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the protective enzyme activity, which the protective enzyme activity were first increased and then declined with the
increasing biomass charcoal addition, and the non - protective enzyme activity were gradually declined. While high
concentrations of biomass charcoal (HB) could cause the cells of watermelon root to lose water and inhibit the activity of
enzyme. Biomass charcoal addition increased the pH and decreased the soil electric conductivity of the root area of
watermelon. To a certain extent,biomass charcoal had an effect on the accumulation of the soil nutrient and improved soil
fertility of the root area of watermelon, but had no effect on the accumulation of P,and the increase of soil potassium was
higher than other soil nutrient index. The content of total carbon and total nitrogen of watermelon plant was first
increased and then declined with the increasing biomass charcoal addition,the total phosphorus content showed a trend of
decrease,and the total potassium was contrary to he total phosphorus. The quality of watermelon was higher with the
middle concentrations of biomass charcoal (MB) ,while HB could decreased the quality of watermelon. All in all,a certain
range of biomass charcoal addition could improve the growth and photosynthetic physiological characteristics of
watermelon,and increase soil nutrient and fertility of the root area of watermelon, but that was closely related to soil
type,watermelon type,soil fertility and ecological environment.
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Table 1 The experimental design of different mulching treatments
hb¥ Rk
Treatment Specific method
Jr— AT TR ML » RS FH0TE 5 om Z247 W T RIMIREAE Y F B 3% 1. 2 m SR AMA, B R MARFI AR K V EB, 4B+,

Hb AT FLHR AR HEFE 7K T8 Fertilization after ditching, backfill to less than 5 cm of the ground, then filming with 1. 2 m black polypropylene film

Polypropylene film mulching

mulching, segmented retaining and piercing plastic film
T o5 R i B, LAY [R) 3 7 78 36 Mulching plastic film, the others were the same as polypropylene film mulching

i B 3% Plastic film mulching

VAT 1) FF 9 e A i T 3E, A 00 35 55 8 1. 2 m JREE 15 cm FRRASFF Fertilization after ditching,backfill to less than 5 cm of the ground,
then mulching crop stalks both sides of the trunk with width of 1. 2 m and thickness of 15 cm

FEFF 35 Straw mulching

HBEx R (CKO

FF ¥t AR S5 18138, R R Fertilization after ditching without filming
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Note: The different lowercase letters within the same group indicate
significant difference at 0. 05 level. The same as below.
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Fig.1 The mass soil moisture content of

different mulching treatments
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Table 2 The leaf status of different mulching treatments
MHRE a TR nHERE b AR M4E atb R
i AT Chlorophyll a content Chlorophyll b content Total chlorophyll content
Treatment Dry weight of per hundred leaves/g B B B
/(mg + g7 1FW) /(mg « g7 1FW) /(mg « g 1FW)
Hb 757 35 Polypropylene film mulching 38.8940. 52a 2.76+0. 10a 1. 0140. 05a 3.77+£0.05a
HbJIE7E 55 Plastic film mulching 34. 06+0. 43b 2.5140. 08b 0. 83+0. 04c 3.34740.03b
FEFFE 5 Straw mulching 37.5440. 48a 2.77+0. 10a 0. 90=40. 05b 3.6740. 04a
WX R (CK) 31.2740. 49¢ 2. 3440. 09¢ 0. 78£0. 04c 3.1240.03b

W FAFURR/NE FRFIRTE 0. 05 KF ER 2R BEH.

Note: The different lowercase letters within the same column indicate significant difference at 0. 05 level.
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Fig. 3 The Pn diurnal variation of

different mulching treatments in a day
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Effect of Different Mulching Treatments on Soil Physical
Characteristics and Leaves in Apple Orchard

WANG Rongli, WANG Qian,CAO Xinran
(College of Horticulture,Northwest Agriculture and Forestry University, Yangling,Shaanxi 712100)

Abstract: Taking 2-year-old ‘Fuji” apple trees (Malus pumila Mill) as test material, the effect of different ground cover
teratments(polypropylene film mulching, plastic film mulching,straw mulching, cleaning tillage) on soil moisture content
and bulk density of the orchard soil,dry weight of per hundred leaves,average content of chlorophyll and photosynthetic
rate (Pn) was studied. The results showed that the mass soil moisture content of mulching managements was
significantly higher compared with the cleaning tillage. The order was polypropylene film mulching > plastic film
mulching™> straw mulching > the cleaning tillage. Three different mulching treatments all had the obviously effect on
reduce the soil bulk density and the method of straw mulching gave the best result. Ground cover treatments could greatly
increase the dry weight of per hundred leaves, while straw mulching and polypropylene film mulching could signally
improve the total chlorophyll content. Compared with the double peak curve which were observed on the diurnal changes
of Pn for cleaning tillage treatment,the polypropylene film mulching,straw mulching and plastic film showed single peak
curve. In conclude, the results indicated that different mulching managements could improve both soil and apple tree
characteristics,among which polypropylene film mulching was the most efficient.

Keywords : apple orchard; polypropylene film mulching;soil moisture content;leaf quality;photosynthetic rate
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