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Effects of different fertilizers on the growth of tomato and soil enzymes
activities and microbial biomass-C
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Abstract: Field experiments were carried out to examine the effects of different fertilizers on growth of tomato, soil enzymes activi-
ties and soil microbial biomass-C. In this study, three treatments consisted of control, organic fertilizer only; MF, mineral pow-
der combined with organic fertilizer, EF, eco-fertilizer added with organic fertilizer. Results showed that EF could markedly im-
prove roots activities and growth of tomato and chlorophyll content ( SPAD values) ; it could significantly raise yields of tomato. EF
increased by 14.9% and 15. 8% in yields than control and MF, respectively. Different fertilizations had obviously different effects
on nutrient character of soil, NH, -N and NO, -N contents of EF-treated soils were significantly higher than MF and control. At the
middle and later periods of tomato growing, urease, acid phosphatase and catalase activities were higher in EF than control and
MF, variations of the parameters were significant (P <0.05). EF could noticeably enhance soil microbial biomass-C in develop-
mental stages of tomato, its values were significantly higher than other treatments. So, eco-fertilizer added with organic fertilizer
could improve soil fertility greatly and reach to higher outputs.
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AR EOR ARSI DT MBS TT . BRI AHLA YT YRS nT 4R e A A e, fie st
IR Y B AT AN SR R AT AT LB IC R Ty, kB R B Sk, R
BRI A HLLE = ZOR I LE B AT e 5, IRl 5 B ArA HLA s > 50k A HUIE 24 54
PUIETR At A RCR LU, SRR 3 i AR A - e A= W B2, B A A LA A ™ 45 BRAEAL
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1.1 #httEERn

RIETF 2005 4 3 HE 8 A7 B A HLR it T, BiEseit
HERR G MR B AR 3 pH 4.85, AHLT9.32 g - kg™', &% 1.34 ¢
4 18.32 g - kg, BEA10.31 mg - kg ', FHASA27.70 mg - kg ',
B175.30 mg - kg ', PHESF2CHedd 11.22 cmol - kg ™',
1.2 #HRAERIFAHREY

A SRRV A B PR A BRA AR NutriSmart R 51 AEH ) NST BUAERE (3750 5 & .
HUFi6l g- kg™, &H4.4g-kg', &WE47.9g-keg' . 4.7 g kg, HMA ST mg - kg ',
ROWE19.1 g - kg™' . HRLEN 3 215 mg - kg™, EERHEMER TR TS T 2.5 x10° ¢ 71 FEAY . A
B, VR, WORMANUIERIRIE (o0& E. APUE150 ¢ - kg™ MR 15 g - kg™, A 112.3
g kg 2374 kg, 2H10.9 g kg™ EBMSY. AL BTG AHLRD , AHLUIEN
T AP AFTHERI AR (AL 260 g - kg ', 2R 12.3 g kg ', AWE19.4 g - kg ' AHH
7.9 ¢ - kg '), HEKMF S FEFI,
1.3 RXmwigit

UGB 3 M, CK (AHUIE30 ¢ - hm™); MF (878 A HLAESZIRIL 750 kg - hm ™ + A HLIE 15
t+ hm?); EF (NST BAZSAE 750 kg -+ hm > + AHLAE 15 t - hm %), IVEAFEALGA . BT Ab PE7E %
AT AVEEER, BXHE R 1.5t m™2, 3%, 3 REL, FEILXAHES, /NXTH
R 20 m?,
1.4 RIWH*E

- kg™, &W0.17 g+ kg™,

77 3 FAPRIGA >, -
5 20.72 mg - kg ', K

BAS/NXER 60 1k, JEARIRAIS), TR0, LIt =GEE 3 K,

TEERERT (GRIETTFER 0 d) . AR (45 d) . RIS dIT (100 d) KRiss
WE1MH (130 d) B/NXIEZEERE 0 ~20 em T2 HIEEENEARE, B LR35 B3 UKEE N
B (4C, LF72h) fEHERTEEMMED YR C S0 H—a TR TSRS E, F
FARYE A R aR 2 S (SPAD fH) e T & K A 5 AT,

fb2d8h5. HHEpH (FOKFR N 1:2.5) , HHEAE Fema . HIEAHL
i, RHEAR . k. RmE . S EMR S RS I E kT AR AR, RIERR M R
BEEG PE PR AN L ok, IREEFI AR IS b tak; LA mEFH 0. 1 mol - L' KMnO, L™ ; 14
R YR C A 8RR TOC — 5000A F Sha iz ), HiE e TTC 3%,
1.5 ZUEAIE
RIGEHE R Excel 2003 GEit 4 /Fab PN 22 57 8 354 0 HT

2.1 AEMEIEAERFMERKEFEM N

1 ATLUE N, EF BEMFEMN =S50 2 M ES BE (P <0.05), EF 5 CK, MF M,
FCP= i BN T 14. 9% F115. 8% , X BEHHAT HLAE 5 4= 25 N8 B it vT 4 IR B A 7= ik

HRAE MAE DI SRI A B Y BT, HA KB OIS J1 K- LR Wi |38 078 35K R et
EF AU T EAR B 5T CK fI MF (P <0.01); MF 5 CK B 2Z %A 5, fEFE KPS, &
W IIMWKRENE R EF, CK, MF, H CK, MF 5 EF 2783 (P<0.05), AKEMHFRHHERERE
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%, MIEITEE, BAKDW EF, CK FIMF 3500 N T 8.7% | 16. 1% F137.2% , FRIA ST
IR RAR R AR, RIS SR AR TG ) E AR R
Fmimt it g R AR B T B R KRR, B K EF AP 5 SPAD {EAR B E & T
CK (P<0.01); ifif MF W& T EF HEZ5E T CK, A KEWHF SPAD {H# A i R, KK H EF,
CK, MF, HZERE, nIW, LRSS a2 &, ISt G ae e & =%, M
e nh B 7= B LA
F1 FEMEEAAENEH EKR BN

Table 1 Effects of different fertilizer treatments on growth and yields of tomato

. W/ ug gt -h! i SPAD {H
T WRIEH1/ g g i . e/
R ER Root activity Leaf SPAD INX R kg N
Root dry weight — — . kg « hm™*
Treatment per plant He K e HK G He KA HK G Plot yield Yield
Middle stage End stage Middle stage End stage
CK 3.86 +0.23"° 319.7 +4. 9P 268. 1 +6. 6" 49.8 +0. 1 48.6 +0. 4" 93.3+1.4b 4 667
MF 3.56 +0. 13% 287.3 +8.4° 180.5 7.1 51.5 +0. 7H48 48.2 +0. 4P 92.5+2.1° 4625
EF 4.73 £0.21* 360.2 +12.1* 328.7 £8.5% 53.7+1.1* 51.7 £0. 6" 107.2 +1.7* 5362

WD) [FFVEGELLE, ARK, INEFERESRIFRARTE 0. 01 f10. 05 K L2253 B3, The different capital and small letters in the same
column show significant difference at 0. 01 and 0. 05 levels.
2) CK: AHUAL Organic fertilizer; MF. # ¥ 54 HLACIRA Mineral powder combined with organic fertilizer; EF. 42054 HUALIR

4 Eco-fertilizer added with organic fertilizer. The same as follows.

2.2 AEHEELEX TIEFHREN, P, KFZSEEHNFIT

HERAT A MR & R AEE, HHR EF, CK il MF AL &0 i1 2.5, 2.4 fl 1.4 g -
kg™ (F2), AhFERIZESRE  AHOCWFITR I 1) 1 it N AT ALY AR B i 2R BT A A R
RN, TRV T AR - A WL S AR ) Rl A R S T, AT B e A fEAC

2 nTRUEH, A HHEAL B AR A FUSEA AFERE N, EF MR SRk D E
BT MF Fl CK; MF AbFR4i % T HAG p AP b B, AR5 BF 23045 5 2RSS 888 2 5 T MF
M CK; HERfE, HHERmE S = EF . MF A CK ST/ 3N 1 93. 7% . 67. 1% #183. 1%, Hh
EF BE&ET MF, Hhf)5 8o &8 KCh EF . CK, MF, EF 5 MF 2583, 2R hF 4 KKk
WOR AT, AR T i A b A i, IS T e R

F2 AEMEAEN HEEVENTERS SR

Table 2 Effects of different fertilizer treatments on contents of soil organic matter and N, P, K

WhEL AU g - kg™ 2E/g - kg™ AW g - kgT! BSE/mg - kg A/ /mg - kg™ HERE/mg - kg™ B /mg - kg~

Treatments Organic matter Total N Total P NH," -N NO; -N Available P Available K
CK 11.42 £0.40*  1.47+0.01¢  0.25 +0.02° 17.0 £1.2° 32.5£3.2° 37.9+1.1% 238.5 +4.2°
MF 10.71 £0.30*  1.94+0.06%  0.19 £0.01° 18.6 =1.1° 30.6+1.8° 34.6+2.1° 208.5 +4.7"
EF 11.82+£0.70*  2.71+0.09*  0.26 +0.02* 24.2 £0.9* 48.5 +2.6* 40.1+1.2¢ 249.5 +5.4*

2.3 AP IERESESTENEm

TS S TR 2 EE N AEY SRR, WA S i, R AT AR IR
IR R RE AR, JERAF R E B Ar 2 — 5 Hodr, IREGEE =) ——Z R RIR 2 —,
PREFNK S SIRBERVIAOC . K3 AILIE Y, BEilar & ab BRI IR | Wl il Ao S b Uil 22 S5
BN, TR B AR (45 d), BREEIETEMNKBMKCH EF . MF, CK, HESBE, ME
T A AT TG SIS, KBS PEREAR , 100 d BHRCH EF, CK, MF, Hr MF 1 258 T H AR AL #E,
PRI (130 d), £ AbHRRES G AR HL 100 d AR TR/, ANEACEEE] 2 R8N, 2. 78
MR AAB, A SRS AP A A3 A KBS 1350 T 50 Ab WAL R, 350 mT B8 AN AR A8 A9 T 4
Yy A E B A G

FERRJT 45 d, 25 Ah 3 A SFE PR 1 ol 1 T 1 5 B g KR i, Horp EF B E R T CK (R 3),
BT A A A AL TREREI], W50 R R R, BRI B PR A B I AT hn s A MUBE I wh el B, ook
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RBEAHER KSE S BRI TRAAA . 100 d BFER W IR B PR A K rh IS FAAIG . {H EF A1 MF RO IR
BEEPERR B & T CK (P <0.01), MJE, A0 PEREmR B G AR R N %, e Har K,
#3  NEHEAREEE R + A M A B0

Table 3 Effect of different fertilizer treatments on soil enzyme activities

b B BAL A ETE]/d KA/ mg - g - d! WERREE/mg - ¢~ - d ! A EfE/mL - g™ - !
Treatments Time after transplanting Urease Acid phosphatase/phenol Catalase

CK 0 0.49 +0.03* 12.1 £0.3% 4.01 0. 12°
45 0.71 +0.03" 28.4+0.7% 4.82 +0.29"
100 0.63 +0.01" 24.7+0.5" 5.80 +0. 25"
130 0. 64 0. 03* 13.6 +0.5* 4.92 £0. 33"
MF 0 0.52 0. 05° 11.9 £0.3* 3.89 +0.29°
45 0.74 +0.03% 29.8 +0. 648 4.86 +0.26"
100 0.55 +0.04" 26.6+0.24 5.54 +0. 10"
130 0.57 £0.01* 11.3 £0.2" 4.35 +0. 20"
EF 0 0. 48 0. 04* 12.4 £0.2° 3.97 £0.41°
45 0. 80 +0. 04* 31.0+0.6* 5.40 +0. 22"
100 0.66 0.01* 26.9 £0.5% 6.71 0. 29"
130 0. 65 0. 03* 12.1£0.3% 5.38 +0.33°

TEF AR S AL S P — B TR, B4k 45 d BEANKB/IMKIK S EF, MF, CK,
100 d &4 BRI S AL SR TS PR RS AR 45 d IERA Rl in, Hoh EF & T MF H2E R B3, BEREhiE
Wi I A A S G PR ARG, HR/AMKYCON EF . CK, MF, {HASAbFRE 225N (F£3), HEM5R
FW . SRR EEE S F A VU S R MEEYECR A, B 5 A YT IRAC Y[R I 53 A R i A
PR A R A A T E AR R A S T, DR o S S T B 8 0T A R R I I R
G

EISMYAOCA TR R . A LR RN A P E R R T et Rk P BT E I IX &R, fem
S BRI ARG . BEIREY . ALY R IR AR R AR R R T, R
FHERUE WA I AR R e A K R, R W B R R AL A T
PERRA R, X S EMR ARG SAC, Ha WP et T 35 E Yy oy SO bS5 1 AHOCHE 1Y
T o Fih A e 1 SR IR T T e e Il T P ke 53 , (L AT SR PR Ak 2 i, BB PR RS, Rl T 1
ARAREL NN, TR TR Tl R Aok A A S T A U 5 P 0 bl 5557, X SRl A AN (] s 0 R 3% 2 A TR ) s [ 42 A
E—2tk, ARG B IA ¢, AT Ret AN [A] i AR A B + R A v o7 . Bl R B A K S B
PIZEA AR E, L M e — 2o
2.4 AERIEX TIEMAEMEYE C BN

TIEHAEY A Y R C RS LI R — e, B R A YL g
ALRIEA B ), R I b 800 - _— :
AR B £, fhKET + 700 | .%

A

MM E IR C 2N, BR4S LT oo g =
d I, AbEREHERE Y ETE C RS2 s | =
RATHS A AR, EF MRS T MF A £ a0 b =
CK H5ikte 4K P BRI 22 =
ESLEIIEE P RIE N S B T —
I R C O3 AR TR AR, =
100 d i} EF -+ 8k 9 P ik C i i =

1
45 100
FHSF OS] /d Time after ransplanting

EETHMAE (P<0.01); CK 5

MF 22 5 7Rl 25, milesk 1 4> H s

(130 d) CK. MF ﬂ] EF ii%ﬂi&ﬁz%/:—t 1 Z‘[ﬂﬁ’ﬁﬂl’iﬁl‘iﬁﬂiiﬁ%’li%i%% C E"j%ﬁﬂr‘ﬂ

W R C ﬁ’}‘ 5l \Iil 4449 4 380. 3 Fl Fig.1 Effect of different fertilizer treatments on soil microbial biomass-C
H I A 4 .
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410.6 mg - kg™', SHH 100 d BHAHHLERA B AL

DL 2 SRR, it AR AL ARAR 2R 200 R A 0 i A KR SR 8t 1o 9%, 2R S AR in - e A
Wy (RSO A AR T A AR AR AL B X ] B 45 Ak A5 B R4 T 16 1 B A R KR,
AP IR I, T R IESR A R AR 56, IR R MGE T A AL IR BT R
AR, ART A AR ST oAb T A R R R A R R AR KR T T A 3R A
AT ARG P=AT R 7 3eAE . BRI SE e T P AR A B A R A0 B L BT R L R 0 R R R
AR T A AE R b R

A S AEIE I A AL AR AR AT, Ak S AR R SR B i | FEAC ARSI, (3R R H
RGP A R A B AR, A6 2 1 A A A IR FR o RO oKR (2t 1 i
AN R SR E R ER R T, MR 2 00 =1

M ZSAE S AL O fta ] o 2 5 - SO R A DRI . PR R AR S A U T A s A AN
AT RME g A WA REDR, o Rl AR AR PR PR | R SRR W BT RIE SR W e, S
JIE A SN + B TR o LA K P F
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