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Influence of plastic mulching on soil properties and
maize yield in Linzhi, Tibet

ZHANG Hong-feng, WANG Wei, WEI Su-zhen

(Department of Resources and Environmental Science , Agriculture and Animal Husbandry College ,

University of Tibet ,Linzhi, Tibet 860000, China)

Abstract: [Objective] The effects of plastic mulching on soil properties and maize growth and yield
were studied to provide scientific basis for improve maize planting. [Method) To elucidate the soil proper-
ties and maize yield changes under plastic mulching cultivation in Tibet, field plot experiments were con-
ducted in Linzhi,using Zhenghong 211 maize as materials and no-mulching field as control. [Result] Com-
pared with no plastic mulching, plastic mulching improved soil temperature and moisture,reduced soil bulk
density and porosity,and increased soil microbial quantity. Bacteria,actinomycetes, nitrogen-fixing bacteria
and fungi were increased by 28.0%,29.17%,118.68% and 50. 95% ,respectively. Plastic mulching also ef-
fectively promoted soil N,P,K transformation efficiency and contents of soil alkali-hydrolyzable N, availa-
ble P and K, but it slightly lowered organic matter content. Maize growth was advanced and the growth pe-
riod was shortened by 15 d,which significantly increased actual yield. [Conclusion]) Plastic mulching culti-
vation is a suitable cultivation method in Linzhi, Tibet to improve soil properties and increase maize yield.
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1.1 #HRXEHER

R N R & C N VAR B A DL N A o U
ookt o) & o, i B2 B N29° 407 277,
E94°20'26" ¥4k 2 970 m, 4R F-HS0E 8. 8 C Lk
A AR WA 18 'C; =10 CTHA IR
1 800~2 200 °C ,4F -4 B i 5 650~700 mm,4F H
PRI 22 2 000 h 2247, AF B S & Ry 6.1 X 107 ~
7.0X10° J/m* . A A AR SR 2.5 X107 ~3. 0 X
10° J/m’ , CFE M 160 ~180 d, X5 Hb Ky £ 4F #HEAE
Mo A Y L M AR BT kb VD R L iR A
300 ~40 %0 s BFJZ IR R 29 30 cm; i P-4,
AW S, 3 pH {H 6. 39, A LS 15. 6 g/kg,
R AL 67. 4 mg/kg. B A WE 8. 32 mg/kg, HALHH
110. 4 mg/kg,
1.2 RAWigit

T 15 PV 7 5 b B (LA R B IS RN R
FE X D 2 FhoRpoAe 7 =X, B B oK IR 98 2.0 my

JEJE 0.007 mm (1) 0B M S L 5PN Fh 3 47 K AT HE
65 cm, #RFE 40 cm, B CE B 2 bR, bR B h
75 000 #k/hm® . B BE/N X SRR B S B R A5 i R
T %, 4y v 8 R A AR K . R S R K ATHE 65 cm,
PREE 40 em, 42 /X RIAE B 0B B 2 bR FPOAE % B2 N
75 000#k/hm” . XK /NX AL 66. 7 m” , A kb B 2
WEE, A FERSF R IEL 2117,

AR A R B AT — P it AR IE g R
T8 150 kg/hm* , ZIeE A 1 050 kg/hm’, £
KA IAZE G B 5 U PR 2 375 kg/hm® . A BRI
W% it 5% 0] AT R L R 2 R TR A VR B A . R
il J 37 B — K AR B 10 em BV K FEK
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PR B 3 4~ 156 m® AYAE 7, AR Ab B IR 6 A4
FETT S HERE T WOAR DU 5 A G 8 bR IJF 4T & oK 77 4t
SR FH Ml T B R L M 3 W 43 i) A b 3R LS
em 2 A 15 em 2 R EE L R EIE 0 sk
B . BL0~20 em 4 )2 18, SR M0 5E +
ok, &M 30 dJE. BA/DX LR E 3 A
0~20 cm + 2 FEERE M IFIR G WA, RTFRJT 3
7 A e OR BT RN AL R B SR FH A TR A AT A
P A AL T B RIS D R R =
Olsen 3 5 AL 3 it . M3 12 52 JOHE 6 B 1k I
AL ST . HE AR R TR B R T B
W5E .

L4 HELESSHH
K HI SPSS 19. 0 #3175 4b #1553 #r o

2 AR5

2.1 hEBEXEXHTIEYIEERNEIE

2.1.1 £HEAE O R 1AL AE K (04-
25) AR5 C05-15) F1JF 46 B (08-07) , Hb B 75 75 &
TR E AR B e R I HER R R TR,
AT K R R ) B R AE Y IR 2352 e oK
7 W A AR R SRR R 288 S B s 1R
B TR SCHRSFDY R E R L AR FRARE] 15 C
B T KT 28 2R AR . R 2 R R R IE B



16 P JE AR MBI A2 4R (A SRR 2 B

543 &

Ko 04-25 RERR/NX A E R 5 cm + 2 ) L 5
YR A5k 14,5 #1015, 2 °C, M M I 88 /8 X 1
FHEEHE AR T 21,2 A1 19.0 CLAMRE T

6.7 1 3.8 °C, % F i & XA M5, T2k
AN SRR SR I L X Rl IR A R T L A R
T EKFhF B K& .

F1 WMEREBEEXNEXRMTERENEZID
Table 1 Effects of plastic film mulching on soil temperature in maize filed
+ 8 JE /°C Soil temperature
= SE /O y - = =
s WnECRC AR _oem bl 1 em L2
: Air Ground surface 5 cm soil layer 15 cm soillayer
Date Time — —
temperature E A P EX e 7 7
Un-mulching Mulching Un-mulching Mulching Un-mulching Mulching
04-25 08:00 7.0 7.5 12.0 8.5 12.5 9.5 11.5
i
CF RT3 P 14.00 18.0 18.5 28.5 17.5 20.0 14. 8 16. 6
Showers
negative) 1900 16.0 17.5 23.0 19.5 24.5 17.2 20. 4
0515 0800 8.5 9.9 14.9 11.9 13.0 12.5 14.8
€PN 14.00 27.0 28.2 47.6 32.3 41.4 21.7 25.5
Sunny day) 19.00 18. 0 21.3 27.3 24.1 32.6 23.6 27.0
08.07 08:00 11.0 115 14.5 12.3 15.2 16. 0 16.7
(£~ 1400 26.0 25.5 31.0 24.5 26.0 24.0 23.0
Cloudy) 1900 21.0 21.7 27.7 21.5 24. 5 22.8 27.0
2.1.2 MMEELXMEKRSEE EEMLIERmIE PRAERFFT 2 W), K 43 TR B 2 i T K Fif

BT — ) Y BRBELRE  — 5 T F K R R A K 4 R BE
Beilb A 58 53— 7 T BB RO ) K 4 7
Ko B SR T B B R AR R RS . R SK
AR R R . N 2 0] LLE W A
T 05-10 Z 06-27, TCig Ah A 75 R TR 4 1 oK
AR RRTE 2520 424 . AR B, ] 05-10 2
BT B, 4 B KA 150 1%, 1 B W +
BESOK W B F 5 07-23 LLJS . FORA MK & .
E 8L 2 110 38 B A T R M JE s 461 5 ) T, 7 S R
Ak 1 A K o 25 AN

T RS R ZFRY RS Y LSRR T
100 2 flf FOR G W A K Z B M. mEAHEFEL
KRR 23T 1 H e S K IR, — i 7E
5 Ay Z 0 H A AR E KBS IR 1006 BRIV 3 0%
GEOK AL AR B2 S i R R T 5 B B 5 K R R
ST W 5 T A IS 2 T AT — W TR R AT
it AT DUAR 4 b (i 0K 43 & R R AE 2500 A2
A XA F T B R AR LT R G A
T E R AKX KK

2 HMEBSEMNERMIESKRENZINE

Table 2 Effects of plastic film mulching on soil water content in maize field %
Kb il 5€ H#] Determination date
Treatment 05-10 05-25 06-27 07-23 08-05
FIE Mulching 23.4 23.5 26. 4 19. 8 14. 6
KB Un-mulching 15.1 26.0 28.7 18. 3 16. 9
2.1.3 EEARBRREAILRE EHIEGEA IR B2 3 AN, B A5 10 T B R B T it B AR

PR 7 X 4 T ) 4 ol AT i) O R e M SR R A
OS2I o [R)IF pR T A X AR E Y S K D T
TR A A R R R
BAER . S R BT AL B2 (0~20 em) 4
(19 P BRI A A LB G 3 i
x3 HERBEBZWERMHMEO~20 cm)
TEGERREMILEENZNE
Table 3 Effects of plastic mulching on soil surface

(0—20 ecm) on soil volume weight,and porosity

pog:it FIEARRUR R/ (g em ?) FLBUE/ %
Treatment Volume weight Porosity
A Mulching 1.21 52
K7 K Non-mulching 1.41 46

TR T A B A R T A PR R 14,1806, B
A 3 A L Bt B 0 0G0 B A A A L B
ik 520 AT I T 624,
2.2 MEBEEXEXKi T EMEWHZM

B A ) R S G AR G IR g
O A A TR S R 38 4 R - et R
) o B R BN A A AR RS, MR S AT A
P v TR R R MO R A K K
B A BE R AF A A T R A U W B AR R R
BEFNFPREE B RN, R 4 TN Hb R 55 B
W T HFZE (0~20 em) B R RUE W BUR L S5 OR
TR A B B 40 T R TR L ORI R 0 T b
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il 28.0%,29.17%.,50. 95% F1 118. 68 % .

x4 MEBEMEKRMBEO0~20 cm) TERMEDHENF I

Table 4 Effects of plastic mulching (0—20 c¢cm) on number of soil microorganisms g !
4k 3 AT (X 109) B (X 101) HH(X10%) I &L (X 10%)
Treatment Bacteria Actinomycetes Fungi Azotobacter
M Mulching 64 31.7 19.9
K7 Non-mulching 50 21.0 9.1

2.3 WEBSEMNERMIEFSSENTMN

2.3.1  XEAMR X AT P& R
WA ANEE 5 Fras . p 5 nl M AT IR R 2 I Ak P
A BLIT 2 0 B L R A B ) A AL
Jot 5 k5 R LR A ERH L REAIR T 4. 6400, 3 T RS2

T B Ak AR i T R R RN R E T 4
A W By o A 0 b R A B R A L
e TV A3 i BOH A R e S PLR el
CO, HEBI R P FrEL.

x5 HWEBZEWERMHMEO~20 M) TEFSEENFMN

Table 5 Effects of plastic mulching (0—20 cm) on soil nutrient contents

4k £ AP/ (g« kg™ WA/ (mg » kgD M/ (mg « kg™") AL/ (mg » kg™ 1)
Treatment Organic matter Available N Available P Available k
H I Mulching 18.5 77.0 15.6 142. 8
K F B Non-mulching 19.4 75.1 8.4 133.0

2.3.2 X3 EBAHMAS WS ATHN AP
Xof b A RR A B G INAON . B R AL B - e A
S R A S A I R 77.0,15. 6,142, 8
mg/ kg, B K B M AL B 4 HE 4y 50 5 m 2. 53%,
46.2%0,6. 9% ,ixX 5 7 AL B T R Z K A
F A B2 T IR AR A3 A B A 1 T D R
R OC
2.4 MEBEMNEREKNIEM

TS5 R 7 R Ak B RO AR B A ARfb An 3 6 B

IN. IR 6 R, AL I ok T KK AR
SO0 0 R AR L BT A T K A T B S R A R A
PREE L 6 d B AL BE EOK A4 H A 0426 TR
JR AR B EOK ] 05-02 A B . 5 OR B R A L L
Ab PR B R R T 5. 200 R BIR LT 12 d b
HPER T 13 donk 22 IR LT 14 d, R R R T
4 d AT 15 do JrEa ik g R R B
5% Ak BHGE (3t 4 DX R OK I R A T R A K ]
SR IR F) T K (P<<0. 01D,

x6 WMEBSXNEREFTHHZM

Table 6 Effect of plastic film mulching on maize growth period

b7 W=/ % 0 40 H 4] ) i fi 31 i 22 44 TR A K E] /d
Treatment Emergence Sowing Emergence  Elongation Tasseling Silking Mature Growth
reatme rate date stage stage stage stage period period
K Mulching 98. 4 04-17 04-26 06-13 07-03 07-08 08-12 116
F % X Non-mulching 93.5 04-17 05-02 06-25 07-16 07-22 08-26 131
I‘*Kﬁgﬁt*lesl * % — * % * % * % * % * % * %

TE:x o FRZEFMEZFH(P<0.0D, FEIF.

Note: * * shows extremely significant difference (P<Z0.01), The same below.

2.5 WEEBESMERTFEREMREZRNZN
TE B B /N X0 S 10 Bk SR BEA T N

RT OMBEBSENER

R o e SR L AR LR T

BREMBEZRNZM

Table 7 Effect of plastic film mulching on composition and influence factors of maize yield

N R , , X 52 PR Hig e/ R
- wROMEE mRs Tamie DR PRI g
Ab 3 =/ em h T . rei kg (kg « hm™?%) )
. Available Grain 1 000-grain S o~ . (kg « hm %)
Treatment Height . . Yield in Theoretical .
spikelet number weight . . Real yield
experiment plot yield
7 Mulching 227.1 381.5 433.0 286.1 44. 2 7 113.9 6 630.0
K7 B Non-mulching 225.4 269.5 270.0 284.6 18.9 3131.7 2 835.0
K B t-test NS * % * % NS * % % % * %

E NS FRIRZEFAREF(P>0.05),
Note: NS means insignificant difference (P>>0.05).
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M2 7 B0 B S T R AW
PERFE AR B WE 7 E R . SR AL FAH 1L
M A PR B BN 1.7 om, A5 /N BCRE N 112
AL BRI RO N 163 Kz, TR BRI 1.5 g. /X
FEE AN 25. 3 kg PRI IS A0 3 982, 2 kg/hm®,
SEBR RN 3 795. 0 kg/hm® . J7 22 3 7 K6 56 45 2R
FEHA M R 5 b HIX A AN R A RO L N XS
B ™ £ BRIR 77 i R SR T Y I 20K B AR
K T AT AR 15 R T B e T R 3

3 shik 5

ARG IR, 7 VU AR 2 R AT R K B B R B T
DA s R e R S LR 5 em Ab L B
FRE A 30 - S R WY R T R B R AL B XK R
TR T A I BT 00 O 243 R OB L AR SR A
RAERK A, MAEMBELLT 15 cm 4,
T 32 B KA T R R K AL SRR Y 52
M) - S Uk R 11 A5 fb AR TIE AR X R %

AHgE b b R 5 R B B R e R R A
IRy B AE FH o 78 TG TR 4 AR o 52 A 300, b B 55 T
DLBA S+ AR A Sk i X S R E SN
IFFT 245 A — 3., BLAh, b BB 55 mT DA s /D B
T X - 3 3 T A o o W kR L DT X T 4 4 3R 2
- 25 R TR B AR H A 0 DR AP R L OAS BF 5
e b AT o b B A A RR e S BRI A, T
S5 FL B DU B 44 o

i R55 A 5 A - AR W AR T B AL TR R A 1Y
A HE K A3 O BE B A5 0 NI AR i T SR )
(8 A AR W 0 M Y B T S AR A 5 v A S Ak B -
B FEMAEM AR R Y S TR, it
Hb Bl ot - 38 57 43 W) o ) e A B AR R OCHEY
PRFEAE R S04 W 1 A 0 38 I 412 2k 7 b 3 R L
S PR T SR AR P T
FO A R B A A TR I B T A BB B 4
it o WCTEAHESE b 5 R A L, b 555 55 4b 341 )
A T e MR A S L AR R AR Y A AT
BLBT & 1 ) 2 R AR 3

b R 7 26 6 VR I A K R RN 0N B A B
PN =318 NI I N A3 I L ¥
T P R v R X ORI A K R E R A E
WA 4558 15 d, SeBR= maihn 57. 2% . 3iF 52 M g
T 35 0 PO MR 22 4K DX T K B4 38 7 B RO R )
PRFEAE R AT DAAE Y H e R A
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