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Effect of light and temperature on strawberry in
three-dimensional culture system

LIN Xiao, LUO Yun, WANG Hong-qing”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract This paper is concerned on the effect of temperature and light on strawberry in a three-dimensional culture
system. Strawberry ( Fragaria X ananassa ,‘ Akihime’) were planted in ordinary hanging culture shelf, double H hanging
culture shelf and A word hanging culture shelf respectively in a greenhouse. The photosynthetic active radiation and
temperature at different shelves and different layers in one shelf were evaluated. The yield and fruit quality of strawberry
were also determined. The results showed that different hanging culture shelves had quite different light and temperature
conditions. The ordinary hanging culture shelf, the upper layer of double H hanging culture shelf and the upper layer of A
word hanging culture shelf had better photosynthetic active radiation and temperature condition. The yield was therefore

high. The correlation coefficient between photosynthetic active radiation and yield was 0. 70. The strawberry fruit from
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the different shelves had similar soluble solid content, the hardness and average weight per fruit.
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(a) Ordinary hanging culture shelf, hereafter referred to as O;

(b) Double H hanging culture shelf, hereafter referred to as DH;

(c) A word hanging culture shelf, hereafter referred to as A
B1 srEHiEsR
Fig. 1 Hanging culture shelves
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(a)Diurnal change of photosynthetic active radiation of strawberry in different positions of ordinary hanging culture

shelf () and the double H hanging culture shelf (UDH, upper layer of double H hanging culture shelf; BDH, bottom

layer of double H hanging culture shelf, similarly hereinafter) ; (b) Diurnal change of photosynthetic active radiation of

strawberry in different positions of A word hanging culture shelf (EUA, east upper layer of A word hanging culture

shelf; EMA, east middle layer of A word hanging culture shelf; EBA, east bottom layer of A word hanging culture

shelf; WUA , west upper layer of A word hanging culture shelf; WMA , west middle layer of A word hanging culture

shelf; WBA , west bottom layer of A word hanging culture shelf, similarly hereinafter)
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Fig. 2 Diurnal change of photosynthetic active radiation of strawberry in different hanging culture shelf
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Table 1 Relative photosynthetic active radiation of strawberry in different locations at the hanging culture shelves

AR (VA i %] Time ERSR

Shelf Location 9:30 10:30 11.30 12.30 13:30 14:30 15:30 Mean

b gt 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

M H H + 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

T 67.11 70. 89 70. 68 91.03 19.19 23.93 44,14 62. 80

A FR S + 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

h 61.26 70. 89 70. 68 91.03 19.19 23.93 44,14 62. 80

i 57. 64 76.06 98. 33 89. 37 13. 36 22.31 39. 34 54.59

i} s 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

rh 33.77 22.09 27.85 89. 37 81.50 97.00 78.08 58. 44

1 21.27 17. 48 16. 45 95.93 79. 60 81. 20 46. 85 51.67

TE < AR O 50 3R 7R 78 5L — I 20 LA b 2 i B RE AL 100, T R RS R B U .

Note: Relative photosynthetic active radiation was denoted that the ratio of between other layers and upper layer with photosynthetic active

radiation of upper layer as the base value of 100.
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(a)Diurnal change of root temperature of strawberry in different positions of ordinary hanging culture

shelf and the double H hanging culture shelf; (b) Diurnal change of root temperature of strawberry in

different positions of A word hanging culture shelf
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Fig. 3 Diurnal change of root temperature of strawberry in different hanging culture shelf
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Fig.4 Yield per plant of strawberry in different

positions of hanging culture shelf
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Table 2  Economic benefit of different hanging culture shelf
MRE/ (BR/ 4 B Okk/ hm®) B &/ (g/#) BEh/
CEy BB/ /b ) - ) )
Plants number Plants number Early production (71 kg/ hm*)
Shelf Shelves number
per shelf per hectare per plant Yield per hectare
iy 1245 70 8.7 157. 4 1.37
O
M H A 900 140 12.6 127.8 1.61
DH
AT 600 192 11.5 111.2 1.28
A
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Table 3 Fruit quality of strawberry in different positions of hanging culture shelf

LN fifi ¥ / (kg/cm®) Al I &R % TR /g
Shelf and Location Hardness Soluble solid content Average single fruit weight
SCHRTY 0.191 9 ab 11.5 a 22.34 ab
O
M HE 0.197 5 ab 11.0 a 24.42 a
UDH
M HT 0.184 0 b 10.0 a 19. 21 ab
BDH
AT - 0.213 3 ab 10.3 a 19. 66 ab

WUA




72 O A K R it

2014 4 55 19 &

= 3(8D)
X 1 %/ (kg/cm®) AR &/ % VR /g
Shelf and Location Hardness Soluble solid content Average single fruit weight

AP 0.192 8 ab 11.0 a 18.48 b
WMA
AVETF 0.214 4 ab 10.6 a

20. 68 ab
WBA
AR E 0.194 2 ab 10.0 a 17.68 b
EUA
A K 0.205 9 ab 9.8 a 19. 69 ab
EMA
AZET 0.221 9 a 10.6 a 21.25 ab
EBA
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