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Effects of straw bioreactor on growth environment
and yield of cucumber in greenhouse
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Abstract: [Objective] Effects of 4 straw bioreactors on cucumber in solar greenhouse were analyzed to
select the most suitable straw bioreactor in Yan’an area. [Method] Four commonly used straw bioreactor
types in Yan’an,interline built-in, line built-in, outer built-in, and outer + interline built-in, were selected
and their effects on CO, volume fraction,air temperature, soil temperature, agronomic traits and cucumber
yield were measured. Using technology without straw bioreactor as control, the effect of straw bioreactor
types were synthetically evaluated. [Result] Compared with the control,all 4 straw bioreactor types in-

creased CO, volume fraction,room temperature and soil temperature. The agronomic traits and yield of cu-
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cumber were improved as well. The outer+interline built-in type had the best increasing effect on CO, vol-

ume fraction (by 160. 0% at 09:30 am and by 170. 8% at 11:30 am) , cucumber plant height (by 13.8 cm),

stem diameter (by 1.1 mm) ,and yield (by 34.6%) and decreasing effect on time of harvest (by 6 days).

The technology also improved the room temperature (by 1.9 “C) and cucumber root 10 cm soil temperature
(by 2.9 °C) and reduced the disease indexes of powdery (by 1.4) and downy mildew (by 1. 7). [Conclu-

sion] The outer —+interline built-in type was the most suitable for cucumber planting in greenhouse at

Yan’an area.
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Fig. 1 Structure of tested solar greenhouse
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Table 1 Effects of straw bioreactor type on CO, volume fraction in greenhouse %
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Treatment 09.:00 11:30 09.:00 11:30 09:00 11:30
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T« [ 5B JE e AN Al /NG R R OR 2257 B35 (P<<0..05) . N R,

Note: Different lowercase letters within each column indicate significant difference (P<Z0.05). The same below.

20 20 &
18+
° —8—CK; e
=1
5 6 —=—CL1; g 18}
PE —A—CL2; o2 LN
——CK; =g —4—CL3; @k
—=—cLl; U2 14r —O0—CL4 25
. s S 16}
—A—CL2; = §
/x CL3; 12F (&)
—O—CL4
1 J 1 1 | 14
05 2009-12-25 2010-01-15 2009-12-05 2009-12-25 2010-01-15 2009-12-

P2 S [R)AS AT AR 0 B ) Y OIG IRL 2E PA e R R AR 1 5 T

Fig. 2 Effects of straw bioreactor type on temperature in greenhouse
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Table 2 Effect of straw bioreactor type on

cucumber growth in greenhouse

b3 B /cm 25 /mm
Treatment Plant height Stem diameter
CK 163.4 b 6.54 ¢
CL1 175.1 a 7.24 b
CL2 175.3 a 7.42 ab
CL3 165.1 b 6.73 ¢
CL4 177.2 a 7.64 a
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Fig. 3 Effects of straw bioreactor type on the disease index of powdery and downy mildew of cucumber in greenhouse
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Table 3 Effects of straw bioreactor type on yield and harversting time of cucumber in greenhouse

poE:i 2 ER T g jeaE/(t e hm™?) K WK R 4 0 ) B ] /
Treatment Fruit weight Yield Harvesting time shortened

CK 176.3 d 195.54 d 0

CL1 196.4 b 238.85 b 7

CL2 198.3 b 243.48 b 8

CL3 188.6 ¢ 214.17 ¢ 5

CL4 207.7 a 263.16 a 6
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