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Effect of mulching mode on growth and water use of greenhouse
pepper during fruiting stage

WU Xing!, LIANG Yin-Li?, HAO Wang-Lin®, LUO An-Rong*, PENG Qiang®, CHEN Chen*
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Chinese Academy of Sciences and Ministry of Water Resources, Yangling 712100, China; 3. College of Forestry, Northwest
A & F University, Yangling 712100, China; 4. College of Life Sciences, Northwest A & F University, Yangling 712100, China)

Abstract The effects of different mulching treatments (e.g., plastic film mulching, wheat straw mulching, combined plastic film
and wheat straw mulching and no mulching) on the growth and water use of greenhouse pepper during fruiting stage were studied in
order to establish an optimum mulching mode for greenhouse pepper production. The results showed that soil temperature increasing
extent under combined plastic film and wheat straw mulching treatment was higher than that under straw mulching treatment at the
early fruiting stage. At the middle and late fruiting stage, soil temperature decreasing extent was lower under combined plastic film
and wheat straw mulching treatment than that under plastic film mulching treatment. Mulching significantly promoted greenhouse
pepper growth, and increased leaf chlorophyll content, gross and plant-part dry weight, and fruit yield. Mulching also reduced water
consumption. Combined plastic film and wheat straw mulching had the strongest effect on growth and water use characteristics of
greenhouse pepper. Greenhouse pepper water use efficiency under plastic film mulching, wheat straw mulching, and combined plas-
tic film and wheat straw mulching treatments were 2.09, 1.67 and 2.17 times of that under no mulching treatment, respectively.
Based on the results, it was concluded that combined plastic film and wheat straw mulching was the best mulching mode for green-
house pepper production in terms of plant dry weight, yield and water use efficiency.
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Fig. 1 Effects of different mulching treatments on soil temperature at different depth of greenhouse pepper during fruiting stage
T Plastic film mulching; T, Wheat straw mulching; T3 Combined plastic film and wheat straw mulch-

ing. The same below.
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Tab. 1 Effects of different mulching treatments on plant growth of greenhouse pepper during fruiting stage

Early fruiting stage Middle fruiting stage Late fruiting stage
Treatment
Plant height (cm)  Stem thickness (mm)  Plant height (cm)  Stem thickness (mm)  Plant height (cm)  Stem thickness (mm)
CK 41.63b 6.26b 46.38¢ 8.32b 47.08c 8.85¢c
T, 44.75a 7.03a 49.00b 8.70ab 47.88b 9.72b
T, 45.62a 6.64ab 56.88b 9.30ab 51.25b 10.34ab
Ts 55.13a 6.46ab 72.88a 10.04a 73.13a 11.34a

P<0.05 Different small letters in the same column show significant difference (P<0.05).

The same below.
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Tab. 2 Effects of different mulching treatments on relative
) chlorophyll contents (SPAD) of greenhouse pepper leaves dur-
ing fruiting stage

! ! Relative chlorophyll content (SPAD)

, Treatment
, Early fruiting Middle fruiting Late fruiting
stage stage stage
CK 54.41c 56.16¢ 57.41c
' T1 55.60bc 58.04b 58.96bc
T2 58.23a 59.90a 60.00b
2.3 Ts 56.51b 60.23a 62.83a
1] 2 2.4
3 , 3
L] I} 3
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Tab. 3 Effects of different mulching treatments on accumulation and distribution of dry matter of greenhouse pepper
Treatment Gross dry weight ~ Dry weight of Percentage of Dry weight of Percentage of Dry weight of Percentage of
(9) stem (g) stem (%) leaf (g) leaf (%) root (g) root (%)
CK 19.40c 8.47b 43.34 7.91b 40.97 3.02b 15.69
T1 29.83b 12.25ab 41.38 11.52ab 38.65 6.06ab 19.97
T, 50.23a 20.58a 40.76 20.32a 40.74 9.33a 18.50
Ts 46.74ab 17.96ab 39.03 20.07a 41.51 8.71a 19.46
2-5 y
4 1 1 )
L] 3 1 ( 3) ( 4)’
( 4
3

2.17 2.09 1.67 ,
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Tab. 4 Effects of different mulching treatments on yield and

! ( 4); water use efficiency of pepper
’ Treatment Yieldﬁ2 Water c3onsu[1;ption Water use ef]iizt:iency
(kg -m™) (m”-m™) (kg -m™)
' ' CK 1.545¢ 0.074 4a 20.77d
) ) 2 T1 2.135a 0.049 2¢ 43.39b
T, 1.824b 0.052 7b 34.61c

T3 2.268a 0.050 3¢ 45.09a
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