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Effects of Different Mulching Materials on Temperature and Humidity of Soil
and Growth and Development of Maize( Zea Mays L. )in Linzhi, Tibet

SHAO Rong-hua', LIU Cui-hua®* , WANG Gai-hua', ZHAO Yan-yan'
(1. Plant Sciences College, Tibet Agriculture and Animal Husbandry University, Tibet Linzhi 860000, China; 2. Department of Scientific

Research Management, Tibet Agriculture and Animal Husbandry University, Tibet Linzhi 860000, China)

Abstract; By field comparison test, the effects of different mulching materials on soil temperature and humidity, growth and development,

ecological benefits and economic benefits were studied. Results] showed that different mulching materials could improve soil temperature ef-

fectively in the early period of maize growth ,which was no longer evident in the middle and late period of its growth. The influence on soil hu-

midity was mainly related to weather conditions; different mulching materials could shorten the growth period of maize and advance all the

growth periods, increase the emergence rate and yield. The output-investment ratio of common plastic mulch (PM), degradable mulch
(KM), black and white mulch (HBM) , straw pulp mulch (CM) , and open field (CK) was4.01, 3.87, 3.58, 1.07, 3. 19 respectively,
and the mulch remnant was 98.98 % , 20.52 % , 98.42 % respectively.
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Table 1 ~ Weather conditions on days of measurement

FEOy HI RAARBL

Year Date Weather conditions
5.10 %7/ (Cloudy to sunny)26 °C/5 °C
5.20 BH/7INF ( Overcast to light rain)20 °C/8 C
5.30 /NI (Light rain) 18 °C/10 C
6.9 /N (Light rain) 19 °C/9 C
6.19 JINF ( Light rain)21 °C/14 °C

6.29 AR/ /IN ( Moderate rain to light rain)22 °C/13 °C
7.9 /INF ( Light rain)23 C/14 C
2016 7.19 /INRR ( Light rain)22 C/12 C

7.29 /INFR/ B4 RR ( Light rain to shower)24 C/12 °C

8.8 [ 7 ( Shower)27 °C/11 °C
8.18 % 2/ (Cloudy to sunny)26 °C/11 °C
8.28 7INFR ( Light rain)25 C/12 C

9.7  /NF/H T (Light rain to moderate rain)20 °C/11 °C

9.17 JINFR/ PR ( Light rain to shower)20 °C/11 C
9.27 /INF ( Light rain) 18 °C/9 °C
10.7 [T ( Shower ) 19 °C/10 °C
10.17 JINW/ % 2 ( Light rain to cloudy) 18 °C/5 C
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Fig. 1 Variation of soil temperature in different mulching materials
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Fig.2 Variation of soil humidity in different mulching materials
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Table 2 Effects of different mulching materials on maize growth process

S o izl T AT wl iipiidl 22 4] A
g HECECE)opy uepy iepy KMy i) ien) )
Emergence .. . (M-D) . ey .
Treatments Sowing Emergence Elongation Tasseling Silking Mature Whole-life
rate Bell-mouthed .
date stage stage stage stage period
PM 99 4-26 5-3 6-25 7-3 7-22 7-27 9-15 142
KM 98 4-26 5-3 6-25 7-3 7-24 7-29 9-17 144
HBM 97 4-27 5-5 6 -29 7-5 7-26 8-1 9-23 149
CM 96 4-26 5-9 7-2 7-11 7-29 8 -4 9 -27 154
CK 95 4-27 5-11 7-5 7-13 7-31 8-6 9 -30 156
x3 AREBSZMHEKRGEBR
Table 3 Spike number of maize with different mulching materials
TR AbFR Treatments

Spike number PM KM HBM CM CK

qzﬁ)aﬁiﬁ%ﬂ . 5 4.33 3.33 2.67 1.33
Average of double spikes

@i@}(ﬂf@f}:(%) 50 43.3 33.3 26.7 13.3

Average double spike rate

S S AT R AL 0 0 0 0 0.33

Average of empty poles
THIZEATR(% ) 0 0 0 0 3.33
Average empty bar rate
M2 A 75 E"
AR 15 14.33 13.33 12.67 11.33

Average of effective panicles

AR BEAR, A ERFE R b AL H A CK EOK LT
FETE S FFBLGE, P34 10 BRFE R K 2 AT AR B
0.33 #, P %R 3.33 %,
2.5 AREBSEMPMERFERFEHHREZRN
A

MR B H 1 Bk 772, 5m® (K 51,
5m, 58 15 m) , AEA/NX AN 51. 5m®, FhAl %
460 000 Fk/hm®, 44~ /NX S BRFHAE 309 Bk, A4
SIABEHET, SL bR S RRECR R, ansk 4 R, A ()
B T AR SURE AN (], P4 I e Xy o 4 2 =
A&, PM KM, HBM, CM, CK F ¥4 ¥ ki 0 53 51 A
729.95 702. 66 .653. 84 597. 83 555. 83, /5 35 PM,
KM HBM ,CM 43R AH H CK, 23 542 3 17 174, 12,
146.83 98.01 42,PM KM 5 CK 234k B % (P <
0.01) o XJF- 34 /5 4 8 52 AN K, 4% Ak 31 22 ] g b
FVEES . NP HAE R AT AR B E IR
/N AT 667m” 72 PM KM HBM ,CM . CK 4351
1 776.82 751.68 668.45 611.93 564.89 kg, 7%
PM KM HBM CM 4b#, A/ Hy CK 435042 & 1 211,
93 .186.79 .103. 56 .47. 04 kg, PM KM HBM 5 CK

ZrMEE(P<0.01),CM 5 CK 25742, PM
H5KMEZ5ARE 5 HBM 272 %E(P<0.05),
5 CM 25 8% (P<0.01),KM 5 HBM 25~
B3 5 CM 25 E% (P <0.01) ,HBM 5 CK 2
HEZE(P<0.05),

2.6 AEMBIBEEXREFHAESM

2.6.1 FTEAMMEEZEZRZFXIZS»H WMES
J7R, 45 A0 BEAY P2 H UL PM i i, 7 35 PM KM,
HBM CM &b PR =B AH Hb CK, 230 535 1 102. 64
91.15.60.16.23.02 70, A L #2857 35.97 % 31.
95 % 21.08 % 8.07 % ;A CM H52ie 2l & 2 A
T2 RERE, ARA CM i, i PM KM,
HBM .CM ZbHE A4 AAR HE CK, 4538 1 7. 23 7.
85.7.15.200 JT, M L #E T 8. 08 % .8.78 % .8
% 223.6 % ; ZE AAH EL CK, CM FEAIX 176. 98 I,
PM KM HBM 43503411 T 95. 41 83.3 53.01 I,
IR T 48.7 % 42.52 % 27.06 % . X44bHH
PRI R W], KM (3. 87 ) LIk T PM(4.01),
HBM(3.58) %5 3,CM £:24(1.07)

.25 .
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Table 4  Effects of different mulching materials on maize yield and components
FEF AR Kb 3 Treatments
Yield characters PM KM HBM CM CK
AN R B
304.67 +1.53aA 303.67 +1.53aAB 300 +1bB 295.67 +0.58¢cC 295 +2¢C

Average total plants
in experiment plot

PRI BRI . 729.95 +49.09aA 702.66 +24.16abAB  653.84 £21.8bcABC  597.83 +27.55¢dBC 555.83 +£59.87dC
Average of plant grains
qzﬂﬁﬁ}i(g) . 26.97 £0.93aA 27.2 +1.1aA 27.06 +1.46aA 26.73 +0.86aA 26.6 £2.13aA
Average 100 — grain weight
/J\%fj%eﬁ(g) 59.98 £5.71aA 58.04 +1.78abA 53.08 +4.68bAB 47.25 +2.14¢BC 43.62 +1.94cC
N =N 2
Fi(sg/ff%n ) 776.82 +73.94aA 751.68 +£23. 14abA 668.45 +60.54bAB 611.93 +27.71¢BC 564.89 +25.14¢C
ie!

T R A AR LU P I(E £ AR R, RIS R RS 8RR 2 50 .35 (P <0.01) , RF/NE FREFRIR 22 5 .35 (P <0.
05) , R n=3,

Note: Each processed data in the table is expressed as ‘ average + standard error’. The different majuscules in the same column show highly signifi-
cant difference(P < 0.01), and the different letters in the same column show significant difference( P < 0.05), and the repeating date is n =3.

£5 AREMHEZERSFURNN

Table 5 Analysis of maize economic benefit with different mulching materials

fb g FPRL™ i (kg) EAF T (ke) FHE(T) A (D) 4 A (J8) P
Treatments Grain yield Dry weight of straw Output value Investment Net income Rate
PM 179.94 140.44 387.97 96. 66 291.31 4.01
KM 174.12 141.21 376.48 97.28 279.2 3.87
HBM 159.24 135.03 345.49 96.58 248.91 3.58
CM 141.75 124.25 308.35 289.43 18.92 1.07
CK 130. 86 118.04 285.33 89.43 195.9 3.19

2016 AEUHE , T K 2 5T/kg, THREFF 200 70/t IR IR — 4% R 2 Fh T3kt 447. 15 56, PM7. 23 55 KM7. 85 5 . HBM7. 15 55, CM 4

BT B R A 200 I
2.6.2 ARAMMEZEBRESKENIAN EEK LGB R, 0801 1 1 15 T 7Y ROb

BCACEAR 5 5 1 AN ) AR 3 TFOK Ml TARAR B
L% 6, PM KM HBM 5% B4 ¥ B - 35 Jv 0055 )
1.35.8.1.1,KM 5 PM HBM 2 58] g ,9 4~ Rk
RER RO E R 16.12.15.56 9. 32 g, Hufii
BR 0% 4 98.98 % 20.52 % 98.42 % ,KM 4% A %
AEFAR, 48 IR 5 O R

3 RS

TR X AN R BT S AORE T e S I R A K
AR B WM FEA TR, OB T Al A M | e
5 S5 TR A M -5 3 R e L PR 1 0L

Z K BT R 7 55 MR A E R S, NP
IR AR R TR s 3 = AR T R4k
KB EA — eI E .

3.1 AEABEMHELTEKRKR

3.1.1 FEEEMHMLEERELS RAKILA X
AHFFE K B, AE VU IR 2 SR AT oK IR 55 o] LA
AR R L TE FOKRHHEIZ 5 em AN R B RHE
o ARG W R R TE EORAE KRBT
AR R T R 0 AR B A AR,
FRMAERKEBRME TG, M CK, PM,
KM HBM .CM 435425 7 4.82 4.11.1.32.0.17 °C,

RO MRFXEBER

Table 6  Status of residual film
B P T 3

B H R (g) B BRI T A (g)

. 5k B 2% (0
Ak Film mulching Average piece Average weight HO K B ( /n.)
Treatments R . . : : Remnant rate of film
weight of residual film of residual film
PM 16.29 1.3 16.12 98.98
KM 75.83 5.8 15.56 20.52
HBM 9.47 1.1 9.32 98.42

.26 -
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HIE R PM > KM > HBM > CM > CK, E k4
A, BT K2 0 BELRR LA K b SRR A3, 1 U
RORAFRIA . . H AT, 2B R 1l R AR oK 8
XU BEE PR S M A R/ AR S R T T 7 e i ML X
I B B3 IR ARV IR A R i — D AR IE . X TR
KAB IR S AR, AW & IS [7] 7 35 Ak 2R
R TE FORAE B R B PR AT PR
AR fE il Ze,5 H 10 B B3 iR E,8 A 18 H i}
LG5 — A0, AT RE DR A M R R R AR (4
A M T DR R B DN R S 6 S R X T A5
i, S e 2 WA BE ST BN S Y R [ 7 5 4k
FLH Y R TR TR KIS 20 %
% Akt #RLL 7 A0y H ¥ E88R E fem, B
EEKRAEFTRH(S -7 A1) ANFEEABZ B H
¥+ HEORE 22 R R A BTy

3.1.2 FRABEMHBIEWEXRELS XA KALA
% FEREMERA ST AR R 55 BE A L
P BB, MR B AR 5 Ay & 8 H 18
H,PM KM HBM CM 5 CK #H [t , V341 B 73 i) 42
BET5.32%3.97 % .5 % 0.78 % ; {EME N KL
MIZAETT TR R 7 55 1 S0 00 B (IR T 388, e 46
KEBE T A RS B PM KM, HBM ,CM 5 CK #f
e, A BIRRAE T 3.29 % 1.85 % 0.75 % 0.79 % ,
SR, B R AR RO AN I dE . AR S
HIF9E Hi 5 A TG Ll oy A 2 e O RS 2 4
RAFAE—EA—BUW 7, FEFRRJE L FHIX E
KAER B RS, HN T 52k T R IX bk
REFR RN A T 4 -9 Ay BT R AR A Y
93.5 % 1M H A 1 T SR EUOK B 56 Fod [ 8
I PR ) 2, PRI s B SR A AN ]

3.2 FAREBEEMHMEKRERE TN

3.2.1 RXAMMEEZREZYnERA KL
A KA RN TS ER MG RN T
W1, ARRIBRE S5 CK kA B 4 MR T
141272 d, B ES B3RS T 4 % 3 % 2 % 1
% . ANFEFEHE A0 T CK BB AT 25032 = 1 1 WUk
B AT BB AR A A SO, SR T BRI
SO Y SR, X FoRA F R
B R R SR T BRI A 5
3.2.2 BB EZeAmkE LIEBEE LI IR
it ERARLF T A A [ B 55 AR
bt CKX T 2K A H 5% e AN K, HL D] Ry AU 236 I 2
PEiE, A8 FH I B bR R BRI EOK 7 A, PMLKM

HBM .CM . CK 7 7ij 7= 43 51 Sk 776. 82 .751. 68 .
668.45 611.93 564.89 kg, $m5 T 211.93 .186.79 ,
103.56 47. 04 kg, X} £ K=& RN PM =~ KM >
HBM >CM > CK, 7EA K55 [7] — Hb 25 Bl A, 48— 3%
Pl AR SRR B, AT L& PR ook P i ) B
PR 2 ) BRI e RURR R 1) 32 2 R 3 0
BB X G T Y R — B
33 AEAMBBENERREEFAHERESY
g b
ZeE AR I B 5T 40 AT, A AL B 4R LG Sl PM4.
01 .KM3.87 .HBM3. 58 .CM1.07 .CK3. 19, 7 3% PM .
KM HBM 4t #EAf . CK Y4 REFR 15 HL 54T 1 28 55 3%
i, KM BURZ TR (K T PM, 78 TR UK AE
J& , PM FI HBM JEAS R 73 fif | b 5 5% B 3R 3R 4 1
KM & K53 43 fif 56 B2, PM KM HBM b J 5% BA %2
4314 98.98 % 20.52 % 98.42 %
ZEA UL LR S5 AL IR B K FivRe 28 T 38 4
A SR FA BE A0 A, T R fifk b S (KM Fe 775 H
AR R X R A AR L, LEE LK i 2%
0 R RIS DR AE 5 K 7 Ml Ak A A r AT G5 i i B
(KM) BATARGF ot A A
SE 0k
[UTZEREEL 56 TF VUM R FORAE = (I [ 1), PGB, 1995
(68) :48 —54.

[2]Du S-N,Bai G-S. Studies on effects of plastic film mulching on soil
environment of maize field[ J]. Agric Res Arid Areas,2007,25(5) :
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