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Fig. 1 Comparison of chlorophyll content of different tree species before and after water control in different substrates
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Fig. 2 Comparison of SOD activities of different tree species before and after water control in different substrates
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Fig. 3 Comparison of POD activities of different tree species before and after water control in different substrates
2.3.4 SP o SP
s (P<<0.05),
, SP « 4, SP , .
, Sp .
(a) SP (b) SP (o) SP
4 SP
Fig. 4 SP content of different tree species before and after water control under different substrates
2.4 o
) C 3
3
Tab. 3 Comparison of membership function values of three plants in different culture substrates
P1 P2 P3
S1 S2 S1 S2 S1 S2
a 1.000 0 0.984 5 0.462 9 0.470 0 0. 000 O 0.125 2
b 1.000 0 0.991 6 0.687 9 0.627 0 0. 000 O 0.307 8
1.000 0 0.987 8 0.568 1 0.543 4 0.000 O 0.210 5
SOD 0.6159 1.000 O 0.000 0 0.169 8 0.512°5 0.339 9
POD 1.000 0 0.999 2 0.000 0 0.019 8 0.646 5 0.776 3
SpP 0.207 2 0.539 8 0.294 2 0.000 0 0.792 3 1.000 0
0.803 9 0.917 2 0.335 5 0.305 0 0.325 2 0.460 0
2 1 4 6 5 3




12 77
) ’ t22] °
6 . POD
3 s
o b b I:ZS] o
, SOD “ ”
. 3 SOD .
N N SOD POD
s SOD,
3
POD , ;
N . SP
el s , SP
. 3 SP s
s , SpP
SP .
SP
(18, 20] , [29] [30] )
i , [31]
) (Tamarix leptostachya) s
, . el 4 (Magnoliaceae)
POD
) SP 2] s
2 ’ SP 5
s ; 3 SOD  POD ,
s o SP s -]
R (Platycladus orientalis ) . [33]
, o (Panicum miliaceum L. ) . Ll (Gossypium
) 81)])) o
r21) ,
4
, o D s
) [22] [23
10 ‘C~14 C, L 6%~36.8% 20.2%~41.1%; . .
3 C~7°%C, , 40 d
s 188. 1% .31. 8% . 44. 6%, SOD .
“ POD W SP
99[24-25] “ ” ,
L6l . SOD 2)
POD SR ;

, SOD

POD



78 2021
y design and parameter determination of automatic irrigation
, and drainage vertical greening device based on porous
absorbent filter material [J]. Water Saving Irrigation, 2019
’ (11): 85—90.
3) ’ 97 , } (SOD) (]
20 d ; , 2003, 25(2); 225—231.
20 d, Ma Xujun, Zhu Dahai. Functional roles of the plant
superoxide dismutase [ J]. Hereditas (Beijing), 2003, 25
. (2); 225231
[10] s s s . B
’ [yl , 2018, 31(4):
’ 699—704.

[1] . , : bl
, 2006(6): 104—105.
Wang Xue, Ren Jijun, Liang Chaoxin. Development and
counter measunes on urban vertical greening [J]. Northern
Horticulture, 2006(6): 104 —105.
(2] , , .
[Jl , 2012(3) . 177.
[3] . ; .
[J]. , 2003, 16(6):
289—291.
He Jiancong, Zhang Taiping, Li Yuelin, et al. City vertical
greening in China and new vertical greening techniques [ J].
Urban Environment &. Urban Ecology, 2003, 16(6): 289—291.
(4] : (1. . 2019
(12) . 143—144.
(5] . , .5
[l . 2007, 16(3): 93—100.
Xia Hanping, Cai Xi'an, Peng Caixia. Comparison of five
lianas for vertical greening [J]. Acta Prataculturae Sinica,
2007, 16(3): 93—100.
[6] , , ,
. . 2016, 35(12); 33—
36, 28.
Ning Bo, Yu Hang. He Yang, et al. Influence of vertical
greening on energy simulation of office building in Southern
region [ J]. Building Energy & Environment, 2016, 35
(12) . 33—36, 28.
[7] . [D].
, 2019.
Yu Jie. Research on the effect of wall greening on building
energy consumption in hot summer and cold winter arears:
a case study of Chengdu [ D]. Chengdu: Southwest
Jiaotong University, 2019.
[8] , ; ,
7. . 2019
(11): 85—90.
Liu Xufei, Tong Xuanyue, Zhou Wei, et al. Structural

Dong Peng, Li Ming, Ma Xin, et al. Effect of drought stress
on physiological characteristics of five garden trees [J].
Southwest China Journal of Agricultural Sciences, 2018, 31
(4): 699—704.
[11] ; , .
[yl , 2002, 26
(1): 69—76.
Xiao Chunwang, Zhou Guangsheng, Ma Fengyun. Effect
of water supply change on morphology and growth of
dominant plants in Maowusu sandland [ J ]. Acta
Phytoecologica Sinica, 2002, 26(1): 69—76.
[12] )
(1l . 2015, 33(1): 22—27, 32.
Wang Xiaojuan, Zhou Lanying. Drought effects on growth
and physiological traits of Loropetalum chinense Var.
rubrum [ J]. Journal of Sichuan Agricultural University,
2015, 33(1). 22—27, 32.
[13] s s s .
[J1. , 2017, 30
(2). 322—326.
Zhao Weixing, Liu Xicun, Li Xiaohui. et al. Physiological
responses of muskmelon seedlings to different adversity
stresses and synthetical evaluation of stress resistance [ J].
Southwest China Journal of Agricultural Sciences, 2017,
30(2): 322—326.
[14] s s s .
. . 2020, 48(10): 162—168.
[15] ; . . .3
. » 2017, 37(2): 286—296.
Qiu Shuai, Lu Shan, Yu Lei, et al. Study on drought
adaptability of landscape plants in 3 vertical greening
substrates [ J]. Acta Botanica Boreali-Occidentalia Sinica,
2017, 37(2): 286—296.
[16] . 10
[l . 2015, 37(5); 36—40.
Yang Xue. Comparisons of ten species vertical greening plants
effects and planting medium screening in Guangzhou [ J].
Guangdong Landscape Architecture, 2015, 37(5); 36—40.
[17]
[D]. : . 2011.



12

79

Wang Wenying. Studies on drought resistance evaluation

of Sedum Plants and screening test of portable ecological

afforestation matrixes [ D]. Hangzhou: Zhejiang A &. F

University, 2011.

[18] . [D].
., 2019.

Wu Yan. Study on physiological and biochemical mechanisms of

drought resistance in grape under simulated drought stress [D].

Huhhot: Inner Mongolia Agricultural University, 2019.

[19] . LJ1.
, 2012, 39(4) . 51—54.

Lu Song. Effects of drought stress on plant growth and

physiological traits [ J]. Journal of Jiangsu Forestry

Science &. Technology, 2012, 39(4): 51—54.

[20] , . y 5
[Jl. . 2013,30(4) .

490—498.

Chen Wen, Zhao Ying., Ye Zhenggian,et al. Growth and

physiological characteristics of five island tree species with

drought stress [ J]. Journal of Zhejiang A & F

University, 2013, 30(4). 490—498.

[21] s s s . 20
[J]. , 2014, 38(6): 562—575.

Qiu Quan. Pan Xin, Li Jiyue, et al. Morphological traits

and physiological characteristics in drought tolerance in 20

shrub species on the Qinghai-Xizang Plateau [J]. Chinese

Journal of Plant Ecology, 2014, 38(6): 562—575.

[22] . [D]. : ,

2006.

[23] s s s .
. . 2011,

25(6); 242—245.

Duan Liangliang, Man Xiuling, Liu Lining, et al. Effect

of winter low temperature on physiological and

biochemical indexes of desert plants Yucca brevifolia
seedlings [ J]. Journal of soil and water conservation,

2011, 25(6): 242—245.

[24] . . s . 4
L. » 2020,40(11):

93—99.

Ma Bin, Zhang Ya, Wu Yi, et al. Effects of drought

stress on physiological characteristics of four Magnoliaceae

species [ J]. Journal of Central South University of

Forestry & Technology, 2020, 40(11); 93—99.

[25] , ; ,
L1]. ,

2020,39€07): 2140—2150.

Duan Qiying, Tian Ye, E Xiaowei, et al. Sexual
differences in growth and physiological properties of
southern-type poplar clones in response to continuous
drought and re-watering [ J]. Chinese Journal of Ecology,
2020, 39(7);: 2140—2150.

[26] ; , . [l
, 2021, 60(1). 10—13.
[27]
0yl , 2021(4): 64—71.
Li Haixia.
resistance evaluation of six peony varieties to drought
stress [J]. Northern Horticulture, 2021(4) . 64—71.
[28] . , . 5
[yl , 2013, 33(1); 49—51.
Gao Dahai, Chen Bin, He Weizhong. Study on drought

resistance of five groundcover plants [ J]. Journal of

Physiological response mechanism and

Zhejiang Forestry Science and Technology, 2013, 33(1):
49—51.
[29] ; , ,
[Jl.
( ), 2008, 29(1) . 42—47.
Tan Xiaorong. Hu Taogang. Dai Yuan., et al. Effect of
different kinds of drought treatments on water soluble protein
and total antioxidative capacity of wheat seedlings [J]. Journal
of Henan University of Technology (Natural Science Edition) ,
2008, 29(1): 42—47.
[30] s s s .
(. , 2013, 30

(921

(4): 490—498.

Chen Wen, Zhao Ying, Ye Zhengqian, et al. Growth and
physiological characteristics of five island tree species with
drought stress [J]. Journal of Zhejiang A & F
University, 2013, 30(4): 490—498.

[31] . , .

Ll . 2021,

23(6): 43—50.

Hu Yang, Li Gangtie, Li Xing, et al. Growth and
physiological index of Tamarix leptostachys bunge seedlings
under soil drought stress [J]. Journal of Agricultural Science
and Technology . 2021, 23(6): 43—50.

[32] , , s .

1. (
41(5): 1—09.
Zhang Yuyu, Wang Jinxin, Ma Xu, et al. Effect of

rewatering on chlorophyll content of platycladus orientalis

), 2020,

seedlings after drought [J]. Journal of Southwest Forestry
University (Natural Sciences), 2020, 41(5): 1—9.

[33] , , s .

L. » 2014, 19(5);

55—65.
Zhao Weijie, Li Cui, Chao Guimei, et al. Compensation
effect of rewatering on the growth of broomcorn millet
under water stress [ J]. Journal of China Agricultural
University, 2014, 19(5): 55—65.

[34]

[D]. : » 2016.



86 2021

[D]. : , 2019. (Il » 2019, 47(1). 216—220.
Xin Pingping. Multi-factor coordination control model and Chen Lijun, Du Shangfeng, Liang Meihui, et al. Study on
method of greenhouse environment for benefit-priority [ D]. temperature and humidity control in greenhouse by using
Yangling: Northwest A & F University, 2019. decoupling strategy [J]. Jiangsu Agricultural Sciences,
[14] . . , 2019, 47(1); 216—220.

Design and implementation of intelligent control system for strawberry greenhouse

Sun Changquan, Gao Juling
(College of Mechanical and Electrical Engineering , Jiangsu Vocational College of Agriculture and Forestry, Zhenjiang, 212400, China)

Abstract: Aiming at the problems of poor reliability of environmental parameter acquisition and control and extensive regulation of
water and fertilizer in the process of facility strawberry production, a facility strawberry intelligent production management and
control system is designed and developed. The system includes two parts: information of environment growth perception system and
implementation of environment control system. The multi-sensor data fusion algorithm and expert decision control system model
improved the accuracy and authenticity of environmental parameter acquisition. It ensured the accurate control of environment growth
and water and fertilizer demand at each growth stage of strawberry. At present, the system runs well in the strawberry glass
greenhouse in the demonstration park. The utilization rate of water and fertilizer and the ability of environmental regulation have
increased by 76.5% and 35.5% , respectively, and the yield and quality of strawberries have also greatly improved.

Keywords: facility strawberry; expert decision; environmental regulation; integration of water and fertilizer

Growth and physiological characters of three evergreen shrubs under

vertical cultivation conditions in winter

Yang Jiaying' %, Wang Zhigao®, Zhu Jinru?, Yuan Weigao?, Wu Chuping® . Jiang Bo?
(1. College of Forestry and Biotechnology , Zhejiang A & F University , Hangzhou, 3100003
2. Zhejiang Academy of Forestry, Hangzhou, 310000)

Abstract; Exploring the vertical cultivation techniques helps improve the economic, ecological, and landscape benefits of urban garden
greening in south China in winter. In this study, three evergreen shrubs., Euryaemarginata, Michelia figo, and Loropetalumchinense
var. rubrum, were cultivated in ecological substrates and light substrates under vertical cultivation conditions. Through the
determination and analysis of drought-resistant performance indexes, such as plant height growth, total biomass, root-shoot ratio,
chlorophyll content, superoxide dismutase (SOD) activity, peroxidase (POD) activity, and soluble protein (SP) content in water
control and rewater treatment, the optimal cultivation substrate and water management measures were selected. The results showed
that the comprehensive evaluation of the drought resistance of the three plants in descending order was Furyaemarginata,
Loropetalumchinense var. rubrum, and Micheliafigo, and the use of light substrate to cultivate Euryaemarginata and
Loropetalumchinense var. rubrum and the use of ecological substrate to cultivate Michelia figo were beneficial to cultivation. When
cultivation of Hangzhou was done at a conventional temperature in winter, its biomass and root-to-shoot ratio increased by 1. 6% —
36.8% and 20.2% —41.1%, respectively, and the irrigation period could reach about 20 days.

Keywords: vertical greening; cultivation substrate; woody plant; drought resistance



