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Effects of Drip Irrigation Amounts with Water and Fertilizer on Growth, Dry

Matter Accumulation and Operation of Spring Maize

YANG Qiaoqiao'?, KANG Jianhong'*, WANG Jia', WANG Tianyou', LIU Wei', ZHANG Yuehe', WANG Xiaoping'
(1. College of Agriculture, Ningxia University, Yinchuan 750021; 2. Shizuishan Pingluo County Agriculture and Ru-
ral Bureau, Shizuishan 753400, China)

Abstract: In order to explore the suitable irrigation amount for maize planting under the condition of integrated drip
irrigation and water fertilizer in Ningxia, this study conducted a study on the effects of irrigation amount on spring
maize growth, dry matter accumulation, transport and yield in 2019 and 2020. Taking Dika517 as the test variety, us-
ing the method of field experiment, three irrigation water levels were set up: CK(100%, 3,300 m’/ha), T,(70%, 2,310
m’/ha), T,(85%, 2,805 m*/ha). In 2019, plant height, stem diameter and SPAD values were the highest under T,, the
next is T,, and the lowest is CK. In 2019 and 2020, the leaf area index (LAI) of spring maize under T, was larger,
which was beneficial to the maintenance of chlorophyll. In 2019 and 2020, the total dry matter accumulation in-
creased gradually with the advance of the growth period, and the dry matter transport efficiency was the highest un-
der T,. Among the yield components, grain weight per ear and weight of 100 grains are closely related to yield. Grain
length per ear, bald tip length, grain weight per ear and weight of 100 grains in 2020 are all important factors affect-
ing yield. In both two years, the grain yield under T, was 5.17%, 32.07% and 3.52%, 26.88% higher than that under
T, and CK, respectively. For this test area, 70% drip irrigation can be recommended as the reference index of the lo-
cal drip irrigation water and fertilizer integrated irrigation amount.

Key words: Drip irrigation, water and fertilizer integration; Spring maize; Irrigation amount; Dry matter; Yield
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A 7 R S i VR S SR W 3 R 09 R T T K R
i H2 = VR WK 2 R F S 3G = B fR AR S
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T DR S B A N N 8 TN 1 g B
X T B A FOR AR AL K 1 B IR AR B
it 2019 47 F1 2020 4 W5 4T 1) K FH 50, AFF 53 3 3 7K
B — Ak 45 14 T S ) K B ok A K T R
TR i I 38 50R  52 , DA BE TR0 ‘B AS B DX 1Y)
T E K A, DUAEL by 4 ) 2% 1% 3 TR K I8 — 1A Ak
il B AL B AR
1 #M#EF*
1.1 IR
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T |
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F1 LEEAMER

/mg-kg™  /mg-kg™!

BHUT A AR
lg-kg™! lg-kg™!
2019 837 1636 7054  1.08 4279  173.23
2020 848 1708 7272 115 4385 17544
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x3 TEEAENEERTURREENEZD kg/hm?
DY AEE W fb 3 E i FEHL 2R+t A R
2019 HilY CK 152.10a 273.00a 425.10ab
T, 155.10a 279.90a 434.85a
T, 163.80a 281.85a 445.65a
YT CK 3371.55h 2742.75b 6 114.30¢
T, 3 538.35ab 2792.40b 6 330.75b
T, 3718.65a 3126.8% 6 845.55a
PR CK 7 659.60c 4710.30b 12 369.90b
T, 8 076.90b 3925.35¢ 12 002.25¢
T, 10 527.15a 5451.32a 15978.27a
TR CK 7 606.95¢ 4148.71a 7 608.90c 19 364.56¢
T, 8 858.85a 3392.09¢ 10 223.85b 22 474.79b
T, 7 932.60b 3786.91b 13 435.50a 25155.01a
e8] CK 5145.15¢ 3515.85h 11 986.65¢ 20 647.65¢
T, 5726.25a 3729.45a 16 442.41a 25 897.96a
T, 5515.65b 3501.30b 14 950.65b 23 967.45b
2020 Hilyl CK 143.41b 358.80a 502.21b
T, 148.19b 366.62a 514.81b
T, 180.45a 363.75a 544.20a
YT CK 3853.21h 2910.45h 6 763.66b
T, 3699.15bc 2 744.70be 6 443.85¢
T, 4075.51a 3438.90a 7514.41a
N CK 7617.75¢ 4 479.15b 12 096.90b
T, 8 033.39h 3855.14¢ 11 873.53bc
T, 10 262.85a 5461.05a 15 723.90a
I CK 7 549.50¢ 4 288.05h 7519.20¢ 19 356.75¢
T, 8 125.65b 4 048.22¢ 8 030.10b 20203.97h
T, 10 086.45a 5339.10a 10 389.5% 25 815.14a
A CK 5413.23h 3 720.60ab 13716.31c 22 850.14b
T, 5915.40a 3895.21a 17 175.60a 26 986.06a
T, 5330.38b 3619.21b 15 042.30b 23 991.89h

/NG FAE AR R R 24 5 W3 (P<0.05) , R

12020 4 FF kL T4 R R Y R MK T>T,>CK, 24 EKAEMNEEXRTUREEZEHNZME

H. 2019 4 T, &b 38 43 5] b T, 40 32 A1 CK 15 9.98% Hl 4 nl 5, 2019 fﬁﬂl 2020 4 4% Ab B oK
37.17%, 2020 4E T, kb 3 43 5] kb T, &b B F1 CK & ZE MR T R s (W) B9 i A a2 e 6 R
14.18% #125.22% L) BT RE R (C,) ﬂﬂi‘%ﬂda T>T,>CK (2020 4 I (1

R4 AEEKEXNEEXRTURERENZMN

% nf enf
g0 Sb B
W, /g E,/% Cy/% W, /g E/% /% W,/g E /% /%
2019 CK 25.79 22.83 12.90 12.25 25.36 6.13 38.04 58.19 19.03
T, 29.24 3171 14.62 17.66 31.59 8.83 46.90 67.35 23.45
T, 26.27 27.08 13.14 14.35 35.64 7.18 40.62 58.67 20.32
2020 CK 2261 28.94 11.31 12.78 16.94 3.89 10.39 45.88 15.20
T, 29.57 35.10 14.79 17.42 28.67 6.21 41.99 66.51 21.00

T, 24.59 23.36 12.30 16.06 21.41 8.03 40.65 52.03 20.33




530 IR AN B R R A K T TR R B s (5 11

C, A T>T>CK, BR AN ) o 2019 4F 25 1) T ¥ i 5% iz
A () F BN T>T,>CK, MY E, 2 B8 T,5T,>
CK ;2020 42X 1) B, 2 BN T,>CK>T,, M # E, 2 3
KT >ST,>CK, PIAE 440 B W, H C, 2 2 30k 25>
. 2019 4 A1 2020 4 T, Ab P25+ 119 W, 23 51 He
T, &b B F CK @& 15.46% . 23.29%, #1 3.30% .
304.14% ;2019 4 Fl1 2020 4F T, Ab BE 25+ 1 (1) E, 53 531
Fe T, &b ¥ | CK % 14.79%. 15.74% F1 27.83% .
44.97% ;2019 4= T, Ab PR K 25+ C, 43 53] b T, Ab |
CK 73 15.40% F123.23%, 2020 4F T, 4b B () 22+ C,
I3 T, AL 3 CK 5 3.30% F1138.16% , 136 W i 4F rhr
AT G W DL T AL B A A A e St
25 HEKEWNEERFERFEHHEZRHZN
i 2 5 0] 1, 2019 4 F1 2020 4 A [] #E 7K 2 Ab
B () 7= f 38 T M K R AL BE ) H 45 AL B 2 (]

1) 25 5 ¥R ) T W2 KOF RN T>T>CK, 4
B 6] AH 2020 4F 45 Ab B 7= 2 3 8 F 2019 4F
2019 4F T, 4b B 7 12 73 9 45 T, /b 3 AT CK 3 I 1
5.17% 1 32.07%, 2020 4F T, kb B 1) 7= & 50 B4 T,
AL BRAT CK 34T 3.52% A1 26.88% , FE T K 7= &
P4 B 2 b AR BR TE] A LG, 2020 45 4% 4 B 2 £ F
2019 4F 4% 4 B ; 2019 4F 1 2020 4 45 Ab BERE A (il
RLEL L E OB E R T>ST,>CK 5 2019 4F F# A 2 30
H T>T>CK | 4R K R BN T,=CK>T,, 2020 4 il
HZRI K T>T>CK, FTRKFRIA CKST ST, ; AE
2% b B 2 [R) ) R AL 25 S AR B T I 2 KO
2019 4 T, &b B 1) 7 0% 5 55 T, &b BT CK 43531 34 0
T 2.47% F15.16% ,2020 4 T, Ab $ 9 7 7 FE 488 T, 4k
RN CK 3 34 1 3.51% #14.63%

K5 AREAENEEXRTERFEMRRAZENZN

My b FHL/cm ik /em FedK/em TR R AR /g P /kghm™
2019 CK 4.93h 15.95h 1.31a 483.36¢ 34.33b 15781.26¢
T, 5.05a 17.92a 0.80a 499.75a 36.10a 20842.85a

T, 5.06a 17.61a 1.31a 487.92b 35.23ah 19818.11b

2020 CK 5.18ab 18.33ab 0.91a 475.94¢ 36.94b 16673.40¢
1 5.22a 19.30a 0.67a 512.46a 38.65a 21155.71a

5.20ab 19.22a 0.54a 497.03b 37.34ab 20436.57b

26 AEEKETEEXRTESFEHNREE
RIHE XD
H 6 I, 2019 AR R B B R 5 2 i 2
e b 2 TF AH O, #H & R 053 51 0.980 F110.605 , Tt
K RRK 57 MR AR E 2020 4F
HME ARNESTEERDEELEML, RRKS

®6 AREKETEEXRTERFEMMEZENE

KHESH

Ay P i i RARK BRI
2019 FEHH 0.459

[Z3IS 0322 0.933%*

FTRK 0270 -0206  -0.201

R 0.980%* 0509 0345  -0.291

HHRE 0605 0502 0433  -0.107 0.552%
2020 FHEMH 0.385

K 0.632%%  0.829%*

TREK -0731%  0.054  -0.32

FERAL  0.781% 0319 0.644%% —0.226

TIRE  0.643%% 0471 0201 -0.161  0.539*

T RN AR OG, SRR WA ARG

PR AN R RO RS R R B M
Ko 2019 4F F1 2020 4F M 5 B B A W2 OE
A&, HHE R 8043 51 4 0.933 A1 0.829 52019 4F FUk
B FER A COC R AN B3 {1 2020 45 R R £ 5 7
KR EAHSE, M C R B 0.644, 2019 4FF
2020 4 FHR AL S E R E R B E A G M C R
BB A 0.552 F10.539, 45 5 R0, 76 7= 3 4 Al
HZE 2019 AR 8L A R S = LR E Y],
2020 FEBRBML 5 e X R A YA, K TR
K R AR E Y g s e i B R R

3 ik Guk

K> RS TR AE R A H BB 7 B
TEAITSE & B, HE 7K A it A S 0 B oK bk v 25
- T AR AR RCRR A B I B0 R s R K
I, R PR S, A 2R X N, B K
AR AT TSR, 8 A T UK 0 1 Rk
A ZE A L O, AR K B A AT AT i R 2R R
LIS A S W/ ST NP A N < e 4 e S 7
TR R B i T AR R I R R R X
K B B X ARESEA R R, A5
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K AR BEXT 2019 4F 3 K 1 RE R L2020 4F & E oK
R 25 A ZE ML TG BH S 52 0, 70% 7K i 40 B 2019
AR K ZE AT B S A 3G 0 5 2019 4F i1 2020 4F 70%
K B Ab BETR LATBH 52 340, 2019 4F 70% HE 7K &t
Ab R 9 SPAD {8 fix K, 2020 4F K 1 1) A1 A 2R )
70% 7K AL BER SPAD {8 i K, Ui B 70% 7K
HAAHA R TAT GRSt R S
M3, X5 IARES R R A -, 52
AP ok 1 i B R K/ M T 38 A, T R 4 £
ITE N REE S ) A
FEARRTREZ 224 RN T YR
HR, oK Eo Z SRR a =%, b B
1 B H W TR A TR T B AR R i
I 1 S PVIIE Y R B AN [ K 23 R A A A 1Y 2R
K& F o, 385w AE Y T 9 oty AR R
P M. A g, 0 B0 R, 2019 4F
2020 4 T, 4b %)+ 9 i B R B 2 T T, Ak H
1 CK, Bl 85% 7 7K & 45 100% F1 70% /K & A
FTFEREFRWH YRS &R, FEOZS
S I A AT R R K A 2 R TR AR R AR
K, Nmsm T TR R, 28RS FRE
SECATIE S 1V TR A R e 1) AL B T ) T A o ) AR
¥ e AP o N G L DR R/ i 289N
KE/NMER R T >T,>CK, 1] BE & 70% J# 7K 2 Ab #3
R ERT YRR R AE T A R 8 &, 100%
K T T4 o R R I Y D R AT R K
Z 8.9 A WA By JE A, S8 T2k
DO R/ S A SR S 2 R S ey N N
I, 70% HE K B AL FRE W, (Z24+1) , C (ZE+
i) B I K T 85% HE UK fit Ak BRI 100% #E K 1t Ab
P, 33 5 JE B [ S SRR A3 A B AR 2 T R
R A, PIABE A K R BT
YR B 2 A kR 5 R 0 T i
70% HEIK 1 A FF FRIECE =W kR .
KIEZWAED A R ENEENTZ
— o MR, FEA K o R R R 25 5
R ) AR R Y VR e R K 4y A
RCR BV K B R3S N e S R R B
F K R Ak B g K R Ak BHK o R ORI e 3 2
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