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Effects of garlic on cucumber growth and soil biology
in solar greenhouse
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Abstract This study was focused on the impacts of garlic amendment on cucumber growth and soil biological
properties by potted tests in a greenhouse. The results indicated that adding garlic residue significantly improved
cucumber growth. The fresh weight of cucumber was positivly correlated with the added quantity of garlic residues. The
numbers of bacteria and actinomycetes were enhanced due to the addition in the whole growth period of cucumber.
However,adding 3% garlic residue decreased the number of fungi and fusarium., increased B/F ratio and optimized soil
microbial community structure. Moreover, garlic residue increased the activity of polyhenol oxidase, saccharase, urease
and catalase of rhizosphere soil at seedling stage. At harvesting stage, the four enzyme activities were significantly high

at the adding rate of more than 2.0% ,showing improving the environment favorable for the growth of cucumber stage.
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Table 1 Effect of garlic on growth trait of

cucumber plants

N LR B 5 / P AR T i/
BRI (g+ B
e W 0.0 37.21 be 4.77 a

1.0 32.53 ¢ 4.00 ab
1.5 34.30 ¢ 3.98 ab
2.0 34.01 ¢ 3.90 ab
2.5 38.51 be 4.09 ab
3.0 39. 21 be 3.98 ab
JF A6 0.0 86.83 ab 8.17 a
1.0 80.07 ab 7.43 ab
1.5 72.06 b 6.92 ab
2.0 66.49 b 6.73 ab
2.5 76.64 b 6. 80 ab
3.0 99.58 a 8.59 a
25 B 0.0 96.92 ¢ 16.94 b
1.0 119.13 b 18.65 b
1.5 127.51 ab 20.76 ab
2.0 134. 40 ab 21.24 ab
2.5 175.36 a 22.75 a
3.0 187.51 a 24.83 a
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Table 2

Effects of garlic on the quality of microorganism in the rhizosphere soil of cucumber

WIng/ e/ (X10° cfu/g) HE/(X10° cfu/g) FLE/(X10" cfu/g) #RIIE/(X10°clu/g) B/F {H (411 +

% i I FES B i 2= o i 2= B M R/ D
Rl 0.0 20.67 e - 2.67d - 6.00 d - 7.13 e - 7 764.04 d
1.0 38.67d  0.87 16.67 a 5.24  16.67 ¢ 1.78 16.27 a 1.28 2329.74 ¢
1.5 78.67 ¢ 2.81 13.33 b 3.99  25.33b 3.22 12.73 b 0.79 5920.73 d
2.0 87.33 b  3.22 8.67 ¢ 2.25 33.33a 4.55 8.93 ¢ 0.25 10111.10 ¢
2.5 106.67a  4.16 2.00d —0.26 36.67a 5.11 8.60 cd 0.21 53518.35a
3.0 75.33 ¢ 2.64 2.00d  —0.26 26.00b 3.33 7.87 de 0.10 37 995.00 b
JFEW 0.0 24.67 d - 18.67 ¢ - 6.67 e - 3.20d - 1324.94 e
1.0 46.00 ¢ 0.86  28.67b 0.54 19.33d 1. 90 8.33 a 1. 60 1611.21d
1.5 47.33 ¢ 0.92 16.00 ¢ —0.14 31.33 ¢ 3.70 5.93 b 0.85 2977.71 ¢
2.0 60.67 b  1.46  36.67 a 0.96  36.67 be 4.50 5.33 ¢ 0.67 1664.49 d
2.5 84.00a  2.40  10.00d —0.46 48.00 a 6. 20 5.27 ¢ 0. 65 8 448.00 a
3.0 52.00 bc  1.11 9.33d —0.50 45.33 ab 5. 80 5.13 ¢ 0. 60 5622.00 b
g5 0.0 28.00 e - 4.67 ¢ - 14.00 ¢ - 20.33 a - 6 025.70 ¢
1.0 42.67 ¢cd  0.52 2.67c —0.43 18.67 ¢ 0.33 9.87 b —0.51 16 051.20 b
1.5 54.67 b 0.95 3.33¢  —0.29  20.00 be 0.42 8.87 ¢ —0.56 16 477.48 b
2.0 68.00 a 1.43 12.00 a 1.60  28.67 ab 1. 04 6.13 d —0.69 5 690.56 ¢
2.5 52.00 bec  0.86 8.67 b 0.86 31.33a 1.24 2.53 ¢ —0.87 6 033.83 ¢
3.0 40.00d  0.43 2.00c —0.57 23.33abc  0.67 0.80 f —0.96 20 116.65 a
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Table 3 Effects of garlic on enzyme activities in the rhizosphere soil of cucumber

Wy % A/ (mg/g)  IREE NH;-N/(mg/g) TEAERE/ (mg/g) i S A EE/ (ml/ )
EEH W wing/%
I P ElFES I P EFES I P ElIFES I P NS
201 i 1 0.0 0. 860 a - 0.100 b - 2.720 a - 8.725 ¢ -
1.0 0.817 a —0.050 0.110 b 0.100  2.197b  —0.192  9.025 ¢ 0. 034
1.5 0.723ab  —0.159 0.110 b 0.100  2.093b  —0.231 11.250 b 0. 289
2.0 0.693 abc  —0.194 0.123 a 0.230  1.340c¢  —0.507 11.117 b 0.274
2.5 0.620 bc  —0.279 0.130 a 0.300  1.067d  —0.607 12.783 a 0. 465
3.0 0.530 ¢ —0.384 0.127 a 0.270 0.973 d —0.642 12.450 a 0.426
FF 76 1 0.0 0. 643 be - 0.110 c - 2.660 ¢ - 6.025 ¢ -
1.0 0.777 ab 0.208 0.127 be 0. 155 4.610 a 0.733 6.907 bc 0. 146
1.5 0. 870 a 0.353 0.130 b 0.182 3.620 b 0. 361 7.165 bc 0.189
2.0 0. 810 ab 0.259 0.140 ab  0.273  2.543c¢  —0.044 7.550 b 0.253
2.5 0. 723 abc 0.124 0.140 ab  0.273  1.720d  —0.353  8.252ab 0. 360
3.0 0.567 ¢ —0.118 0.150 a 0.364  2.750 c 0.034  9.072 a 0. 505
8 14y 0.0 0.550 b - 0.143 b - 3.967 cd - 7.255 be -
1.0 0. 606 b 0.102 0.163ab  0.140  3.660d  —0.077 6.765c¢  —0.067
1.5 0.610 b 0.109 0.163ab  0.140  3.773d  —0.0489 6.895 bc —0.049
2.0 0.623 ab 0.133 0.173 a 0.210  4.497 ab 0.134  7.778 ab 0.072
2.5 0.733 a 0.333 0.183 a 0.280  4.713 a 0.188  7.738 ab 0. 066
3.0 0.740 a 0.345 0.170 a 0.189 4.230 be 0.066 8.475 a 0.168
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