201642 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi AT & B2

doi:10.6041/j. issn. 1000-1298.2016.02. 018

PEARIEESME A M B ERTESFSNERZF A

AE&W ZF®RK Al KEfE R £

(PEALARPRAL H R R AR K = TRREE W E A LT, BRAHE 712100)

WE: RALYBMHEE S, WS P25 (ML) B P (M2) 45248 5 (M3) 544 5 HUF A
(CK)4 i Jy =X, 38 5 2013—2014 4F 2 45 5 TR K 5K, 43 M B A 5 7 25 S [ b il o0 832 4 A8 Ak
- HETE A E 5 A LA AR SR 5 ORI R s . 255 R, 5 CK AR HE,3 PP s A 7 R84 8 73R )2 0 ~
50 em +HE5E 4 Horb - EHUSORE GEACED B A S EHOMEE, PEAVUR S RE T REE AR 50 ~
200 em SEI RS AT B IYEREFG 20 ~ 60 d B B E D, HAE A [R] B30 Al 2 2R 0 G 3 A R S DR B0 18 5%
[ FiE 8 ;ML M2 il M3 A B R R R I A R RS CK A EL A ARV REJE G, ZE#5 Fh s 20 ~40 d B i
Z, 3FEEAH 2 FRAEMAE AR HBLEY BE® T CK LB (P <0.05), Hd, M3 H & Fl HAUCR &
=, t M1 M2 b3 53 548 T 49.30% \33.10% o LRGN S bR R IE A B T s e AR K B K B 3R 88, 48 i A
WXt B ER B BOR M, R % 28 A A A RE A R S (M3) FE ORI IR R AR W HEE )R R ISR A DL R AR VR
XF 5 43 0 W AT R JFH 260 238 58 T T A SR e

KEW: HEK; EYRERE, HEMESA; AXMNHBCE

HE S EE: S513; S158.3 X EkARIRED : A T EH S 1000-1298(2016)02-0133-10

Effects of Biodegradable Film Mulching Planting Patterns on Soil
Nutrient and Nitrogen Use Efficiency of Summer Maize

Zhou Changming Li Yuannong Gu Xiaobo Yin Minhua Zhao Xi
(Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F Unuversity, Yangling, Shaanxi 712100, China)

Abstract: In order to reveal the effects of biodegradable film mulching cultivation on soil nutrient and
nitrogen use efficiency, a two-year field experiment was carried out in 2013 and 2014 to determine and
calculate nitrate nitrogen and other nutrient contents in soil, nitrogen contents and yields of summer
maize, partial factor productivity ( PFP) and nitrogen agronomic efficiency ( AE). Four treatments,
including flat planting without mulching ( CK), flat planting with biodegradable film mulching (M1),
ridge-furrow planting with biodegradable film mulching over ridge only ( M2) and ridge-furrow planting
with biodegradable film mulching over ridges (M3 ), with three replicates were conducted. The results
showed that nutrient content in 0 ~ 50 c¢m soil layer was increased under all mulching treatments compared
with that under CK, especially available N, P and K contents were significantly increased. The reduction
range of average nitrate nitrogen content in 0 ~200 cm soil layer reached the maximum at 20 ~ 60 d after
sowing, and nitrate nitrogen peak value in different soil depths presented gradually downward migration
trend with increment of the days after sowing. Summer maize nitrogen accumulation under M1, M2 and
M3 were higher than that under CK, and achieved the greatest amount during 20 ~40 d after sowing. The
PFP and AE under the three mulching treatments were significantly higher than that under CK (P <
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0.05). The nitrogen use efficiency under M3 was greater than that under M1 and M2 and it was

increased by 49.30% and 33. 10% , respectively. Overall, it could be concluded that the treatment of

ridge-furrow planting with biodegradable film mulching ( M3 ) reached the best effect on promoting

nutrient uptake and improving yield of summer maize in drought area.

Key words; summer maize; biodegradable film; soil nitrate; nitrogen use efficiency
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Tab.1 Soil nutrient and organic matter of experiment sites in 0 ~ 50 cm soil layer

T B/ EER NI LR R/ TR/ e R/ DR R AR/ B0 e v HR =
cm (g-kg™") (g-kg™") (g-kg™") (g-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
0~10 6.95 =0. 69 0.92 £0.07 0.62 £0.02 10.23 £0.72  23.51 £2.01 17.32£1.58  163.21 £5.02
10 ~20 8.26 +0.70 0.85 +0. 06 0.54 +0.02 10.01 +0.64  20.53+1.88  15.23+1.32  158.02 +4.26
20 ~30 8.50 +0. 55 0.81 +0. 06 0.53 +0. 01 9.87 +0. 60 18.34+1.60  11.00+0.98  150.24 +4.01
30 ~40 10. 36 +0. 81 0.87 £0.07 0.44 £0.02 10.00 £0.66  16.01 £0.86  11.23+1.02  145.87 +3. 12
40 ~50 8.25 +0. 63 0.76 0. 04 0.41 £0.01 8.67 +0. 43 13.22 +0. 61 9.01£0.80  132.02+1.02




%2 1

R B B A i R S R O 2R B K b R FVRCR R B R 135

HIM . 2 FEF ARG R B9 57,
R4 RO BRA WA R R Ak, R
At A e T R A IE S Aol FH B R L K, O JiT i
IR T4 T 51, 0% 5 (IR w8 3 0 R 55 , A Ak
PO, i 3 R T4 T 16. 0% ;s il BAE N IR &R,
SMA TR BOR T4 T 46.4%
1.3 igit

IR A W W A Bt i1 b T A o A A
(CK) P8 w5 (ML) (ZBPEA  (M2) (%224

Y Y Y

B (M3)4 g S =0 (8 1) 3 IRER L
XS . DNXEF 20 m* (4 m x5m) , fifg /NX
e T IR 4% A B LLEUIE 150 kg/hm® | # AE
60 kg/hm’ 4 It 80 kg/hm* 2 H B, F 2013 4£ 6 A
16 H fi1 2014 4 6 J 18 H M AT 60 cm | f B
28 em FEATEEFMAR . T I B O E AR AR
HOBERR L 1K, AR TR TAE IR T it 2 S .
FARAEF B 6—11 H [k & 2013 4£ % 325.6 mm,
2014 4%y 388. 4 mm 3T 5 a ¥J{H K 453. 17 mm,,

Y Y Y

60 cm | 60 cm l 60 cm

| 60 cm | 60 cm

| 25 cm | | 25 cm |
NX T FERX FEX PX T
(a) FHIEEF(CK)
R fp
\'% \"% J \'% / \'% \'%
| 25 cm 60 cm 60 cm 60 cm 60 cm 60 cm 25 cm ‘
X T FERX X X T
(b) FHLETERRIEE FHFEM)
LT
W YO N0
' 2 ' | ' ' | ' % '
| 25 cm 60 cm 60 cm ’ 60 cm ‘ 60 cm 25 cm
X T FERX PRI X X T
(c) ZEFEMIERAFEMD)
R f I
é N N N N N
25 cm 60 cm 60 cm 60 cm 60 cm 60 cm 25 cm
NESuR PR X NESuE S

(d) B2 5 ARG 35 A B OM3)
BT ORHK BT

Fig.1 Field experiment plot design
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Tab.2 Average content of nutrient and organic matter of different treatments in topsoil (0 ~50 cm)

. AL i SRR/ R £t WU AR SR AR AU A R
ARy TS
g-kg™") (g-kg™") (g-kg™") (g-kg™") (mg-kg™") (mg-kg™") (mg-kg™")
CK 11.73* 0. 68" 0.47° 10.30° 15.03" 10.30" 118.67"
M1 11.07% 0. 69° 0.50° 10.51° 16.57° 11.50° 133. 00*
2013 M2 10.97% 0.71° 0.51° 10. 54* 17. 00" 11.77° 137.00°
M3 10. 60" 0.71° 0.51° 10. 55* 17.00* 11.83° 137. 33"
CK 12.52° 0.67* 0.48" 10. 54" 17.29" 10. 78" 125.59"
M1 11.81% 0. 69" 0.53" 11.01° 18. 61 12. 00* 140. 00°
2014 M2 11.74% 0.70* 0.53" 11.26" 19.25* 12.29* 146. 00*
M3 11.30" 0.72* 0. 54" 11. 40" 19.23° 12.52° 145.17°
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Fig.2 Changes of soil nitrate at 0 ~200 cm soil layer under different biodegradable film treatments
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Fig.4 Effects of different treatments on dry matter of maize in 2014
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Fig.5 Correlations between nitrogen uptake, yield and nitrogen use efficiency
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