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Effects of microbial fertilizers on promoting plant growth and reducing
chemical fertilizer inputs during the production of greenhouse cucumber
seedlings
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( College of Horticulture, China Agricultural University, Beijing Key Laboratory of Growth and Development Regulation for Protected Vegetable Crops, Bei-
Jing 100193, China)

Abstract: Taking greenhouse cucumber plug-seedlings as the research objects, microbial fertilizers, such as Fengtianbao
(FTB), Difulai (DFL), Zhidongli (ZDL), independently developed microbial fertilizers (ZZ), on promoting plant growth and
reducing chemical fertilizer inputs were investigated under various nutrient solution levels (one-strength, half-strength, quarter-
strength and zero-strength ). The results showed that, compared with no fertilization and single application of microbial fertilizer,

the mixed application of microbial fertilizer and nutrient solution increased the plant height, stem thickness, leaf number and

seedling index of cucumber seedlings, and ZZ treatment with
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one-strength nutrient solution was the most significant. Under
the condition of half-strength nutrient solution and quarter-
strength, all microbial fertilizers could effectively promote the

growth of cucumber seedlings and improve the seedling index
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trient solution, DFL and ZDL increased the seedling index by 15.3% and 44.2%. Under the condition of low nutrien solution con-
centration (quarter-strength) , the total root length in 22 treatment (25.2 m) was significantly higher than that in the control
(13.1 m). On the premise of maintaining a stable seedling index (based on one-strength nutrient solution +CK, 0.199) , ZZ and
FTB could reduce the amount of chemical fertilizer by about 75% , while DFL and ZDL could reduce the amount of chemical fer-
tilizer by about 50%. In addition, compared with the control (CK), ZZ treatment under the condition of half-strength nutrient so-
lution and zero-strenght nutrient solution and FTB treatment under the condition of one-strength nutrient solution significantly in-
creased the chlorophyll content of the first true leaf. Taken together, to promote plant growth on the basis of reducing fertilizer ap-

plication, it is suggested to apply ZZ and FTB under irrigation with quarter-strength nutrient solution, and DFL and ZDL under

irrigation with half-strength nutrient solution.
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Table 1 The introduction of different microbial fertilizers in the experiment
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Fig.1 Effects of microbial fertilizer treatment on apparent
growth status of cucumber seedlings under different

nutrient concentrations
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Table 2  Effects of microbial fertilizer treatment on plant height,

stem diameter and leaf number of cucumber seedlings un-

der different nutrient concentrations

FIRW EY 7= Byl g
biidia JE 4 7 (em) (mm) ()
1 CK  12.04:0.93efy  4.96:0.23a  3.0£0b

77, 15.34+1.19a 4.98+0.23a 3.6+0.5a
FTB 14.98+1.03a 4.81+0.13bc 3.0+0b
DFL 13.10+0.52cd 4.93+0.16ab 3.0+0b
7ZDL 12.81+0.45¢cde  4.89+0.11ab 3.3+0.5b
172 % CK 12.39+0.89def  4.69+0.09¢ 3.0+0b
77, 13.58+1.63bc 4.73+0.13¢ 3.1+0.4b
FTB 12.21+0.84efg 4.18+0.16fg 3.0+0b
DFL 11.96+0.32fg 4.45+0.07d 3.0+0b
ZDL 11.84+0.87fg 4.44+0.16d 3.0+0b
1/4 % CK 12.00+0.97efg 4.30+0.10ef 3.0+0b
77 14.23+0.52b 4.34+0.14de 3.0+0b
FTB 12.01+0.55efg 4.12+0.17¢g 3.0+0b
DFL 11.53+0.491g 3.84+0.14h 3.0+0b
/DL 11.50+0.46g 4.17+0.10fg 3.1+0.4b
0 1% CK 8.63+0.781 3.70+0.10h 2.0+0c¢
77, 9.64+0.86h 3.83+0.21h 2.3+0.5¢
FTB 9.56+0.25h 3.70+0.10h 2.0+0c
DFL 8.16+0.461 3.37+0.101 2.0+0c¢
7ZDL 7.91+0.441 3.39+0.08i 2.0+0c

CK AR HNEX IR, ZZ FTB . DFL 1 ZDL 43527~ B il £ i A
2 AR P AR A N AR B ) A T — B [
FHERR AR 25 5 B 25 (P<0.05)

AR R RO K A AR A B
F(P<0.001) &m0 T 8T8 50 (£ 5) . 1EXT IR
(CK) ZAF T, B 772 W0 BE 1 B M 1 48 B 2 W
G B0, S5XTIR(CK) M E, ZZ fE i 8
TR E T ¥ R T AR 8L, ZDL R 174 £
RN At v B A B Y I S B RO R A,
FTB H1 DFL 43500 5 48 7 172 f5 174 f5 857
TR R 2L
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Table 3 Effects of microbial fertilizer treatment on true leaf area and chlorophyll content of cucumber seedlings under different nutrient con-

centrations
MR (em?) 43R A i (SPAD {H)
FEIRIRE YT AE AL 3
951 H 55 2 Juf 951 H 55 2 ot

1% CK 47.54+0.64b 60.42+2.14a 37.33+1.81bed 39.44+1.74ab
77 58.79+1.07a 59.46+1.22a 38.00+2.32ab 39.32+2.95ab
FTB 49.74+2.61b 61.34+1.49a 40.30+2.31a 41.10£1.76a
DFL 44.33+2.21b 64.96+2.07a 37.45+3.22bcd 39.74+3.51ab
ZDL 46.82+1.30b 61.25+1.63a 38.50+2.97ab 40.69+2.93a

172 % CK 42.95+1.75¢ 43.01+£1.93b 36.68+0.97bcde 38.34+2.30bc
77 48.08+2.87b 49.51£1.06b 40.15£2.21a 37.55+1.79bed
FTB 43.85+2.98¢ 43.64+2.80b 37.10+1.86bcd 37.69+0.58bcd
DFL 41.10£2.15¢ 43.48+3.13b 35.95+1.41cde 36.78+2.01cde
7ZDL 42.72+1.59¢ 48.89+0.49b 35.80+0.76cde 36.86+1.47cde
1/4 £% CK 31.29+1.49d 32.66+1.74c 36.08+1.88cde 36.33+1.35cde

77 37.68+1.48c 34.37£2.65¢ 36.50+1.71cde 36.34+1.63cde
FTB 31.36+1.03d 34.07+0.36¢ 36.70+1.81bcde 35.92+0.90de
DFL 34.68+1.77d 38.35+£0.37¢ 34.79+2.33e 34.81+1.46e
7ZDL 32.05+2.31d 35.50+2.22¢ 35.50+1.37de 35.86+1.42de

0 % CK 15.95+0.86f 8.55+0.32d 26.79+0.95¢ 31.48+1.471g
77 24.20+0.29¢ 13.92+0.48d 31.00+1.87f 32.49+1.43f¢
FTB 21.24+1.11f 11.31+1.41d 28.30+1.10g 29.48+0.51g
DFL 16.96£1.51f 7.97+0.13d 28.35+0.89¢ 32.06+1.12f
7ZDL 19.30+1.96f 11.04+0.09d 28.80+1.63¢g 31.18+2.14fg

CK AR M B AL X 4, ZZ . FTB . DFL Al ZDL 435137 B fil A MBI 35 H A YR IL haa ok A R e A s 1 E e, 1] — SR Rl 2 B 3%
JRAEBRE] 22 5 B3 (P<0.05) .
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Table 4 Effects of microbial fertilizer treatment on root morphology of cucumber seedlings under different nutrient concentrations

BRI A= Yy IR b 3 S (m) HRFHH (em?) SEHEIR AR (mm) AR (em?®)
1 f% CK 18.2+3.0ab 160.7+24.6abc 0.28+0.01a 1.13+0.17abe
77, 17.7+2.7ab 148.9+19.7abc 0.25+0.01ab 1.02+0.12abc
FTB 22.0+2.2ab 175.6217.7abc 0.24+0.01ab 1.1420.14abc
DFL 19.8+0.9ab 157.3+7.3abc 0.24+0ab 1.00+0.05abc
ZDL 21.9+2.4ab 184.1223.1abe 0.25+0ab 1.24+0.18abc
172 4% CK 19.6+2.3ab 160.1%15.2abc 0.26+0.02ab 1.05+0.09abc
77 25.8+3.1a 224.7+23.1a 0.26+0.01ab 1.58+0.14a
FTB 20.7+1.2ab 167.429.6abc 0.24+0ab 1.1020.06abc
DFL 14.8+1.4ab 122.5+11.7bc 0.25+0ab 0.81+0.08c¢
ZDL 20.6x1.2ab 165.3+11.1abe 0.25+0.01ab 1.0720.09abc
1/4 4% CK 13.1£0.9b 110.7£6.0c 0.26+0.01a 0.75+0.04c¢
77 25.2+3.7a 218.1+28.8a 0.26+0.01ab 1.52£0.19ab
FTB 16.7+3.5ab 119.9+24.7he 0.23+0.01b 0.69+0.14c
DFL 24.1%3.7ab 209.5+28.4ab 0.27+0.01a 1.46+0.17ab
ZDL 23.6x1.4ab 193.9213.4abc 0.25+0ab 1.28+0.11abc
015 CK 12.9+1.5b 107.6+13.6¢ 0.25+0.01ab 0.73+0.10c
77, 16.4=1.1ab 137.5+9.6abc 0.25+0ab 0.93+0.07bc
FTB 18.0+0.5ab 147.6%5.7abc 0.25+0.01ab 0.98+0.06abc
DFL 17.6%1.7ab 144,713 .3abe 0.24+0.01ab 0.96+0.10bc
ZDL 15.9+1.1ab 125.2+10.3bc 0.24+0ab 0.79+0.08¢

CK A A ACXT IR, ZZ FTB DFL H1 ZDL 435|387 A #ilAE s A 3= 5 A W s AL | s ke 2R P s AR R sl A e AR, [8)— 3R R 2 B 3%
RAL BRI 25 57 .3 (P<0.05)
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Table 5 Effects of microbial fertilizer treatment on biomass and seedling index of cucumber seedlings under different nutrient concentrations

FIRARE A B AL AL B B (g) ZETFE (g) B (g) IR R
1% CK 0.058+0.010¢ 0.104+0.025cde 0.380+0.078bc 0.199+0.011cde
77 0.064+0.006ab 0.183+0.019a 0.490+0.041a 0.242+0.002ab
FTB 0.062+0.005bc 0.145+0.021b 0.438+0.057bc 0.215+0.009abed
DFL 0.060+0.004bc 0.115+0.013cd 0.403+0.051bc 0.238+0.008abc
ZDL 0.067+0.007a 0.120+0.026¢ 0.418+0.068bc 0.250+0.007a
1/2 % CK 0.063+0.011bc 0.100£0.008defg 0.397+0.068bc 0.163+0.005efg
77 0.070+0.004a 0.139+0.011b 0.464+0.048a 0.251+0.008a
FTB 0.061+0.006bc 0.118+0.010¢ 0.423+0.031bc 0.208+0.009bcd
DFL 0.062+0.009bc 0.107£0.015cde 0.401+0.052bc 0.188+0.004def
ZDL 0.076+0.006a 0.112+0.015cde 0.391+0.046bc 0.235+0.008abc
/4 £% CK 0.051+0.002¢ 0.077+0.007h 0.354+0.042¢ 0.157+0.011fgh
77 0.065+0.006ab 0.120£0.014¢ 0.445+0.049ab 0.202+0.002bcde
FTB 0.062+0.011bc 0.098+0.012efg 0.343+0.063¢ 0.192+0.010def
DFL 0.063+0.007bc 0.099+0.005efg 0.414+0.039bc 0.133+0.012hi
ZDL 0.058+0.006bc 0.092+0.015fg 0.394+0.051bc 0.153+0.013fghi
0 1% CK 0.034+0.007e 0.048+0.0051 0.224+0.023d 0.116+0.0011
77 0.047+0.005d 0.085+0.014gh 0.356+0.055¢ 0.215+0.005abed
FTB 0.035+0.008e 0.057+0.011i 0.257+0.036d 0.155+0.006{ghi
DFL 0.038+0.006de 0.048+0.006i 0.233+0.026d 0.142+0.011ghi
ZDL 0.044+0.006de 0.053+0.006i 0.260+0.036d 0.167+0.005efg

CK N ARHE B AL X #E, ZZ . FTB \DFL Hl ZDL 5351378 B fil AW B 35 H AR YR IL haa ok A LA s 1 E e . 1R — SR Al 2 B 5%

FRAL B 22 57 B 3% (P<0.05) ,
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