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Effect of Film Mulching Period and Nitrogen Application Rate on Soil
Water Consumption Characteristics and Maize Yield in Dryland
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Abstract: In order to obtain a high-yield, high-efficiency and high-quality cultivation technique, this study
was carried out to research the effects of film mulching period and nitrogen application rate on the soil water
consumption characteristics, grain yield and quality of spring maize in dry lands of eastern Gansu province of
China. The field experiment used a split-plot design. The main plot treatment was film mulching period.
There were two levels of film mulching in autumn (mulching in farm slack season) and in spring (film
mulching before seeding). The subplot treatment was nitrogen application rates, which include seven levels
of nitrogen, 0 kg/hm? (CK), 75 kg/hm* (N75), 150 kg/hm? (N150), 225 kg/hm* (N225), 300 kg/hm?
(N300), 375 kg/hm*(N375), and 450 kg/hm*(N450). The 0—300 cm soil moisture content of autumn time
and spring maize season, yield traits, dry matter accumulation and grain quality were measured. The results
showed that: (1) Compared with film mulching in spring, film mulching in autumn significantly increases
the soil water storage by 54. 0~97.7 mm at 0—200 cm depth, and by 53. 9~108. 8 mm in 0—300 cm depth.
(2) Long-term nitrogen application significantly reduced soil water storage at 0—300 cm during each growth
period compared with CK. (3) Compared with the no film mulching, film mulching in autumn significantly
reduced soil water consumption by 47. 2~55.7 mm. (4) The water consumption was higher at middle maize
growth stage than at early stage and late stage. The total water consumption of maize in the whole growth
stage was 38. 6~86.7 mm higher in autumn mulching than in spring mulching. This was closely related to

soil water content before seeding. (5) The highest grain yield and water use efficiency was in treatment N225
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kg/hm’. The average grain yield of different N application treatments in autumn mulching was 5. 2% higher

than that of spring mulching. The pure N225 kg/hm’ treatment also had the highest dry matter accumulation

in different growth stages and harvest index. In addition, nitrogen application significantly affected crude

protein, crude fat, and ash content. Therefore, the combination of film mulching in autumn and N 225

kg/hm® could significantly increase the yield and water use efficiency of spring maize, optimize the yield

composition, and improve grain quality. It is a suitable planting mode for efficient and high-quality maize

production in the drylands of the eastern Gansu Province.

Keywords: dryland in the Loess Plateau; mulching period; nitrogen application rate; water consumption

characteristics; yield; water use efficiency
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2.5 BNEEEXRFHNMREL

N 5 AT LU H it U R LR T K 23
R R MR 0 2 AR RS BU) R At -5t S A X
AP R R . JC IR ] AR LR N375 ke/
he? 7R RUT S LS 1 35 2 B ot 20 2 190 3 i 42 5 » o

1% U ) R [ Y T CK L Bk 278 R 45 2 B
CK B4 598 1. 2% ~54. 3% 1 7. 2% ~45. 4%,
FEL A o 5 ek I it 20 o 3 o v A A1 & o o 92 it 4 e ) 3
s A% T CK Bk =48 5 R 4 22 3 T4 CK 45 1] i 2>
1.3%~14.3% M1 1.0%~15.0%.,
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G A B I 3 5 G 2R T M K R SRR AR B R B e 77

x5 BLOBERMFHERBOEER

p— Jiti 4 itk s HHLVE # g Wi ix
: (kg + hm %) /% R/ /Y% R/ Y%
CK 6.674-0.40dC 73.504-0. 03bcBC 3.76740.02aA 1.184-0. 01abA
N450 10. 06 0. 45abA 73.4240. 04eD 3.394-0.10bB 1.2020. 02aA
N375 10.294+0. 53aA 73.4740.10cdCD 3.2240.15bB 1.21£0. 04aA
B EHE IR N300 9.8340. 59abA 73.45+0. 09deD 3.35+0.11bB 1.1840. 03abA
CHR DR 10 78 ) N225 9.5840.21bA 73.5840.03aA 3.3640.08bB 1.1540.02bA
N150 7.8140.76¢cB 73.5340. 01bABC 3.6940.12aA 1.1840. 04abA
N75 6.754-0. 25dC 73.5440. 06abAB 3.7140. 16aA 1.184-0. 04abA
CK 6.994-0. 69¢cD 73.534-0. 04aA 3.8674-0. 16aA 1.184-0. 03aA
N450 9.904-0. 08aAB 73.394-0.02¢C 3.4140. 15bBC 1.17+0. 03aA
N375 10.16£0. 06aA 73.3840.01cdC 3.2940.17bC 1.1820. 02aA
HEHEE N300 9.78=40.21aABC  73.3840.03cdC 3.2840.15bC 1.17+0. 03aA
GERIE D N225 9.9640.41aAB 73.3540.04dC 3.4340. 27bBC 1.1840.03aA
N150 9.1340.15bBC 73.4640.07bB 3.6340.13aAB 1.1840.01aA
N75 7.49240. 23cD 73.48+0.01abAB 3.8240. 25aA 1.194+0. 03aA
AHZE 0.0120" 0. 3390 0.3124 0.4751
P B K% 0.0001" " 0. 0001~ ~ 0.0001" " 0.7788
AXB 0.0374" 0. 0001~ " 0. 8787 0. 6560
3 i HAMEVER . [RIE, M IR 25 7T A B oK T KB i
31 REAMER B E K kA 0 T S0 K S+ 16 K HE BRSO RFC 2 L A S R

TEVG b 00 0 g 5 X, K o0 0 R FOKRAE R A E
BEREE, FRZE B R B ED 4B B 2
T3 X 3L 7 2 52 1R XS Rk B
FRE TN EE KRS KR BaRE b
6 0 TC e R AT Rl oBE AR J7 3K B AR T 1 R R Ak L I 0 2
K T B BGR Ay . AR A R R BT
T CPR PR B 35 84 B T 0—200 em Ml 0300 cm %
TR A0 o 0 20 T TR 7 i 2 ) 349 1 43 1) 2R 54. 0~
97.7 mm Ml 53. 9~108. 8 mm, MIRAM I X 55
Fr R 2 AR 5T XA 2S4S ) L (LI 5 45 S A
BL s P VR 3 B Bk 2 4 A e A R0 ek 3 VY L R R X R R
BEZE LK o3 5500 FE B 5 AR i Bk 2 i 7 o o
B AT R P DR AR 2 T S 8 38 Ao 40 ol 45 A 7 S o [ 13T
TR AR WS TG e AT B 7 R £ it A AL PR AR
0—300 cm +JZ MK 1 B TR LT CK, BIR
WK EA IS, B TR T 5 AR B
P PR T 5 W A BB 58 4 b 78 2 4F 7 VE K 3 0 + 4
K G35 i AR Bk 2= B0 AN [a] 28 7 I 40 1 oK B
TR, ] HA T B R G R Bk A R it
R 2 5 9 RS 1, B0 B KA [R) AR A A 9 4 1P K
ORI R FOKAERK LT IR L8Ok

FARFEAK I R B 25 1 RS ) 2 P A 43 ) B
JITFETK 43 2A VR 3 B Sy 196 T - HE YK AR B AR N, L
ERZ FERAE AL AR R BRI E &K ERER
A= RNV Ky N =W = e A R
2= KBS AN Sy 3 b ) 4 B S K B 5 R A
SR VEY) i AR B REE R REHAE B BIK AN R

71N o Bk 2 7 T PR DR 39 7 B ) e o 2 i (% iy 7 ) &
FREAR T AR K L WD 7. 2~55.7 mm,
TCE ] B B R, oK 4 A IR RE K ik I R i 9 3
fnmdg e, R A EEE S TF FE B, B E N
38.6~86.7 mm, 74, AL CK BRI T
AN RVE R FE K &= RO FT A b 2 E
) 38, G L2 il e 22 R B B o K AR K R I
3.2 AESLEXNEFEERFEMAKSFAREN I

XUZFEEY RIK R A RSN R L B it A T
DA 3 B B R K o K A R R s 2 T 4 R
NN AR G Bz 50 A R s ok &L N 225, 0
kg/hm* Kb B EbAfe P ) B IR ;= B8 & 1. 42 S E 4
s Ty AR AR N N 3 Y i 808 T LA A - 3
IR A 1 BT o A RN, . AR SE 45 R R
FE — 7 YU ] N it 220 B 1S A oK 7 o FK 43 R FH AL
B, 3o o it R A N R, LR SR B A it A AR
225.0 kg/hm® i [l P . i it 20 5t 185 00 4 K 7 B AK
G R R 353 W 4G I it R e A 225. 0 kg/hm, 35
TR R R A 225. 0 kg/hm® ¥4 T &
FORAAEF T SRR R ABGRTE B AL T R A
BT HAE— @ BB s T A ROKFE RN BT, 5 A
R 7 TR I 3 K ORI RN S T R K G EE AR
B0 IR SRR 5 5 — O T e BN T A K B
VAT RE R B, R AS B R 45 R0 T, 45 il 2R
bSR3 7 R Rk TR A R G n 5. 206, 3X 53K
HBES IR 458 — 58, Ul + R XA HF RN
1 Hb I 55 RE A AR AIE MK 4 TERER & A R TR
FEHT K F K R K S PRI
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% 32 %

4 58
(1) FARXS 4K 43 B 1H #6555 111 IS 55 % D)

AH G, 2RIy W VS 3 42 e T 0G hn . Rk 2R I IR TR D

e EH R E 0—200 cm Al 0—300 cm 3N K&, 5

BEBEA L, IR 7E 54. 0~97. 7 mm Al 53. 9~

108. 8 mm, [A]i}, Toie ] i AT B, 5 CK AH L . it A

e B AR T4 A B 0300 em - HET K&,
() ERAETMFEAKE AKEEB S THERE

J, 44 Sl 38, 6~86. 7 mm, K IR A I A R

WEEREAR T - AR K &, W IR BE R 47, 2~ 55,7

mm, Joie ] A L A E N, 45 A0 B R OK 1 FE

KA FEARRFIA D A2 R RS R B

S R AR K Y
(3 TEE & 225 kg/hm® i Fl 4 . i % g 2 = B

Tk iR K 43 R AL EE BB ik 225 kg/hm® B, 77

R, 25 AL BT B Rk R R AR R

WA 5. 2%, 45 25 F B 4 AR BR R 3R F A LA

Jiti N 225 kg/hm® ¥8E . 5540, it B 1 2% 52 )k

RORLEE ) ORLAR D AR A3
PRt 7 B 2R 52 0 oK B L B8 0 2 fk Z= 3

28 1 R Al 25 & i Al 225 kg/hm® GEW] W2 & &/ &

K7 i R K G R0 1G0T W ot AR 2R ORT W AR 4

B AU TR MR SO AR S B R O X K

o SO B A 7 A S A A AR A
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