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Abstract: Research on effects of fertilization with mulching on water and nitrogen use efficiency in the field
and maize yield is of great significance to increasing crop yield. For better understanding the effects of drip
fertigation with straw mulching on water and nitrogen use efficiency under heat conditions in the field and
summer maize yield in semi-humid regions, field experiments were carried out in Daxing district of Beijing
city, China, during the growing seasons of summer maize in 2014 and 2015. In the experiments, six
treatments, including no fertilization with straw mulching (T1), no fertilization without straw mulching
(T2), middle fertilization with straw mulching (T3), middle fertilization without straw mulching (T4),
high fertilization with straw mulching (T5), and high fertilization without straw mulching (T6) were tested.
The results showed that surface soil temperature and air temperature had a high linear correlation, and straw
mulching could reduce soil warming rate during the growing season of summer maize. Compared with that in
T2, T4 and T6, soil warming rate in T1, T3 and T5 decreased by 23. 62%, 13.65% and 11.47%, respectively.
During the whole growing season, average daily soil temperature in treatments with straw mulching was 1. 75
‘C lower than that in treatments without straw mulching. Under drip irrigation, straw mulching could affect
the distribution of soil moisture in the 0—60 cm soil layer., especially for soil moisture content of the 0—20
em soil layer. In 2014, average soil water content was increased by 11. 73%, and the average increase was
9.56% in 2015. In treatments with straw mulching, E/ET was decreased by 6. 99% on average when
compared with treatments without straw mulching, and water consumption of summer maize was the highest
from the heading to grain-filling stage. The results indicated that T3 had the highest grain yield, being 27. 62%
higher compared with that of T2, and 15. 83% higher than that of T6, T3 also showed optimal water use efficiency
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and fertilizer partial productivity, which was 23. 73 kg/(hm’

* mm)and 40. 33 kg/kg, respectively. In conclusion,

middle fertilization with straw mulching can reduce soil warming rate under drip irrigation, it can increase maize yield

and at the same time show optimal water use efficiency and fertilizer partial productivity.
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T3 % T4 7= 18.92% TS5 ¢ T6 # = 23.94%,

AN [R) A B 50 A R B RN K 43 R DA [ FRL O X

B E K 7K 43 R F R8CR A IR A 7= 7= AR 6]
R (R D). 2 A B B0 RS FF B 55 A5 KA
FHRCR B2 5 T AR S5 A0 (P<<0. 05) B 35 4 R K
Sy R R F I Ry T3>T1>T5,T3 F1 T1 /K43 F
CRAL 3 % T5 & 10. 95 % 1 8. 79 % (P<<0.05) ,
AN T 5 A ) it AR X 5 TR R K 43 R 2 R R
AN, EEMRAE R IE R T R EY B S
B B GBS R S I 24 4 398 3 Al 5% 43 /KT Ak R
it FH B 255 RO Y H SR A L 7l A A X R ORIE
B A 7= 7 B 52 A 3 38 AR (P<<0. 05) . il
JIE Ak 380 XTI ks A 7 A A e 3 Y 2 e (P<<0. 01)
2AERERE S R W] T3 H s 2014 4R T 2015 45 43 5l
A 41. 09 kg/kg #1 39. 56 kg/kg.,

B
o

R4 BELBEERFEKRSIMARNEMEREESN

. b ¥ GEt7/ s ¥ KL i/ FEIK 1t/ K 53R IRCR/ HE R A 7= 71/
R T (kg + hm %) (kg « hm %) mm (kg » hm* « mm ") (kg * kg™
T1 15614. 564+623. 48c 7138.314378. 16¢ 308. 75ac 23. 11ace —
T2 13753.744477. 20b 6301.724317.58a 351. 48bed 18. 05bd -
T3 18678. 664513. 66¢ 8218.734402. 33b 334. 25ab 24. 56ac 41.09b
2o T4 15309. 324595, 80a 7001. 344429, 98¢ 370. 64bcd 18. 94bde 35.01c
TS 17656. 864+673. 54c 7159. 884362, 73c 339bcd 21. 09ade 17.90a
T6 14181.964549. 37b 6553. 134290. 05a 352. 5bed 18. 47bde 16. 38a
T1 13760. 284389. 44b 7080. 684361. 67ab 310. 55a 22.08b —
T2 13009. 824502. 39a 6338. 834309. 88c 337. 88a 18. 76a —
T3 17211.794390. 07c 7911. 604374, 81d 345. 45ab 22.90b 39.56b
2015 T4 14871. 954594, 66b 6808. 661+407. 60bc 386. 83cd 17. 60a 34.04b
TS 17241. 754602, 84c 7929. 654351.59d 365. 71bc 21. 68ab 19. 82a
T6 13975. 344443, 50b 7405.064302. 27a 390. 22d 18. 98a 18.51a

T« R G F] /NG 5Bk 3 7R Ak B ) 22 57t 2 3 (P<<0. 05)
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SR A T AR F T R AT B 2 S NS X B F oK K I A R R A 5 145

3 W

- R i 52 SR R e ) SRR ey L A AR AT
TEHFRIY WU 55 )2 J5 - A RO T A I I W s b
TG S5 B 0 55 T R A 5 A K A A L i 3
REAR 7 T 25 A8 A PR 1 B T e S AR
5 Ml DX 28 3 oA R AR 36 W R AT i AR R OK R i B
(TR 2 T R B A AR 1.1 CFn 1.3 C LA FF
B AR . A AR A Tk 445 7 1
10 em ¥ + 5818 B2 5 [F] B 20 <00 =2 ) 1Y 06 3R E A7
GE s R IMAETE (= FE R VAR DG OC R IR RS A1 7 o5 B
A O fi B A= e iR 5 R 09 MR R 28 A i E T B R
KB AR K B A R RS 1 L BE BRI ST A
WHEA -, AU — L RIREFE S ST
IS 552 M - A9 04 IR R %, I it IS A 4R o I R
TR 7 A g i A A S L P, e G I 3 i
A B R IR (3G IR R I TR SR AL B

K oe R B, FEFF8E 35 7T AR 3 3R 2 L 58454
(14 [7) B 36 35 7K 4 ke B AR K LR B AR O 7 55
FHE AR KR BURE ST AT R X
FERWEPE SR 010 em HIEF KR H T
T EE, ERBE . KRR ERME T2
AF 53 il #1506 = S5 7K 3 1 5 e A 5%k LA
MRS ME X4 FH 0—20 em HHEFK
L2014 FFEFREFFE BN 5 LS KRR iR
11.73%, 2015 4 F ¥4 9. 56%; 20—40 cm Hl
40—60 cm 2 HESKFHEH T 020 cm +
2 AR — VEIR B B R B R 45 7 5 A P A R K
BT AE S Xl G2 i TR E ST 1
eI AR B AN R IR R LK
m RS R AR K B E KA KRS, +
HERAELZEPT 2060 cm + )2 B EEAHE
FARARKX KT R EE .

B R AL HE T AR AR R ED
(14 FE 7K St 7E — 22 Y0 B 9 A BT 4 v R FE A 55— T AT
DL R 3R 2 K A3, A B R AR - e 2% % o, (A5 4E
YIHE K 2 H TR ZE 08 48 oK o R . &4k
FR AR 7 I R K iR 34 3R B L S H R B AR Ak
e — K B B FE K R B R KL B R OKAE K RO IE
B AW P R BB B LA

T w2 15 AT AR S VR 7 i & 5 273 X it
FEGEAN "2 R RS FF A 5 o X 4 8 7K o0 R RIOR
MGEIRAFAE 22 512 2 AR 45 S 2 I it AE w484
K R AR 15 AN 7 i 6 B K R 7 R
SRy BH G, 2 AT e A A T I A 55 43 B 7 0. 3100
11.99% . v B 78 35 %5 G Jiti A0 7 25 0 1) 38 7= 15, 13 % Al

11. 76 %6 52 4 rp B 7 56 b B K 50 R R 40 51 24. 56
kg/ (hm® « mm) 1 22. 90 kg/ (hm® » mm) , i & = T HAD
AbFR, HARAS S AL EHm A= 7 T

4 45w
RS #1455 B A 22 ff B 28 e i 5 RS 1 b I ) 24

AR S 4 A I P9 RS A 2 55 A BRSO 3 5 T 8

FEARH X R HER A 1,75 Co i) R 550

HFLG A P A G PR, A 55 Ab 38 T1. T3 f1 T5

Gy AN 7 55 Ab B T2, T4 R T6 14 i 3 R & A%

23.62%,13.65% F1 11. 47 % . 75 A< 2t 36 e IE = 31 [l

DAL S 48 k3o 5% e it IS ) B v T PR, {EL 3 3 B

RIRT A b3,

(2) T VE S N RS FT 7 25 b BE XS 0—60 em )2
B K o328 A B 25 R AP SRR S B RS
0—20 em + )2 I E K, 2014 AEFE AR S A B
TS KRR 11, 7320, 2015 AR
9.56% ;20—40 cm Fl 40—60 cm 12 FHEF KR
T 0—20 em T2 UL BE A A T K 4 AE L g
T ,{H 20—40 cm Fl 40—60 cm + E AR T — BE W
B Be AN 7 i A 0 - B S K K T i A 3 U A AT
B — 7 R R BOK o or A A R 5 — O
A1 A T 78 3 A 1 o B KR AE KA AIE RAF oA 5%, X -1
Ko REE .

(D2 AFWFFEERY AT Nl — BE R B
o RFE AR TR B R S A AT I R IR EOKFEK
LA F W TL.T3 A TS5 43 5% T2, T4 Fil T6 [
I 10.16%,10. 27 % F1 5. 12% K57 55 F E/ET 4%
NTE T EAC 5. 47% ~8. 78 % W5 /K F TR W 25 15
PRHEY AR,

(D2 FhE 2N 3 Rl 0 KR, T3 Ah LR A
I W1 4532 58 A A K 4 ) 255 AT Rk s 2 7
32 AR YK 3 ) 2508 RIE R D A= 7 0 43 i Ry
23.73 kg/(hm?* « mm) #ll 40. 33 kg/kg.
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