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Effects of buried straw bioreactor technology on the production of winter greenhouse eggplant and the soil mi-
croenvironment

DUAN Xiao—ting"?, YE Jing”, LIN Hui’, ZOU Ping’, SUN Wan—chun®, MA Jun—wei’, FU Jian—rong”

(1.School of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, China; 2.Institute of Environmental, Resources,
Soil and Fertilizer, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: In order to investigate the effects of different straw bioreactor technologies on greenhouse eggplant production and the soil micro-
environment, four treatments were set up in this experiment, namely CK, T1(straw 22 500 kg+hm™), T2 (straw 22 500 kg+hm™ + microbial
inoculants 60 kg-hm™ + sheep dung 7800 kg+hm™), and T3 (straw 22 500 kg - hm™ + microbial inoculants 60 kg - hm™+ sheep dung 7800
kg+hm™ + humic acid 750 kg-hm™). The results showed that the yield of eggplant could be increased by 29.2%~32.0% under the different

straw bioreactor treatments compared with that of CK, but there was no significant difference in eggplant yield between the different straw
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bioreactor treatments. The bioreactor technology increased the concentration of total soluble sugar, vitamin C, and solids, and decreased the

nitrate content in eggplant. The three straw bioreactor technologies effectively increased the average greenhouse soil CO; flux and the soil
organic carbon and total nitrogen contents. The amendment of organic fertilizers and microbial inoculants promoted CO, release in the early
growing stage of the greenhouse eggplant, which was beneficial to soil organic carbon and nutrient accumulation. The addition of humic ac-
id had little effect on the greenhouse CO, production, but it could improve soil microbial activities. Further analysis of soil microbial quanti-
ty showed that the straw bioreactor increased the quantity of fungi in the rhizosphere and reduced the quantity of soil bacteria. Treatment
T3 tended to increase the quantity of soil fungi at the seedling stage and the quantity of soil bacteria at the flowering stage, while treatment
T2 tended to increase the quantity of soil fungi at the flowering and fruiting stages and the quantity of soil bacteria during the fruiting peri-
od. Our results indicated that the straw bioreactor could significantly improve the yield and quality of eggplant, increase the average green-

house soil CO; flux, and increase the soil organic carbon and total nitrogen contents around the root system. The straw bioreactor could also

influence soil microbial metabolic activities via microbial community changes during the cultivation process.

Keywords : buried straw bioreactor; greenhouse; eggplant; CO» flux; soil microorganism
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Table 1 Detailed formulation for each treatment of straw reactor

%5 b P L ARERY
Number Treatments The ratio of the dosage
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Tl FEFF W HE 1
T2 AT K2V 3 2
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(467800 kg+hm™
F&FT 22 500 kg - hm >+ 7 60 kg hm™+
2367800 kg hm >+ AH R 750 kg+hm™
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Rl A= 0 o 0 ELAAR A 5 i an 11 1 B < A
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em, K ST AN 5 2 FRIR ST B RFFY
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Figure 1 Schematic diagram of straw biological reactor
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Figure 2 Soil sampling diagram
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Table 2 Effects of different straw bioreactors on eggplant yield and quality

pis: | Pk LN eysy | YRR C WE/R [ ) TR h Tk
Treatments Yield/kg-hm™ Total soluble sugar/% Vitamin C/mg-g' Sugar/Acid  Solid matter Nitrate/mg kg™ Water content/%

CK 47235 1.29b 0.066 9b 10.42a 3.3b 92.0a 92.94a

Tl 62505 1.40ab 0.076 5b 9.65ab 3.6ab 62.2¢ 92.03a

T2 62370 1.51a 0.130 4a 9.28b 4.5a 62.0c 92.88a

T3 61050 1.28b 0.079 6b 8.99b 3.3b 88.3b 92.35a

T — S e AR/ NG

FHRFIRTES% KT S B, TR,

Notes : Different lowercase letters after the same column indicate significant at the 5% level. The same below.
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Figure 3 Effects of different treatments on CO, flux
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Figure 4 Effect of different treatments on average initial

CO; concentration
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Table 3 Effects of different treatments on soil organic matter and

total nitrogen around root system

B[] b E B AL

Time Treatments Total nitrogen/%  Organic matter/%

17 i) CK 0.24b 3.44b

T1 0.27a 3.91a

T2 0.28a 4.11a

T3 0.27a 4.05a

4 71 (e CK 0.24h 3.45h

T1 0.29a 4.01a

T2 0.29a 4.13a

T3 0.28a 4.05a

6 J1 (B ) CK 0.21b 3.35h

T1 0.25a 3.75a

T2 0.24a 3.67a

T3 0.24a 3.78a
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Table 4 Effects of different treatments on soil organic matter and

total nitrogen in reactor center

R Ie) Qb B BA AL

Time Treatments  Total nitrogen/%  Organic matter/%

LA G T1 0.29a 4.14a

T2 0.28ab 4.01a

T3 0.27b 391a

4 1 (£ T1 0.31a 4.09a

T2 0.28a 4.05a

T3 0.27a 3.93a

6 J1 CER ) T1 0.26a 3.97a

T2 0.25a 3.79a

T3 0.24a 3.85a
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The different lowercase letters indicate significant at 5% level.

The same below
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Figure 5 Average CO; yield of soil around roots treated with

different treatments
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Figure 7 Effect of different straw bioreactors on the number of soil

fungi in the surrounding plants
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Figure 8 Effect of different straw bioreactors on the number of soil

bacteria cultivated in the surrounding plants
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