3464510 KBRS K TR R Vol. 34 No. 1
20234 24 Journal of Water Resources & Water Engineering Feb. ,2023

DOI:10. 11705/j. issn. 1672 — 643X.2023.01. 25

TEAS ETRMILERHEZEERFEMN MR

ok, M M OREmR, 2%, m s
(1R R KA R TRE2ABE, #iiE L%%?k?? 830052; 2. FrimsK M TG & 57K K ERF G S LK E,
i B8 AT 830052; 3. FimK K BHFA S RE, Fiik L& AT 830049)
W . AFEEES T K (Zea mays L. ) AT WG B A LK 5 LT R, DT A58 58 T K 45 B AR it
PSR , LU K E 339”7 Sifat, R IEASIRIG T, R RIR T B - BER S - BRI R E 3
Fhk s TFRR(50% ~ 80% FC.60% ~ 90% FC.70% ~ 100% FC,FC a5k &) , 25 9 MG H(T, ~ T,) 4>
HrHE & EARARAF B B AR A0 AR 7 5 T K5 R AR (WUE) By 25 B M FORSAEFM -
HK A RAFAE 50%  ~ 80% FC B, LRk JH 1 T B 1 B B (LAD) F™= 2 1 5 20N (R 253 s 7k 431
HER(WUE) ST 5, Ty AhFRAY 7= b f 5,y 17 114,51 kg/hm® ; T, 4bFRY WUE e, 8 3. 11 kg/m’ s FEHESK - ¢
PR S KA b R B R TR R AR 1 OHLAR I B i i, P Ty AR BRR 3 AN R s, Al
11.02.4.11.69.96 ¢/100g, LI =& . TH B B8 R WUE N3aFs , B TRAUE LGN W T, AT AL 45

A s A DX AR ORAE S 46 — RERN) K - SEBINE E Y OR300 50%  ~ 70% FC
70% ~ 100% FC.70% ~ 100% FC .

KR LK L UTRR; T B U G AL dbi
R E 4 KE:9275.6; TVI3 XERARIRAD . A NEHS: 1672- 643X(2023)01-0207- 09

Effect of upper and lower soil moisture limits on yield and quality of
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Abstract : It is necessary to determine the appropriate upper and lower soil moisture limits for drip irriga-
ted spring maize ( Zea mays L. ) at each growth stage to provide a theoretical basis for the upgrading of
maize irrigation management in Xinjiang. Cultivar “Taiyu 339” was chosen as the test material, and
three upper and lower limits of soil moisture (50% ~80% FC, 60% ~90% FC, 710% ~100% FC, FC is
the field capacity) were set at the jointing stage, flowering — filling stage and filling — maturity stage of
maize respectively and nine treatments were established to analyze the effect of different moisture contents
on the growth indicators, yield, quality and water use efficiency ( WUE) of spring maize using the orthog-
onal experimental design method. The results showed that the plant height, aboveground dry matter
mass, leaf area index (LAI) and yield decreased significantly when the soil moisture content was main-
tained at 50% ~80% FC in each growth period, but water use efficiency increased. In general, the yield
of T, treatment was the highest, which was 17,114.51 kg/hm”; T, treatment had the highest WUE , 3. 11
kg/m’. Furthermore, Increasing the upper and lower limits of soil moisture content during the filling —

maturity period was beneficial to increasing the content of crude protein, crude fat and starch in maize, a-
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mong which, the indexes of T, treatment scored the highest, which were 11. 02, 4. 11 and 69. 96

g/100g, respectively. Taking yield, dry matter accumulation, quality and WUE as indicators, the com-

prehensive evaluation based on entropy weight method showed that T, was the optimal treatment. In sum-

mary, the recommended appropriate soil moisture for drip irrigated spring maize in the northern Xijiang at

the jointing stage, flowering — filling stage, and filling — maturity stage is 50% ~70% FC, 70% ~100%

FC, and 70% ~100% FC, respectively.

Key words: upper and lower limits of soil moisture ; drip irrigation; spring maize; yield; quality; entro-

py weight method; the northern Xinjiang
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T,>Ty>Ty>T, >T, >T, >T, >T, >T,, lEM S HEEx
R T; Ab B (69. 96 ¢/100g) , Hik T, 4k B
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(69.12 g/100g) , Wi 43 BIHETEH; & S AR AR T, 4b
JH(65.58 ¢/100g) 35/ T 6.7% .5.4% , BEFEK
(BT , TR TER & B i . P9 B, e 3k
TR AL - BRI AR K BT R 60% ~
90% FC FERER I - R R AE 70% ~100% FC
Xof i iR R KA TE B S B AT 25 (R I R B

() HEMA AR, E 4 (b) A [k 434k 2
SEARMEATEOEWKRE, T, T T, LhHY5
T, Ts T, T, b [ 25 F B % (P <0.05) (HY
T, T, b3 2 PR3, T, (T, (T, | T, AbFRAGHH &
H& R T, Ty Ty AbPRIRES T 15.7% ~27.3% , [
— KRR FORKL R A A2 RA K, b
HEASGEHEIMEMITE R T, >T, =T, > T >
T,>T,>T,>T, >T, HEA G E AN T, 4
FH(11.02 g/100g) , % T, T, Ty AbBE 4> F$E = T
23.7% .20. 8% .27. 3% , % T, . T, 4bF 4 B #2 5
11.4% 12. 7% , ML & (5 & & AR oy Ty b3
(8.66 g/100g) . I F I, HEIK - S BIY LA FRK 5
LR 70% ~100% FC A By T4 E R E E
J A i, SR AT AR R 1 SRR T
FORMBGRI , it R e AR = 25 5 2 0 7= ) 1)
kb iz NS T KA R

(3) KRBT & . Ml 4 (o) TP Rk 434k 2
XFEKHIE N & J kA, T, T Ty 2hFY
T, Ts T, AbBEZ ] 22 50k 3% (P <0.05) ,{H Y
T, T, T, fb ¥ Z [A] 22 AR B 2%, Al — K53 LR

PRACFRZ W] 22 5 AR . £ A B2 g 7 % i b v 2
RBIFE R T, >Ts >T, >T, >T, >Ty >Ts > Ty >
T, MR & w9 T, ALBH (4. 11 ¢/100g) , %5
T, T, Ty KFE/ 5% T 17. 4% .16.8% 18.4% ,
BT Te Ty Kb B3 51 £ %5 1 28. 4% . 24. 2% |
26.1% , ML W7 & & S ARAY 9 T, &b 3 (3. 20
g/100g) o IR, P W YRR K T IR
16 - MR AREN — BRI K BT RR A
70% ~100% FC A5 Bl T E K ALAR T & fE 19 $2 s , K
JR PR SR S B o T 2R MK B TG R
I, KRR IS 2 B S HG 0 5 B Wik, AT Re AR
Koyt s E K IR iR & &, S BURNI &2 &
HEAEAR TR AR T KT AL 2R
3.5 AREKSLE.TRAEFRNEEITEMN

T A R G R AR K 43 bR RS
TR BT B R WUE RS2 O,
T BAAFE IR DT U K S50 1 Ry BR A, X6 45 Ah B 7
FITARH 6 DMIPAN R PR EEAT T RALE 017, 45 2R
Mk 4 FroR, £ 4 PARGER AR = 5 T BT
F5 GER MR B OHLIR DT WUE KUCGE R Y, ~
Y, , HAE B4 51R 0. 63.0. 94.0. 93.0. 89.0. 91,
0. 88, 73 Hr A & Lo AT LAAS 3 256 A f i Y FE A
H Y, (0.44) KUK Y (0. 15) o srHras Rk, %
AbPRERZAG oy e O Ty AR BH (0. 62) , HUCH T,
AEPR(O0. 58) , 13 I (IR Ty 40 FH(0.16) . 25 |
JiEik , LG VNS R AR BT 58 T, AR B,

R4 JBLBARTNERORELE ERERNE

AL BT SV R AR bR AL fE

Bzt RN NE
T, T, T, T, T, T, T, T, T,
Y, 0 0.12 0.33 0.12 0. 30 0.20 0.27 0. 14 0. 49 0. 63 0. 44
Y, 0. 89 0.92 0.76 1.00 0. 40 0. 83 0. 43 0.71 0.56 0.94 0.08
Y, 0. 49 0. 56 1. 00 0.77 0. 54 0.45 0. 41 0.37 0.35 0.93 0.09
Y, 0. 62 0.50 0.95 0.45 0. 10 0.70 0. 80 0 1. 00 0. 89 0.13
Y; 0.83 0.30 0.72 0.32 0.22 0. 62 0.53 0 1.00 0.91 0.11
Y 0.29 0.39 0.62 0.38 0.30 0.46 0.37 0.16 0.58 0.88 0.15
B4 0.29 0.35 0.62 0.38 0.31 0.46 0.37 0.16 0.58
HEy 8 6 1 4 7 3 5 9 2
4 W @ 80% FC =M HAE K E R, IR F71E 60% ~90% FC

FORBR AR T R R AR AR KA
RIS AR A A VR BT R B A i S e
ABFFER I, TR AR R AE 50% ~

L VL EA R T AR A, B DR AT B S 41 3010 25 %
R KT FRAT B T FE R MR 2R ) DR AR AR A, AT fie 2k
FORMIK , 31 AR A% 2R A AR, i AR 8 60% ~
90% FC AL BRAY 2% A A bn 2 i T HAR AR L. 4
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I E 20 AU R E R LT B4, REF LK
TE 50% ~ 80% FC 2% T oK 1 WK 43 kit , H A 5
AR 22 B, R K R B T0% ~
100% FC BE45 TR FEAEIE 7 07K 4375 2K, B Fl T8
TR, AR E IR T E K
TR KRG A R HERMERUN, R FER 1 4% B
KT HA BT ERAR R MRE KR
SN R R AR T R KRS M 5 (T ok A Ktk A 4
- VESI LU RS K e A B T Rk
BT, X AR IR 2 SR

KT LB, /K 45 SRE W vl 3 ok o 4 35
KA 77 g FORBEHE— N30 B 1 T R SR ok
SRTHEAR Y BARIZHE AR A AR T K R
{RREE T FLVE M ML AR 1 KL D 45 o 0T SR 4
bro AW RGN - 8BS B8 & 0K T
FRIFPREETE 70% ~ 100% FC A3 F) T2 /55 £ K 1 i
JgabR, TSR X K5 2 50% ~80% FC I,
TR TSRS B C, L RS B %R B
REe—.

YGRS ZE R, AR A F WK E U IR AR
SRXT TR PEAR FE M AN B X oK i A 5,
W T, AFEAY R S S T T, A3, LR R AT R
B AE TR I RAR 8K 4 1R R A 50% ~
80% FC ARG T EARBEFRAK B - S
W R DL A A AR X 4 K A3 0h AR R AR
70% ~100% FC, 7K 535 75 2 , K53 B ia 80N, %2
AMERLON 52 i FOK T AR B S . A EE R
FEUH R TR A - 5 B K 5 i ) 7 R A TR 2R
Z— FE—E WY 5 Bk 4 il BEAT Bl T4 i
AR E WUEDY | X 5 SEREM. 5 H %
FHITIE K RN ) WUE gt
AR EE A 5 HIEANSE 2 — 35, N Ty b FEAYHE
K EE/NF T, 23 RS2 T, bR WUE B+ T,
AbFR HF R AT RESE: Ty AFRAEVE S — S22 £ 15
IR RFETE 50% ~80% FC, 52 /K 43 Wyl By 2, &
K7 AR I L AR K R D A R, DT
FEAR T WUE 53 AN ARG & 3, Bl 25 FE 7K AR i 1) 34
K, WUE Se¥a RGN, I B ™ B A S5 , X
— S5 FEME AR

ARHFFE I TR BT AR AT LR A VRN
BT, A RGE T TR IR T AR R 2 PPN
28 ST RR RS (BTSSR, AN, AR R
8 AR AN ) T oK 5 il L3 560 A 5 0 4 38 o b S 4%
PFF 3 FH PRI T 0 — A58 AR .

5 & B

(1) 78 B ARFR 1 IS S R I K40 R IR, ¥
T 5K b N BRIREFAE 60% ~90% FC G H) T %
KR AR KT s 46 — BRI HESR - 58 2]
PR¥F 5K LR RA 70% ~100% FC Rl i &
KWAEFEA K 3 K538 50% ~80% FC £33k
™ K S T A ORI SR AR AR AR K

2) B EEESN T, A3 (17 114. 51
kg/hm®) XA T, AbFR(13 772.32 kg/hm”) 355
T 25.12% ,WUE f 50k T, AbFE(3.11 kg/hm’ ) |
BARA Ty RhFR(2.45 kg/m’) #8551 27.14% , &
KA 7= 52 WUE BIREAE 7K 1 55 0 a3 K5 REAIK

) FKEM T RSO Z M 25 ANHE, &
IR N T, KRB (69. 96 ¢/100g) , R ARAY T,
SRR (65.58 g/100g) #2151 6. 7% 3 Kl (A FIALAE DT
TP T, AP AR (11.02.4. 11 g/100g) , AH LY
AR T, ZbFE (8. 66 g/100g) 1 T, AbFH (3. 20
g/100g) /MBI T 27.3% 28.4% , T, RbFRAYE 5
ZRE R o

(4) FETPGE LA TEM &5 8, Ty A PRERAR,
AERGHT R L g b X FF B ORAS [A) A= & WS B A K 4
RS N AR 50% ~80% FC ik - HESK
W 70% ~100% FC;HEH - 5288 70% ~100% FC,
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