2023,36(10):71-77 FE K K X B R 5

FBENEE R BT ==
an R £ IR B L R BY 2D
HOBLATALIRRLAER L ERELH B L YTE L HEM

A AOHIARRN AR M oy JTREG 533612; 2.1 KERGEE G #10 570228;
3R A RN RERE S AT W 5711000

8 O NIRRT AR AT, AR HUIE AT X PR i T B R B AL M R I
i, DLRERB S At SRk 3 5 A, AR (ONFD & JUEAE (CF) VA HUIE AL 18% 6 IE (18%BF) FI AR 36%1k
JIE(36%BF)4 /N AbHE, I 5 S S 1 0T B 3R 3 e A SR 32 23 2 Wit 9 AR 0 HUIE B AR R X 3
NE S E3A e . 45 R BT, CF. 18%BF Al 36%BF AbH 2 8] )77 & (4EA4E 3R C & SRR LIS 525 5 T NF AR
NF.CF fll 18%BF AbHH [ AHER £ & S 475 T 36%BF AH . 36%BF AbBH 1) - S5 55 25 -5 R 1k ol I it A R e ity
MBI B E ST CF, LIEIE S50 e, 41, 36%BF A FE AE AL BBk 2 At 2 B (AT 38 T H T L i, 3
HRI0 7, R IE A TR i A 7 R R (A ARt A 2

SHRIR: AR LI s AL BRI B A BERR 00« 77 i s 5 R IRAE

PESES:S641 XERFRIZAG: A X EHS:1673-2871(2023)10-071-07

Effects of bio- organic fertilizer application as partial replacement for

chemical fertilizers on yield , quality and soil fertility of cherry tomatoes
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Abstract: To provide a reference for chemical fertilizer application reduction in vegetable field, the effects of substituting
chemical fertilizer with bioorganic fertilizer under the same nutrient content of N, P and K on yield, quality of cherry
tomato, and soil fertility were studied. Four treatments on field experiment were conducted, no fertilization (NF), conven-
tional fertilization (CF), 18% proportions of bioorganic fertilizer instead of chemical fertilizer (18%BF) and 36% bioor-
ganic fertilizer replacement (36%BF). Yield and quality of cherry tomato during fruiting stage and the soil physical and
chemical properties and enzyme activities of the mixed soil were measured. The comprehensive score of soil fertility were
analyzed by principal component analysis(PCA). The results showed that yield, vitamin C content and sugar-acid ratio of
CF, 18%BF and 36%BF treatments were significantly higher than those of NF treatment. Nitrate content among NF, CF
and 18%BF treatment was higher than that of 36%BF treatment. Soil available potassium content and acid phosphatase
activity of 36% BF, sucrase activity of 18%BF and 36%BF, the content of alkali-hydrolyzed nitrogen of 36%BF were
significantly higher than those of CF. The comprehensive score of 36%BF was the highest among four treatments by prin-
cipal component analysis (PCA). In conclusion, 36% BF could improve the quality of cherry tomatoes and soil fertility
while ensuring yield, which was a fertilization model worth to promote in cherry tomatoes planting.
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AT 2020 4F 8 A% 2021 47 AL 0 H
T AR H AR FEHET HoC (TR : B T
CDBRIGIE AT , J8 B G Z XS, 3R
23 °C,2HEHME 1 906.6 h, A4 FFKE 1 114.9 mm. ik
6 4 - 3 B AR ME R < pH 6.20, A HLFR & B (w, J5 FD
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Table 1 The nutrient input of each treatment of
bio-organic fertilizer partially replaced chemical fertilizer

(kg-hm™)

[ S 075

o T IEFE 5 AT HUIE R 5
N P,Os K,O N P,Os K.O
NF 0 0 0 0 0 0
CF 430.8 312.0 514.5 0 0 0

18%BF 3533 251.7 437.0 71.5 60.3 71.5
36%BF 275.7 191.6 359.1 155.1 1204 1554

2020 £E 10 H 21 H Rl BBk 25 At Fol v, FAE 7
5 Yt SRR EF— 5, N RZEXAT, 2B 58 100 em,
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Table 2 Effect of different treatments on yield and
quality of tomato

NF 58.20b 209.73 b 10.02 ¢ 0.72 a
CF 6191 a 230.27 a 10.71ab  0.71a
18%BF 62.00 a 231.73 a 10.40 b 0.73 a
36%BF 6341 a 237.60 a 11.26 a 0.30b

U FIFPEAR G AR FVINS TR REE 005 KT %7835, FR.
2.2 EYEHRER AL HIEIR M RAY SN
FER 3 T, A [F) A 3 0] 1) 25 B R pH 306
225 A LB E A AR BRI A LT RN RO B3
%= T NF &L FE, 1 NF Al CF AbBE 22 7] &% CF.
18%BF il 36%BF 2 [8]34) G & % % 57 ; 36%BF Al
CF Kb 3 (0 A 03 2 5 3% KT NF AL B, 1T 18%
BF F1 NF Ab# (7] )z 18%BF.CF 1 36%BF At 2
8] 51 T 4. 35 22 5 ; 36%BF Al CF b (1) 3 250 5
B EET NF 4B, 17 18%BF 5 NF 1 CF 4L (1)
BT REYLEEER. BRITEFENT R R
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Table 3 Effect of bio-organic fertilizer partially replaced chemical fertilizer on physical and chemical properties of soil

T R i 23 i Yo 2
e FEan) o ey gy Cagegy  uph
NF 1.24+0.05 a 6.35+0.19 a 10.4240.46 b 59.53£6.91b 27.97+4.86 b 210.4+9.54 ¢
CF 1.24+0.07 a 5.90+0.52 a 13.08+2.12 ab 79.40+£13.28 a 43.54+6.81 ab 262.9+21.65b
18%BF 1.23£0.02 a 5.63+0.06 a 13.47+1.63 a 68.30+7.61 ab 46.23+6.38 a 256.1£22.71 be
36%BF 1.23£0.05 a 5.74+0.19 a 15.18+0.95 a 78.84+5.02 a 51.39+2.86 a 356.3+41.86 a
A R Y% 0.56 5.38 15.09 13.26 23.85 22.55

HUNT 5.00% M pH 178 5 R BT 5.00%4 , AL
R T R S AR5 R T R B R S R A
R T 5.00% , i B AN [F] Ak F 568 - 438 38 40 4 ol (1) 52
A A7 7F 2 57

23 EYENEBA AL L IERE R R0

B3R 4 v 0, R IR A Tl % e R R 7 1

(K78 5 R B KT 10.00% , o b BEBEBR S 1 10 A8 7
FREE K, N 31.75%, 1T AL A BTS2 57 &
BN, AN 9.03% : 36%BF AL FE (1) IR i % 1 B 2
& T CF &b, M 36%BF. 18%BF 1 NF Ab B [i1] K&

NF.CF f1 18%BF &b ¥ [a] [ JIK B v 14 357G &8 3% 22
5 :36%BF Ab B (1) 2 P 5 BRI 1R i 3 5 T NF A
CF 4:#, fif NF.CF Al 18%BF kb [H] & 18%BF 5
36%BF Ab 3 [H] [F) B PE B B BV PE 3 T B35 2 57
18%BF F1 36%BF Ak B [ Ji b5 B 75 P£ 35 8 2% & T
NF 1 CF kbHE, 36%BF &b 5 bl i % v 5 2% =
T 18%BF AbFE, 1fij NF Al CF A B [a] (1) e bl B 0 14

T2 22 5 s A MR 2 B AR AL AR X 398 o i S Ak
SR EER A — B LRI, A YA DR
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Table 4 Effect of bio-organic fertilizer partially replaced chemical fertilizer on enzymatic activity of soil

Lb e REEEN:/ (mg- g 24 0 ERPEBEEREHE I/ (mg-g'- 24 D) HEALEREE M/ (mg-g'-h")  FEREEHE M/ (mg- g' - 24 b))

NF 406.77+45.76 ab 21.31£1.60 b 53.93+5.67 ab 6.87+0.43 ¢

CF 374.90+17.86 b 22.98+0.69 b 46.49+4.48 b 7.08+0.46 ¢

18%BF 454.10+1.31 ab 26.38+1.94 ab 57.90+1.69 a 10.59+0.52 b

36%BF 479.58+10.61 a 31.59+0.45 a 51.94+2.76 ab 13.08+0.67 a

5 R A% 10.94 17.74 9.03 31.75

PR o v w2 SIS 2 TEEWMEE MR, SHAHES &R EEIEH

2.4 TIEREH4EARAVHE RIS IR KRS EMH S EEWREEEMX,. 5
RT3 R BOE KT 5.00% 815 LT B F A JEE R g e B R 2 IR K I R B S R I IR

T RSO AN TR S B S 4 A B PR AR AR HEAT
FRME M. 3R 5 AT A, A LS 5 R
R RO S AN S AT % A 2R S ok

Pl 1 R TS 1P B 5255 T AR % 5 MR 1 5 1R i il
T B 2 A O ¢ TR P TRl R Iy M1 5 TR R g v 12
EARR LM B AL T FE AR AE 3R AR

£S5 TIRFEERMBEXMESHR

Table 5 Correlation analysis of soil main indexes

et AR SR BMESE  EMEESE O EUPSE RERSHE R A AR R
AHE & 1.000

TR 0.756%* 1.000

TR 0.823%* 0.796** 1.000

TR R 0.572 0.662* 0.739%* 1.000

JOR Tt v A1 0.476 0.250 0.509 0.445 1.000

R PEBFIRERETE  0.524 0.132 0.462 0.609* 0.466 1.000

A AR TE  0.004 -0.391 -0.028 -0.295 0.518 0.061 1.000

TRE S 0.452 0.168 0.595% 0.685* 0.673* 0.811%* 0.189 1.000

TE AR B E M OE (p<005) , #* R R B 8 2 A 5% (p<0.01) 6
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89.380% , ULEH AT 3 A~ 32 73 O Jk A R s ikt J57 43 £
PErfE B, o, 38— E A (PCD W T Z DTk R
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Table 6 Principal component eigenvalues

of experimental soil

sk H—F Eg:}: ;gzi é?éffx
D% D% D% HRH
HIREEWXD 0.402  -0.125 0307 0255
TR i (X)) 0.331 -0.465 0.333 0.130
TS R (X3) 0432  -0.139 0.233  0.260
TS (X4 0.413 -0.164 0280  0.172
MRS M (X5 0.326 0.405 0.271 0.339

TR P B TR T 1 (X6 0.347 0.234 -0.499 0.202
i EAEBRETE(XT)  0.000 0.637 0.465  0.225

TEBE S M (X8 0.381 0.312 -0.353 0.263
FROEY 4.360 1.810 0.980
T3 ZETTRR /Y% 54.490 22.650 12.230

R ZE TR/ % 54.490 77.140 89.380

PL 3 AN 32 5 0 0 B REAEARL 1 7 22 o1 ik 2 A L
TR A B F=0.255X1+0.130X2 +0.260X3 +
0.172X4+0.339X5+0.202X6+0.225X7+0.263X8. %
CEAIIAL 8 ANEFR FIBUE RE N IER Y N IE
RSL, B9 0.231, KT-FHME TR AR IR
T RERE RS M A S A AR S ECGR 6).

RYE E R R, 45515 0l F=(54.49x
Fi+22.65xF,+12.23xF,)/89.38, M3 7 v H1,4 Nk
B 1 25 A R 1 HE 4 N 36% BF>18% BF>CF>
NFo AJ WL, AN ot JIES R 3 A0 it A 2 s+ 388 e 77 3R A

£ TIBEEEATEM

Table 7 Comprehensive fertility evaluation of soil

S F, F Fs F oees i =
NF -2.413 0.261 0206  -1.377 4
CF -0.687 -1.612 0.167  -0.805 3
18%BF  0.428 0.932 0.359 0.546 2
36%BF  2.672 0420  -0.732 1.636 1

AR A 18.0% B 19.3% 4 15.1% 1
HHUIE AR IE A 36.0%- T 38.6% 4 30.2%34) 1]
i AR 15 Bk .

3 WihE4e

SE T S 45 R B, 18%BF 1 36%BF AbH
5 AL CF AL, T~ R0 % 2 57, A LR
Xof 7 i 2 B T RO Bk T 3 S KSR, ]
Re S5 A A MR ARG L8l 8% o & | AR
H K, {H 36%BF AbFH g i 25 FR AR RS2 1S R 3%
B, YA DUIE B AR L 2508 3 — 2 12 7 Be
OE RIS & R R, X — R 5K
PR S S I AU 4 R A —

TR & TR 5y, fe iV 48 v L 3l AR o
B H SRR A HUIE N SRR, AT RSt i
Beds gt E . BHAIES A NUIE R FHA77E
ZES, H A REFT A I EAE RN, [ 15
ISR E A EREEERN ], AR —
T A 20 s B AR R TR 5y, ) — 7 T X R A
NURE A 3 AR R 47, W RAE N AE KRR B TR
FROTHEEEDT . BTN R I, A LR 5 4k AR it B
v L pH™Y, $R S TR IR B0 EH e
FEH R B, A X R A , A ATLAE 5 AR 40 A I ot
138 pH TG 22 R, AT RE 5 A0Sk A AL HE N 13
J& o R 2 A HLER A DR 0 T3 ML % A
TR, R A EE LRGSR EE,
A RA NP RL N 138 5 51 8 IR OR B8, et
8 5 SR 1A LT A R0 B BT s (HL 55 A it AL Ak 34 A
EE, A AU B AR R 20 A HE A BE 2 5 T3 ML & &
L3RI

AV B A — e RmNEKTES HE
BT A HUIE 2 25 5 B AR AR 4 B B, DRk
1E— B R BAS 2 BRUA AU AE A 4 it v 3 o+
BRI . A HUIEE A AL LR T 5 B e
JE CF A RE$2 i I m g 2 & &, R R AT g2 464
AL EAAN LR o A — e (kAR A, (R
A LA i\ 398 7 Sk (1) K B T 5 A ML R T g
TEE DTGB, T e A i T 48 5 T BRI T A AL
RE R IR FR 53, 3 TR A B R AT 5 35 e g
a5 T BEPY AR ML R E N 3RS A K =
B, B0 R . HIN A HUIE 2 R 27
A LR, R e B A B R IE AR R AL
JIE 5K Bk A BH S ) [T 4R 4 D TR, A6 LA 3 A4k
JE T i Aol 8 o ol R B A T (H R TR RUR A
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