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/ 1.5m 33 cm (0~1007C) (0~60C)
30 ~50 cm 20% ~ 30% 5 10 20 cm
4 20 cm
4.5m(3 )x20m 10 cm
0.7 mm 06:00—22:00 1
120 g/m’ 1.3m 3
10 cm
10 cm 1.2.2
4 10 7 (2015 7 31 ) 14
6 (2015 8 7 ) 0~20 20~ 40 cm
1.2 3
1.2.1 1
F1 HEEREWMNBSREMBMMBTIKERE)
Table 1 Daily meteorological data for the day when soil temperature was determined (Provided by the weather bureau of Hangzhou)
/7 7)) () (C) (C) (%) (mm) (mm) (h)
2015/8/4 33.2 38.8 27.7 53 0 6 10.9
2015/7/24—30 30.73 38.4 28.7 68.86 0 5.03 9.81
2015/7/24—8/6 31.51 39.1 28.7 63.86 0 5.48 9.75
1.2.3 13:00 14:00
3 >CK> > >
CK 5C 5 cm
1C 10 cm
1.24 SAS 14:00 15:00
>CK> >
2 > 1D 20 cm
14:00 15:00
2~4h 16:00
10:00—18:00
CK
2.1
2.1.1
1A 06:00—13:00  2.1.2
13:00
11:00—17:00 6:00—22:00
>CK> > > 6:00 22:00—6:00
6:00—15:00
1B
2

5 cm
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Fig. 1 The temperature dynamics of different soil layers with various mulching materials in summer (2015/8/4)
x2 BARSTAREZYARLELREETIECC)
Table 2 Variation of soil temperature in different layers under different mulching materials
(cm)

0 63.17 £1.04 Aa 27.00 + 1.73 BCb 36.17+1.76 Aa 44.11 £ 0.87 Aa
58.33 £1.53 Cc 29.33£0.58 Aa 29.00 +£2.00 Cc 42.29 £ 0.60 Be

50.83 £1.04 Dd 25.33£0.58 Cc 25.50 £ 1.50 Dd 37.24£0.16 De

58.17 £0.76 Cc 28.00 + 1.00 ABab 30.17 + 1.44 Cc 41.13+£0.04 Cd

CK 60.67 £1.15 Bb 27.67 +1.15 ABb 33.00 +2.00 Bb 43.04 £ 0.61 Bb

5 53.00 £ 0.50 Aa 30.33+£0.58 Aa 22.67+0.76 Aa 42.25+£0.39 Aa
48.17+0.76 Cc 29.00 + 0.00 ABab 19.17 £ 0.76 Bb 38.85+0.41 Cc

47.33+0.58 Cc 27.83 £0.29 Bb 19.50 + 0.87 Bb 37.51£0.16 Dd

43.83 £0.29 Dd 29.33 £ 0.58 ABab 14.50 £ 0.87 Cc 36.47 £ 0.28 Ee

CK 50.00 + 0.00 Bb 29.33 + 0.58 ABab 20.67 £ 0.58 ABab 40.21 £ 0.43 Bb

10 46.17 £ 0.76 Aa 30.50 £ 1.32 Aab 15.67 £ 1.53 Aa 39.35+£0.13 Aa
45.00 £ 1.73 Aa 31.17+1.04 Aa 13.83 + 1.26 ABab 38.51 £ 0.56 Bb

40.83 + 0.29 Bb 29.00 + 1.73 Ab 11.83 + 1.44 BCbc 35.24£0.26 Cc

40.00 + 0.00 Bb 29.67 + 0.58 Aab 10.33 £0.58 Cc 3526 +0.11 Cc

CK 45.33+0.29 Aa 30.00 £ 0.00 Aab 15.33£0.29 Aa 38.43+0.38 Bb

20 40.00 £ 0.00 Aa 3133+ 1.53 Aa 8.67£1.53 Aa 36.86 + 0.33 Aa
39.00 £ 0.00 Aa 31.67+£0.58 Aa 7.33 £0.58 Aab 35.74+£0.31 Bb

35.90£0.17 Bb 29.50 £ 1.32 Ab 6.40 + 1.15 Ab 32.55+0.19 Dd

37.00 £ 0.00 Bb 30.83 £0.29 Aab 6.17+0.29 Ab 34.27+£0.01 Cc

CK 39.17+£0.76 Aa 30.00 £ 1.73 Aab 9.17+1.26 Aa 35.17+0.14 Bb

P<0.05 P<0.01
0~5cm

>CK> > >



5 921
>CK> > > 20 ~40 cm 7
CK 95T > > >CK> 14
CK 5.8C 25.5C > > >
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7 14
CK
CK 20 ~40 cm
3.44%
2.72% CK
CK 24°7C 02°7C
Scm 10 cm
CK 6.0TC 53C - =
*3 HERBARSTLIEAKE (ke
CK S5cm Table 3  Soil moisture content under continuous high temperature
10 cm weather
(cm) 7 14
~CK> > N 0~20 1348+ 6.3 ABab  137.1+2.2Aa
150.4 = 11.8 Aa 143.9+7.5 Aa
. 117.5+ 10.1 ABb 110.9 +5.7 BCbc
2.7~47C
139.5+4.7ABa 126.5+ 8.1 ABab
> >CK> >
CK 115.7+ 5.2 Bb 103.4+ 3.6 Cc
20~ 40 146.5+4.0 Bb 141.5+5.3 ABb
CK 199.1+12.2Aa 1883 +10.6 Aa
164.5+13.7ABb 130.1 £ 18.1 Bb
166.3+17.3 ABab 151.2+ 7.2 ABb
CK 1552+3.8 ABb 128.0+3.0Bb
23
2
CK> > >
CK
[16] [17] 450
2.2 4001 369.35
350+
€ 300
2 250
s
22 200F
- i 159.13
0~ 20 cm sl 14346
7
100}
< < < >CK 61.22
CK CK
14 E)i BB Fegifi B CK
hb B
> > > >CK =
B2 AEBZLEFEEKE
CK Fig.2 Weed growth in the different mulching treatments
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Table 4 Analysis of the cost for the different mulching treatments(yuan/hm?)
CK
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Effects of Different Mulching Materials on Soil Temperature,
Moisture and Weed Growth in New Tea Gardens During
Mid-summer

ZHENG Xuxia', MAO Yuxiao', WU Jiafan®, YU Jizhong'"

(1 Tea Research Institute of Hangzhou Academy of Agricultural Science, Hangzhou 310024, China;
2 Department of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310014, China)

Abstract: Because of high temperature and less rainfall in mid-summer, new tea gardens in tea production area of the
south Yangtze River are more susceptible to drought and weeds, which badly affects the growth of tea. Field experiments were
conducted to study the functions of different kinds of covering materials in new tea gardens. The results showed that in
mid-summer, the black membrane mulching, non-woven fabrics cover and grass cover significantly decreased soil temperature.
When high temperature lasts for 7 days or more, soil water contents of black membrane treatment and grass mulching treatment
were significantly higher than control without mulching materials. Mulching could significantly inhibit the growth of weeds in tea
garden. The growth of weeds in the treatments of black membrane and the non-woven fabrics was significantly lower than that
in the treatments of white membrane and grass mulching. All mulching treatments could significantly reduce the weeding cost.
The most effective treatment in this aspect was black membrane mulching. The treatment can save 8 550 yuan/hm* and save
6 370 yuan/hm?, if the cost of plastic film cover is excluded. Black membrane mulching has the best effectiveness in reducing soil
temperature, increasing soil moisture, controlling weed growth and reducing the cost of weeding, followed by the treatment of
non-woven fabrics and grass mulching. Therefore, black membrane, non-woven fabrics and grass are recommended as mulching
materials using in mid-summer tea gardens.

Key words: New tea garden; Mulching; Soil temperature; Soil water content; Weed control; Cost



