T3 /LB, X4l A K Vs M L 2 A IR P, BB K T3 @/L B, S & e A
W55 5% SN o T 2 R BT TR 3 /L UK I A R TR M R T R
BB . T EHS IR Y], B AR T W7 RN FoR A0 7 B TR T4 0 I K
T LRI (=3 /L) B F e %A

LAERIF 5T 2 LA K B0/ I B A A B AT 5, 118 T sk AT K A B A AR = d R B {H 32
BRI T R K BB TR MR K % 7K TR A VTR R X X R -V K RS B R T b . Atk i
it I 2 K AR R AN R A A R P TR K W X KR KR B B RS, LU & B
T 5% 35K UK - 126 7K A2 5 E R R It — 5 B 22 18R -

YR B EA: 2016-05-20

EETE : [EHRE AR EEE T H (51409086) VL7744 H AR EFE 475 (E 5 410 H (BK20130838)

TEBREN HE L9991, Lo, 2 RN o WL AR, F BN FR L BEERTRI A HEBE 57K . E-mail: 506094452@qq.com

BIEVEE W (1982-), B3 VLRI N o PRI, 32 22 /K b W UR0R K] L R P TR IR 7K bt 8 4 I O L 15 A R 5 5 T [ 7 9
E-mail: 332155763@qq.com

37



1 MRS RE*E
1.1 eI

PR K T O BE S 206, T 2015 4F 7—10 7 75 T K 2 5 /K [l X = AT Ak . Ak
50 cm, B4 40 em, BEK TR TS £, B ARRT, I 2 mm 07 )5 A , T e 1 45 kg, TESE R R — IR
(AR oM 1.25 glem?®) , L) AR , FEAR R 2 6.66 ¢, A HLIE 51.14 g, BRIRET 2.66 g, il A4 7.78 g &
KEASHRARIE 4.5 ¢ JRE . RS E 2L a6 3k N EZK R IG

PATURA ™ 4 B A K AR F A OUR 2 EAT 58 450, LR I B 1.3.5 g/L = AKF AR F IR IR
Sy T TE A BT S — LA 3 AN B, LSS A IR KR N X IR (CKO L JE 10 M EE R 1D, AR EE 3 A
HE o BUBKEERER T WAR 20 G50 ) 5 B ke s TR i S 3R SRR AR ORI U 58 R OR R 1)
P AR AR CRESE 2A EORL I 2D B S 4R AR K RIUREL SRR KO .

F 1 B A RROR K- R R BRI R g/L
EEM CK Tl T2 T3 T4 TS T6 T7 T8 T9
HHHI(1~24 D F 1 3 5 F F F F F F
HATHI(25~39 D F F F F 1 3 5 F F F
i HE— 7L (40~61 D F F F F F F F 1 3 5

E - RBOARRIH AT F AR IR AKHE , B AR R B UK HERE -

PO S B N L

SR 0710 0716 0723 0727 0801 0806 0811 0816 0821 0825 0902 0910

CK 2 3 4 4 4 4 4 4 4 4 4 4
T1 b3 2 3* 4 4 4 4 4 4 4 4 4 4
T2 b BE 2 3" 47 4 4 4 4 4 4 4 4 4
T3 4b¥E 2 3 4 4 4 4 4 4 4 4 4 4
T4 4b#E 2 3 4 4 4 4 4 4 4 4 4 4
TS5 Ab# 2 3 4 4 4 4 4 4 4 4 4 4
T6 b # 2 3 4 4 4 4 4 4 4 4 4 4
T7 kb3 2 3 4 4 4 4 4 4 4 4 4 4
T8 4b 2 3 4 4 4 4 4 4 4 4" 4 4
T &b 2 3 4 4 4 4 4 4* 4 4" 4 4

VE AR AEROROK IO AR, SUA R K AR B AR K
1.2 $EWRNE /574

PR TR TR B SRS T d5 v 2 AR 2530 %) 2 v B, R P 2 &=, 0 3 o, B . T AR SR
LI-3000A M- [ AR A 7 565 — 1 R T i, 0 3 O, B3I o 4R 35 R FH 502 W4 35 O g 28 — v Jé I i,
AP 5, DU 5 UK BUSME . FORARI TR 0.01 g b B2 R P&, T2 &S 48 b5 A e b R ORI 2 .
1.3 BHES R

FH Excel #E4T £ 8510 S FEE B, FH] SPSS 19.0 34T 2 3 14 22 5% 0 #T

2 RS0

2.1 BURIKZBEERN B E K E RS

EH 3 ] I, BRSO AT A B FTEE K B 6 KR R A A RIRE B ) 52m . 5 CKAHEL A BN 1 g/L 1
7K T KR T R RN BT — 5 R HEE T (P<0.05) s B AL A 3.5 /L IR, kv W S 32 B4, H s
H A SR 5% T 1038 (P<0.05) , 32 252 DRUAEIR AR 10 FE R w5y , 33 VA 05 388 s g, o K = A 1 R
TEAF ARG BA S, AT s TR MR A K™ s FEAS R AR B AT TR IERR IS , 7R /K HE AT T Kbk A A ML
IS, AR FHUR K R TR ARG , A RIS S o “J-TR IR 7 A B AR S, 1T (07-29) , 5 CK bR =il B, T AL 2R
75 8.16% , T2 T3 Ab PR 12.93%  28.91% ; fli 74 311 (08-12) , T1 40 H 51 1.88% , T2 T3 AL 43 HIMK 4.71% «
10.36% ; LA (08-26) , T1 AbHE 151 1.52%, T2\ T3 AL 537K 2.90%4.15% . 258, B A= B HAHERS , THURK HE
TR T KA v A (R a3k A ) 4 FH 24038 08 59 5 JH R vk 7K TR TR P M ST o 3R - - YR 7 A B VAR 3 i
11(08-12), 5 CK ¥k s M b, T4 AL PR 1.13%, TS T6 AL FE 73 HIMIK 11.30%24.86% ; FLEIYI (08-26) , T4 b i
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1.11%, T5.T6 AL 22 73 HIIK 8.02% 16.60% o “IR -1 - i " A B HEME AR 20T, AL 2 (08-26) , 5 CK bk =i AH L , T7
AbFE 157 0.42% , T T b HE 43 MK 5.58%12.97% 3 Tk 52 ¥ /K HE B )5 (09-03) , T7 Ab#H 155 0.41% , TS T9 Kb HE 4y
5l B CK A 5.39% 12.86% » J LT JoAME2 2L, B £OK Ol g 70 A KA N AR B AR K bR s B A K. 45
b UK AR 1 /L5 BoK R i B S5 2 dhAE T L 3 /L il /6 A B 55, (H/N - 5 /L I mail /6 A L 28 38
TRABE R T K AR oy B ¢ PR 2 e R FEE R TR - - 7> IR -1 - B> VR TR o

&3 ZAEAR R E KGR S cm

B 0715 0722 0729 0805 0812 0819 0826 0903

CK 30.33a 63.00a 98.00b 135.00b 177.00a 219.00a 239.00b 241.00a
T1 438 30.00a 64.00a 106.00a 140.67a 180.33a 222.67a 242.67a 244.67a
T2 kb3 29.67a 57.00b 85.33¢ 125.00¢ 168.67b 211.33b 232.00¢ 234.00b
T3 hbo 31.00a 50.67c 69.67d 110.33d 158.67¢ 204.00¢ 226.00d 231.00bc
T4 kb 29.00a 62.00a 97.00b 136.00b 179.00a 221.67a 241.67ab 243.67a
TS kb3 30.67a 64.00a 99.00b 125.00¢ 157.00¢ 197.33d 219.67¢ 221.67d
T6 430 29.67a 62.67a 98.67b 114.00d 133.00d 173.00e 197.00g 201.00f
T7 b 30.33a 63.33a 100.00b 136.67ab 178.33a 220.00a 240.00ab 242.00a
T8 kb3 29.67a 63.67a 99.33b 135.33b 177.67a 209.00bc 225.67d 228.00¢
TO kb 29.33a 62.67a 98.33b 134.00b 176.00a 193.00d 208.00f 210.00e

R E U SRR IL AN R SR B 2 55 W35 (P<0.05), T .

FH 2% 4 ] 1, TR KA AR - TR 2 BUROK T 10 B AEE /K s B RS2 M Sk s A L. 55 CKOM B, 4k B R
1 g/L FBUR K 6 T K e T AR 2 1 AN B SR (P>0.05) , B AL FE A 3.5 /L Ik, I T AR 44 B I 52 2141011 (P<0.05) ,
JaFAE R TR o AN R A B E MR ASE XONT P AR ) 52 e 5 B A [) S0 R K R B 5 P 9 7K YR SR T e [
H— B AMERIN. o “ Rk -1 7 A8 B EBAE AT, 31T 1 (07-29) , 5 CKAREL, T1 AR BE /5 1.59%, T2 T3 Ab B 43
MK 5.38%13.23%; FLEI (08-26) , T1 AL 0.85% , T2 T3 AL B /3 HIMIE 1.69%2.65% o “ V- Jili -1 " 38 5 E
RN, Sl 7 (08-12) , 5 CK AHEL , T4 403 5 1.40% , TS T6 AL FE 73 MK 4.01% 8.22% ; FL 24U (09-03) , T4
Ab T 757 0.68% , T2 T3 Kb BE 73 71K 2.82% 5.08% o “ VR -1 - Ji " 22 B E R AL AT, AL 2 (08-26) , T7 Ab L 5y
0.52% , T8 T9 Ab 3 43 HIEK 1.92%  4.01% ; Pk 52 7% 7K #E Wk )i (09-03) , T7 b B 51 0.51% , T8 T9 4b H 43 HIK
2.03%4.06%. £ b, UK A EE 1 g/L o TR RARA TS (22, 3 /L Ml /E 2 AH /T 5 g/L
(AR, 28 85 E AR 0T T oK it T AR A 2 PRI 2 e 2 B DR R - IRl -YR 7> TR -1k - > iR TR o

k4 BRETRHHERTEAR cm’

H i 0715 0722 0729 0805 0812 0819 0826 0903

CK 210bcd 276abc 378abc 442bc 499cd 546b 574b 591b
T1 42 214a 280a 384a 447a 504ab 551a 579a 596a
T2 4b 209cde 266e 358d 426e 486¢ 535d 564c 581c
T3 b2 213ab 251f 328e 414f 476f 527f 557d 575d
T4 4b 3 208de 273cd 377bc 444ab 506a 551a 578a 595a
TS A2 206e 279a 380abc 436d 479f 529ef 557d 574d
T6 A2 212abc 276abc 383ab 428¢ 458¢g 51lg 544f 561f
T7 4b 8 211abed 274bed 375¢ 441bc 497d 547b 577ab 594ab
T8 AL 2R 213ab 271d 376¢ 444ab 501bc 540c 563¢ 579¢
T9 4b 208de 278ab 379abc 439cd 498cd 531e 551e 567¢

B3R 5 AT, AN 22 B AR 20T AR KA A FE X oK SPAD B2 M #R R BN < 1 /L fmi AN &, 3
S5gLAMEIER,S g/L HHIIE- R T 3 /L. “Ri-ik- 1% "L B REMAE AN, 5 07-29), 5 CKAH L,
T1 A3 5 1.47%, T2 T3 AL EE 5 K 4.34%  11.94% 5 FLEIH (09-03) , T1 42 155 0.99% , T2 T3 4b £ 43 K
0.99%2.33% . “¥-Ji-1 "R T S AERT (08-12) , 5 CKAHEL , T4 Kb FH 57 1.14%, TS T6 AL FE 43 A 3.75%
10.10%; FL#AH (09-03) , T4 b HE 15 1.04% , TS T6 AL 3 73 FIK 2.23% . 8.63% o “VR -1 -7 28 B HEBE A 0T, 7,
I (08-26) , 5 CK AL , T7 A 5 0.25% , T8 T A FE 43 I 1.41%4.29% , 1K 5 3% K E % 5 (09-03) , T7 Ab
5 0.30%, T8 T AL 73 Ik 1.49%3.42% . 5 b, SRR AL 1 g/L X FoK 2 2 A 5502 #4EH ,3 g/L
(R4 FH B RAH N T 5 /L B4R F 5 58 8 REWR A 200 T oK P 2 3R i 24 TR B W R B2 D9 ““ 9K - Jal- 7R 7> V% -
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k5 Z A E A 2K SPADAE

H 4 0715 0722 0729 0805 0812 0819 0826 0903

CK 41.5ab 44.9a 50.0bcd 56.1ab 61.4bc 63.9b 66.0b 67.2a
T1 b3 41.3b 45.3a 50.7a 56.7a 62.1a 64.6a 66.7a 67.9a
T2 421 41.6ab 43.4b 47.8¢ 54.9d 60.2d 63.1c 65.2¢ 66.5b
T3 b2 41.5ab 41.8¢c 44.0f 52.6e 58.4f 61.4e 63.6d 65.6¢
T4 K2 41.1b 44.7a 50.3ab 56.8a 62.1a 64.6a 66.7a 67.9a
TS5 42 41.6ab 45.1a 49.7cd 55.1cd 59.1e 61.9de 63.5d 65.7¢
T6 4b 2 41.3b 44.5a 49.4d 53.2¢ 55.2¢g 58.3f 60.2¢ 61.4e
T7 42 41.9a 44.7a 49.6cd 56.0b 61.4bc 64.1ab 66.2ab 67.4a
T8 AL 2R 41.5ab 45.0a 50.4ab 55.7bc 61.1c 63.6bc 65.1c 66.2bc
T9 A2 41.4ab 45.1a 50.2abc 56.2ab 61.7ab 62.4d 63.2d 64.9d

2.2 BORIKAZB BRI 2 RIENHSH R

F b FOK P B e b (R B L 7RI 80D AR IR SRS B R 6. R FOKIGR 1 38, & Ab 3P 1)
Tl R R R AR AR A S A — B AN RIS AR ST, B ROROR AT B T, ORI,
FKILN CK=(T1. T4 . T7 A FE)1 g/L>(T2. TS5 T8 AL FE)3 ¢/L>(T3.T6. T AL L) 5 g/L, 3 P ML AL 20K/ Ay
“RETR-TRT> VR -JF-TR >R -1 - 5 2 W TR 0 o v R/ T KBRS i, 98 0 7™ L, a1 T'9 A 2 f el
i R 2K 32.9% , BRI IE 17.7% 0 SUBUK FEE 3 308 K8 AR BULE FOR B TE A 4FAE |, F
e U N 7 R SRR , AR K R W FOR B . 5 CKAHEL 740 1 @/L(T1.T4.T7 ZLED XF
T K AR RERE TR A KR N B R, 3 @/L(T2. TS5 T8 AbF ) B 481 45 T KA K AR 4 UM AR 4 TR AR AR K,
5 g/L(T3.T6.T9 AbH) M1E A I . TMUBUKA b FE R RUKE KBRS J5 , 3 BUR KRR AP B S 2

k6 HAERTFHARIN S SH T

Ab R K /om FeaK/em it /om TR /g R/ (g 1K)
CK 16.6ab 1.9b 4.6ab 24.44a 123.50a
T1 16.9a 1.5a 4.6a 24.43a 123.37a
T2 16.0c 1.8b 4.4cd 23.44b 114.86b
T3 15.4d 2.2¢ 4.3e 22.26d 105.72d
T4 16.8a 1.8b 4.5abc 24.55a 126.18a
T5 15.4d 2.0bc 4.4cd 23.33b 113.51bc
T6 14.2¢ 2.2¢ 4.2f 21.29¢ 99.01e
T7 16.4bc 2.0bc 4.8bcd 24.37a 124.30a
T8 15.1d 2.2¢ 4.4d 22.78¢ 109.81c
T9 13.8¢ 2.5d 4.1f 20.11f 82.90f

3 FitERE

DB N BN 1 /L A TR AR = TR 7 B S RS S S AN W T £k
FE293.5 o/ L IR T oK MR o « et T AR 7 B AR AR T A 220 I S A/ T EL 0 £ P B sk 4 R
{BEDITTE PNS

2) A2 B HEMAE TR TR A A IR RE B K/ A IR -J-TR 7> TR IR - TR R 7™ B R R i R P
RN R > TR AR > AR R 5 - IR-87 SE H HEIAS 30 TR A R AR BN 2 (K52 /s » %o
AR B KRR O R - IR 7 5 o 7 B S M i K PR VB R 2 U 9k - 3R - R » Ui W T R A B AR A IR IR
‘LA P AR HE B -

3 AN E LA™ AN I 10% 9 R 5 52 96 B JUJ AT 8l 3% -V 7 52 B E AL 30 FHAT AL EE DN 5 g/l
LA R 5 ROK AT R, BB AR IR R A B AR S AL AR T 5 /L AR 3E 4T HE I8 » T
VRSB MK L EEAN B T3 g/Ls

PRI, PRI K B 1 P B = AL X, PR SRR /K (R P2 0 % 53 P 52 5 VR AR o PR oK ik
PR IR ANAR R o BEFUAS R T ZARAIRAR 1K, 5 KA € 2 5%, JR IRt — DT R R IS F 7
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Impact of Alternating Irrigation Using Saline and Fresh
Water on Maize Growth and Its Yield

ZHENG Junyu', ZHU Chengli"?, ZHAI Yaming"”’
(1.College of Water Conservancy and Hydropower, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Efficient

Irrigation-drainage and Agricultural Soil-water Environment in Southern China, Ministry of Education, Nanjing 210098, China)

Abstract: This paper investigated the impact of alternating fresh and saline water in irrigation on maize growth
and its yield. We took Long Ping NO.206 maize as the model and grew it in a greenhouse. Three alternations
were examined: (DSaline water - fresh water - fresh water, @fresh water - saline water -fresh water, and 3 fresh
water - fresh water - saline water. That is, the plants were irrigated with saline water at their seedling stage, joint-
ing stage and the tasseling to milk stage respectively. The salinity of the saline water was 1, 3, 5 g/L. The growth
and physiological traits of the plants were measured during their growth period. The results showed that irrigating
by saline water with salinity of 1 g/L did not have noticeable impact on maize growth. An increase in salinity,
however, could significantly affect the growth and physiological traits of the maize at seedling stage. As the
plants grew, difference between the “saline water - fresh water - fresh water” alternation and the CK (fresh water
irrigation only) decreased due to the strong compensation of the maize in its early growth stage. The most severe
suppression to maize was in the “fresh water - saline water - fresh water” alternation, followed by saline-water ir-
rigation at the seedling stage and the tasseling milk stage. Irrigating with saline water in the tasseling stage had
the most severe influence on maize yield, followed by at the jointing and the seedling stages, suggesting that sa-
line-water irrigation at reproductive stage should be avoided. In summary, alternating saline and fresh waters in ir-
rigation can sustain maize yield in coastal farmlands if managed correctly both temporally and spatially.

Key words: brackish water; alternate irrigation; maize; pot experiment; coastal area
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