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TO 60.93 +3.43e  1.80+0.09a 3.01 +0.08¢  2.51 +0.08a
T1 85.03+2.71d  1.30+0.01b  3.82+0.16b 221 +0.17b
T2 95.20 £ 2.66¢ 1.28 £0.04b 375+0.17b 2.13 +0.04b
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T4 117.73 £ 4.56a 0.84+00lc  4.63+0.18a 1.20 £ 0.06d
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®2 AFEMEELERNTHEER. FOMESENTUSE

Far g 5 TO Tl T2 T3 T4
pH 18 4.18 +0.16d 58+0.11c 6.12+0.16b 6.4 +0.19ab 6.7 +0.23a
BT (g/kg) 26.6 + 1.37¢ 27.88 +2.28¢ 30.07 + 2.06bc 32.33 + 1.56ab 34.14 £2.08a
ZHE (g/em®) 1.25 + 0.08a 1.18 £ 0.07a 1.20 = 0.05a 1.23 +0.08a 1.11+0.07a
b (gke) 3.84+0.01a 1.98 + 0.00h 1.35 +0.02¢ 1.30 +0.01d 0.97 £ 0.03e
2H (gkg) 1.72£0.02d 1.91 +0.07c 2.00 £ 0.03b 220 +0.01a 221+0.0la
NO; i (mg/kg) 3.14£0.11a 3.12+0.10b 2.30 = 0.08¢ 0.20 + 0.09d 0.12 + 0.05¢
A5 (mgkg) 33.5+1.83b 30.7+1.17b 32.2 +2.34b 29.6 + 3.00b 235+ 132a
B (mg/ke) 102 +5.47a 96.6 + 4.59 95.4 +8.23a 90 + 8.80a 92 +3.50a
Cd & (mg/kg) 0.42 = 0.00a 0.22 + 0.00c 0.30 = 0.01b 0.18 + 0.00d 0.10 + 0.00e
NO; & 5 &/ DR P 1 X el - 3 S mi AL R 120 - wT] §T2 ST3 OT4 @TO paa
M B bR 2 — . IR AT DU SR A LA 100 f e B
N _ . |
KRR LR R ) 2. Mk 2B o %) N
p o 8 o _ o C_EC H 1
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YIRE oA A AR A SRR B, Bl T
1429% ~ 42.86% . 10.62% ~ 36.36%, fE T3 AbFHI}
A SRR E SR, 43I 10 /8K, 1489 o/fk,
A3 0 T H B I AL B 42.86% . 36.36% ., X T HA
REM T, Bk T4 ZbBEAh, oAt b P 7 £ 5p 5 &

RIS T KGN AL 2, LB T P AT it P e 1Y
S, Ao PR R KA S, (HRI REE
AR 3G I, R S S E R A T
DAL, P HR  SAR R A SR, A
BUREE, (HER b RE RS TR AAY

x3 TR ESEHHERYENRE

e LIPS SN RRCLE o
(M) (g/#k) (g)
TO 7.2 +0.64¢ 1092 + 69.8¢ 154.56 +7.27b
T1 8.0 + 0.64b 1208 +51.6b 144.93 + 8.25a
T2 10.0 +0.74a 1470 + 60.6a 149.99 + 7.41a
T3 10.0 = 0.64a 1489 +55.75a 145.07 +7.77a
T4 8.3 +0.46b 1323 +61.83ab  158.79 +9.00b

2.5 UN[RVAh BEXT 2 i i O ) 5 M)
TR S S B TR (K 4), MEHRE
YIRERE XS o = A B s . S X R L, B
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T, FEXF IR R 34.21% ., 21.57%, T3 A4b
PRI AN Ve S itdm, ORI T 18.43%,

x4 FEIEEFRRIST

AbE AR (%) Ve (mg/100 g) FHHlR (%) NO; &% (mgrkg) Cd AR (mg/kg)
TO 1.90 + 0.09h 2820 + 1.12b 0.51+0.03a 365 + 17.49a 0.102 + 0.003a
Tl 244+0.11a 2830 + 1.16b 0.51 +0.02a 355 +25.75h 0.085 + 0.002b
T2 2.55+0.10a 29.10 + 1.19a 0.62 +0.02b 340 = 15.49h 0.083 + 0.002h
T3 2.52 +0.06a 33.40 + 0.85a 0.61 +0.02b 298 + 28.19¢ 0.076 + 0.004¢
T4 2.54 + 0.06a 29.00 + 0.73a 0.60 + 0.03b 123 +23.02d 0.073 + 0.001¢
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f9 NO,™, ISR 52 R A R ER 57 1 B B i iy
HARE N G 2 — 2D R 5E . T4 T IR EL % i e A1,
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BAHERER S &, fRm A AT, X AR,
HEMIERIEA 3R, S 4 I Y
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REMTE =S TR, et 1 A aiAE pRoet 55 0 i e
FFIR 20 DR, A AT B 4

AR NE 5 A T AR b Cd iR, R
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Ji HE AR T 42.97% . 33 /2 PR R il A6 0 M it A 1 3¢
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PIFFLERE N, PR imE Rk sE, RS MEY
B & i — 2B 3, R — e B, X i
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M R P A R e, B R Rk it PES 4 i
6 000 ~ 9 000 kg/hm® HEL.
262 XTSRRI
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b B B T B, T3 M B R, T2
FW; FBRAC AR A J5, A5 AL BB I8y & TR
R, T2 5 WA B, 38 B 29.99%;  H R 2
T3, 529.09%; i T1. T4 34 Ui 4> % 2 8.46% .
11.02%. 15 B Bifi 25 34 26 9 I8 FH st 09 386 m, - 7 3
EERARA B EL T, =l AR LTt
Ja NREREFA, 5 A0 4 A R e FH
6000 ~ 9000 kg i, REASIRTGFEL = I 205 3L £ o

®5 AEMEEAETFHEHEFYE

e e s AR i i
(kg/hm®) (Fi7G/hm*) (J7iG/hm*) ( Fi7G/Mhm’) (J7G/hm*)
TO 62714.1 31.35707 0.30 31.057 07 —
T1 66 633.9 34.674 03 0.99 33.684 03 2.626 97
T2 816894 4220178 1.83 4037178 931473
T3  82807.2 42.760 68 2.67 40.090 68 9.033 62
T4  73267.8 37.990 98 3.51 34.480 98 3.42393
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Effects of microbial fertilizer on soil secondary salinization and tomato production in protected cultivation

ZHANG Xu-mei', CAO Ya-ru', SHEN Wen-zhong', GUAN Yong-xiang’ , ZENG Xiao-ping’, MA Jin-jun’, HU Qing-qing'
(1. Taicang Agro-Tech Extension Centre, Taicang Jiangsu 215400; 2. Jiangsu Agro-Tech Extension Station, Nanjing
Jiangsu 210036 )

Abstract: In this study, the effects of microbial fertilizers on the soil secondary salinization and tomato production in
protected cultivation were studied through filed experiments in Taicang, Jiangsu. The results showed that the microbial
biomass increased and the soil salt content decreased significantly in soil treated with microbial fertilizer comparing with
normal fertilization treatment, and the average increase of bacteria and actinomycetes reached 64.80% and 40.28%
respectively. In addition, when the application rate of microbial fertilizer was 1.2 kg/m’, the soil pH had the largest
increase by 60.29% and the concentration of NO;~ decrease the most by 96.18%. The contents of total salinity in T1, T2,
T3, T4 decreased with 0.76, 1.49, 1.54, 1.87 g/kg respectively. Soil quality and nutrient content were also improved by
microbial fertilizers, among them, the bulk density decreased with 1.60% ~ 11.20% and organic matter content increased
with 4.81% ~ 28.35%. And when the application rate of microbial fertilizer was 0.9 kg/m’, the soil total nitrogen content
had the largest increase by 29.41%. However, the application of microbial fertilizers decreased the content of available
phosphorus with 3.88% ~ 29.85%. And microbial fertilizers also decreased the concentration of Cd in soil and when the
application rate of microbial fertilizer was 1.2 kg/m’, the decrease was the largest, which was 76.09%. On the other
hand, microbial fertilizer also had a significant effect on tomato growth. Stem diameter, leaf age and crown width increased
during the growth period, and the promoting effects was particularly obvious with the microbial fertilizer application at 0.3
and 0.6 kg/m”>.  And microbial fertilizer also influenced the tomato yield and quality. When the application rate of microbial
fertilizer was 0.9 kg/m’, both fruit amount and total weight were the highest among the different treatments and higher
than that in normal fertilization treatment with 42.86% and 36.36% respectively. As a result, the application of microbial
fertilizers could significantly improve soil conditions, reduce soil salt content and alleviate the secondary salinization of
the soil, and thus increasing tomato yield and quality. Considering the effect of soil improvement and economic cost, the
suitable application rate of microbial fertilizer is 6 000 ~ 9 000 kg/hm’.

Key words: microbial fertilizer; protected cultivation; biological improvement; secondary salinization; tomato
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