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The effects of different mulching way on soil water thermal characteristics in pear

orchard in the arid area

LIU Xiaoyong', LI Hongxun"* LI Jianming”, WANG Wei',ZHAO Mingxin', SUN Dinghu’
| Institute of Fruit and Floriculture of Gansu Academy of Agricultural Sciences , Lanzhou 730070, China

2 Jingning county Fruit Industry Bureau, Jingning 743400, China

3 Jingning county KangYuan Growers Association , Jingning 743400, China

Abstract; By adopting the ridge film mulching ( T1) , wheatgrass mulching (T2) and zero tillage without cover (T3)
method. To determine and analyze the soil temperature and moisture in a year changes in dry land pear orchard in eastern
Gansu. The results show that the soil temperature of T1 is highest in 0—60cm soil horizon in a year. During bud sprouting
and flowering to the growth stage of the fruit, the soil temperature of T2 is lowest,

and T3 is lowest which new shoots stop growing period to leaf fall period.T1 treatment which The highest temperature of
the surface and 20cm soil appears in early June, but 40 ¢cm and 60cm appeared in early August. It was concluded that the
highest temperature of the shallow layer (0—40 cm) of T1 appears in advance, while the highest temperature of different
soil layer of T2 and T3 are in early August. In 0—25cm soil horizon, different treatment soil temperature performance for
sunny is highest, lowest rainy day. The soil temperature difference of T1 from July to August is maximum, and T3 is
maximum in the remaining time. In a year, the soil temperature difference of T2 is minimum. At growth prophase (4—6

months ) of pear tree, the soil moisture content of T3 is minimum. After the July, the soil moisture content of T3 is highest.
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Annual growth cycle of pear tree, the soil moisture content change of T1 is minimum, and T3 is maximum. The soil bulk

density of T1 with different soil horizon is minimum and its soil porosity is maximum. T3 is contrary. In 0—120 c¢m soil

horizon, the soil bulk density of T1 and T3 treatment are performing first rises then falls, but T2 treatment is the first drop

then stable change. The soil nutrient element contents of different treatment with the time change is reduced, the range of T3

is biggest. Mulching slow down loss speed of the soil nutrients, and also increase the soil trace element contents of iron,

zinc, boron, etc.

Key Words: ridge film mulching;soil temperature and moisture ;soil nutrient contents ;dry land ; pear orchard
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Fig.1 0—60 cm soil layer mean temperature of different

treatment
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Fig.2 The soil temperature annual change of different soil horizon
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Fig.3 The daily range of temperature of pear main phenophases
F1 AEXSEBTLERETL(C)
Table 1 Different weather conditions in soil temperature changes
KA Abp 4 A 5H 6 H 7H 8 H 9 A -1
Weather conditions treatment April May June July August September Average
% K Fine day Tl 13.49Aa 16.72Aa 19.10Aa 21.27Aa 24.76Aa 19.21Aa 19.09Aa
T2 5.98Bc¢ 11.32B¢ 14.61Cc 19.78Bb 21.19Bb 15.74Bb 14.77Ce
T3 12.58Ab 15.42Ab 17.51Bb 19.34Bb 21.34Bb 16.15Bb 17.06Bb
M5 £ = Cloudy Tl 14.25Aa 16.67Aa 18.47Aa 21.54Aa 24.52Aa 20.19Aa 19.27Aa
T2 5.97Bc¢ 10.98Cc 14.81Cc 19.89Bb 20.95Bb 17.47Bb 15.0Cc
T3 12.97Ab 14.33Bb 16.73Bb 19.37Bb 21.11Bb 17.97Bb 17.08Bb
[ K Rainy day Tl 7.57Aa 13.17Aa 18.28Aa 19.14Aa 19.91Aa 19.02Aa 16.18Aa
T2 1.94Cc 9.22Cc 15.09Cc 18.32Aa 18.75Aa 16.96Bb 13.38Bb
T3 5.53Bb 11.30Bb 16.64Bb 17.88Ab 18.53Aa 17.01Bb 14.48Bb
A4F Full year Tl 13.44Aa 16.00Aa 18.81Aa 20.80Aa 22.28Aa 19.54Aa 18.48Aa
T2 5.26Bc¢ 10.70Cc 14.69Cc 19.42Bb 18.90Bb 16.39Bb 14.23Cc
T3 12.46Ab 14.38Bb 17.16Bb 18.98Bb 19.24Bb 16.75Bb 16.50Bb

FPRBIRE 5N 5 R ZE TR (P<0.01) BB (P<0.05) 5 FPEAEN 0—25 om + RV HRE

A Xt A R A A5 A, I AR
FR M R A b T B, 2B R (TR A, 2
HIKE 3 A%)) , H5 2R (5 A g6 A LA .
2.5 HHUKMEZ

ML 4 ol LI BB A KR (7 H AT |
IEFE HOR B AR M X B 00, BT A/,
WG BF (CK) &k ik i/, 5 H 24 H ARy
(0—20 cm12.85%,20—60 cm12.78% ) , 7 B b Pl it

= (17.96%,16.39%) , 22 [ 7 35 I Z (16.80%, 16.
04%) ;7 HULE , JF s ik A BN 2, BUA AL Z 45
SEU, KBRS Il Az | BB B IR S 4 oK L, Ba R Ad
AT OK & e, B e I, AR AR K
W1, 28 B o b 3 4 1 oK A e/, b i
Ko ANFEAFE RN 0—20 cm +)2 IS KE
AR BE R T 20—60 em + 2 AR, X 557
HPRIREE AR SE W A OC , Y RET | A S A2
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BF, AR b B 3K o B AR AN K, e TR AR AFEE SR RE L ESKERT

W], AU KB I B R M ZBEE S 20—60 em, BSF T 120 em Ab S 45 T I8 B AR B4

T b P A K BE AR IR AU A K
Fe2 AL B R A R R s B, AR R R 1A SR D B KT K R

AFE KRBT, BB TG, SKEBIK, TR,

G - EEE —— GBS

JIT L AN [ I3 5 7K e A A e PR R, 25 AT B T i 2
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g » 22
i & 22 19
%519 6
€56 !
EE 13
10 P 10 P S S S
AN O — O F X O N —~ N 0 F AN XX o AN O = O T XX O N —~ N N0 FT AN X
—~ O Nl 4N ©O A~ & —~ o — a — O — o N - a0 O A —~ n — A — o — O
2332432222234 2< zidzzizedzgades
H #4 Date
H4 FRLRELEEKE
Fig.4 The soil water contents of different soil horizon
k2 ZBEBEARAEELESKEETL
Table 2 The soil water content under ridge film mulching that it distance from the trunk in annual changes
2 H 5 32T 60cm% 3T 80em/ % 33T 100em/ % B 3T 120em/%
Date of Distance from the trunk 60cm Distance from the trunk 80cm Distance from the trunk 100cm Distance from the trunk 120cm
survey 0—20cm 20—60cm 0—20cm 20—60cm 0—20cm 20—60cm 0—20cm 20—60cm
03-19 20.33 19.86 20.44 20.35 20.42 20.39 19.28 18.82
04-06 19.69 18.79 19.54 19.00 19.40 18.94 19.77 19.34
04-21 18.50 18.21 18.22 17.73 18.18 17.86 18.65 17.54
05-10 18.70 17.48 19.10 16.97 19.35 17.47 23.95 18.50
05-24 17.53 17.29 17.16 16.75 16.81 16.04 16.13 14.00
06-08 19.44 18.73 19.50 18.94 19.93 19.11 20.00 18.65
06-26 17.56 16.82 16.87 15.04 18.66 16.67 16.70 13.72
07-13 13.32 12.74 13.55 12.46 17.56 17.54 18.00 14.54
07-31 23.46 18.81 23.60 18.31 22.85 17.72 23.49 19.25
08-13 15.98 16.04 16.27 15.51 17.42 16.93 18.12 17.25
08-28 15.76 15.30 16.63 15.76 18.68 16.29 18.96 17.01
09- 14 16.12 15.17 16.67 15.07 16.35 15.29 17.75 16.29
09-29 18.46 16.01 18.24 14.12 20.34 16.37 21.34 19.35
10-18 19.93 17.67 20.38 19.41 21.18 19.04 21.56 19.91
11-03 21.00 20.04 22.15 20.07 22.71 21.00 22.88 22.46
44 Average 18.39 17.26 18.62 17.05 19.32 17.78 19.77 17.78

2.6 TEEFRFEAR

M3 PATLIE N S B E R T RS, HHEAEESRICY TR RERE,20—40 cm -2
Hom T BIEALBREE, AR L)EEREE S RS RS E R, R A RN SRR R e R b
Hip/h LB e K, b B A F R, FLB A9FER,20—40 em +)2 BB AL, 40 em DIF

FEf /N, Bl 1 J= ORI B30, 28 15 A s A S B Ak
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T EABN, AT, BRE SRR E Y FEAE SR E R AR,
SRS W R AR A AR i, BT R AL B 40 em AR
*3 AALELTEFETHK
Table 3 The soil bulk density and soil porosity of different soil horizon
T1 T2 T3
+JZ/cm
Soil horizon AHE/(g/cm?) fLBRE /% RH#H/(g/em?®) FLETEE/ % RH/(g/em?®) LB/ %
Soil bulk density Soil porosity Soil bulk density Soil porosity Soil bulk density Soil porosity
0—20 1.27 a 51.94 1.31 a 50.62 1.44 b 45.57
20—40 1.29 b 51.36 1.19 a 54.96 1.50 ¢ 43.30
40—60 1.22 a 54.11 1.38b 48.06 1.42 b 46.58
60—80 1.22 a 54.04 1.33 b 49.91 1.39 b 47.72
80—100 1.19 a 55.26 1.34 b 49.53 1.36 b 48.62
100—120 1.20 a 51.32 1.36 b 48.57 1.35b 48.92
RPN FRHMUR2E 5 .3 (P<0.05)
277 THEFREMN FICR ARV S LLVAE R E R ARR, 8 /)

F4 FEE 5 hal Il 2010 4E—2012 4Ei%4E 3a +
BSR4y I 2 S5 SRR WA | Bifi 5 P A AF PR A9 38 in , A W) 4
AP I SR TR AR ARG S, LIXT R
TREREE K, 145 pH HYRI N ST 5 9818 T R
MRS, Mg RERW, LERZA VLS & B
T 20—60cm , 3X 5 it B R B A 5% ; A AL L
T A PR AV B /N, W BRI R, R R R

PRI E D, BEEEREZLERSGTRERT
20—60cm +- 23, 1 72 B AL HE SR E A B AT
20—60cm + 2 , HEERTEZER AR, MEEE
RIS - A RV A i 2 AT DA I
FTLA, i TP B 0% T IR B AR R BEn T
THER B TR AR

x4 TEFHITHI
Table 4 The soil nutrient change I

b5 ey fmﬁ A i aw IO ki
Treatment Year Matter Total N Total P Total K Hydrolytic Available P Available K pH
/(e/kg) /(g/'kg) /(g/'kg) /(g/'kg) N/ (mg/ke) /(mg/kg)  /(mg/kg)
T1 0—20cm 2010 11.8 0.91 0.78 21.02 74 31.21 303 8.30
2011 10.7 1.18 0.69 22.47 93 12.34 227 8.87
2012 10.5 0.81 0.85 20.85 56 10.90 176 8.74
20—60cm 2010 11.1 0.95 0.73 20.36 67 30.35 188 8.57
2011 9.1 0.63 0.72 20.52 59 6.04 101 8.82
2012 6.5 0.55 0.61 20.59 25 1.92 158 8.82
T2 0—20cm 2010 11.0 0.86 0.86 20.36 110 38.25 365 8.60
2011 12.8 0.82 0.42 22.47 82 18.41 419 8.92
2012 9.62 0.76 0.64 20.85 43 2.32 252 8.82
20—60cm 2010 13.9 0.79 0.64 20.36 52 13.55 231 8.50
2011 12.6 0.71 0.26 21.82 73 2.54 127 8.83
2012 8.71 0.59 0.60 20.59 21 1.33 119 8.83
T3 0—20cm 2010 12.2 0.96 0.63 21.68 66 29.60 351 8.41
2011 14.6 0.76 0.23 21.17 74 16.01 237 8.91
2012 10.5 0.81 0.83 20.85 51 13.23 265 8.60
20—60cm 2010 10.1 1.03 1.34 19.70 84 13.75 332 8.11
2011 9.4 0.63 0.45 21.82 81 3.47 112 8.97
2012 6.1 0.51 0.58 20.54 26 1.58 170 8.82
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x5 TEFSTLI
Table 5 The soil nutrient change II

AbE AEfy 5 Ca B Mg %fi Mn i Cu Bk Fe ¥t Zn B
Treatment Year /(mg/kg)  /(mg/kg)  /(mg'kg)  /(mg'kg)  /(mg'kg)  /(mgkg) /(mg/kg)
T1 0—20cm 2010 120 73 5.02 1.01 5.32 1.08 1.11
2011 65 21 3.32 0.95 7.64 1.20 0.73
20—60cm 2010 85 34 4.37 1.01 6.46 0.33 0.95
2011 85 40 2.80 0.97 7.61 0.62 0.89
T2 0—20cm 2010 70 27 5.95 1.14 5.74 0.71 1.34
2011 80 18 4.10 1.10 7.06 1.00 1.46
20—60cm 2010 120 55 4.83 1.23 5.70 0.23 1.31
2011 110 43 3.10 1.00 7.20 0.68 1.67
T3 0—20cm 2010 80 27 5.94 1.10 5.73 1.36 1.42
2011 80 27 3.52 1.09 7.84 0.70 0.89
20—60cm 2010 300 60 4.57 3.45 8.84 3.27 1.53
2011 120 61 2.78 0.90 7.05 0.40 0.61
3 Wi TG W B iR A PR A 185 I, A (W) 3 o 4 B

IRIRZE R B, AN [R) 7 25 b B A5 A+ B 22
SRR, B T 4 H N A) 40 em HHEEE R 15.96
C, k1412 C,MEEHRAG48 C,Z5HF
f4r A E] 16.36 ,14.91 °C A1 12.92 °C, 7] W22 5575
o T R AR AL P R R A R T
FHiReFE . R RS S SR A %Y
F, PRRAS [ 0T - 3 U B RN ], 372 R i P
H14—21 C, Y LR B AF] 21.6—22.2 CH, Y
BUR R A KA, BELL, FEBE R T 5 i X 28 i 7
it A 0 A e VR I (T8 A B ) A G T R ]
BOE MR LS A TR R, (B, BT RE
PR D) (0 - SR B ARG, 43R T SRR 2RO AR A
I REDC R, A AR R E Y E TR
TR KA . FTLL L FE T R AR 5 & AR HLIX.
ey ) A e SR IR SRAR A D, B v K 3 R IR DA
JAN [R) A 5 0 0T 3l BSOS A 66 7 R A1 35 RO AR R 0%
JIRRE I 5 07 TR R T i — PR

TR XA [ 78 5 Ak B A 3 5% 43 10 52 i AR
Ko KEFR R RECAEBER R 25, B
LIRS R 3, U 2R Tk B 1) KN AZ [ F
T 53 T g s 56 ) S I AN K 32 686 R 548 B S M 258K F
T B T K £k, B AR TR B 0 3
A AR 2 R, R[] Ab BE A A T AL B 4
SRRy iE N Hb T S5 RG-SR Y I R o
B X5 R g AR

TIEFRTTR G RIS X S %
S = ARRMEA HUIEA 5C, BT L, 347t FLIE , B i 4b
FUMAE IR I A, 2 IRUE SR B0 5T 7 A9 B 24 i
Z—, M E T R PR TR S i
HAR ML AT RE 2N 1 Ll Y8R e T
AR LTI N T M h R TR A

B Y - SR 5 R R T R A LR R SR
DI (8 JE Al FL B B0 DR /N e s ke - 37K
BATIRDL o S Pel B 5l 7 HESLBUIR B, £
I PEAIE TR B o T e F e o 552, A S A 7K
ORIEIERET AR/, LR TR, BRI T S
RAMK G 3840, BEAR T 3K i g &
BRI R T RJR BRI SOK R, s T
LERRAR OARAG K T A 0E B0 TR AR R R A
Kag' " ARG R AR b i A 2 R AR T L
S, MO T LB TR o T e
P, B TFRIR R A
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