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Effects of Humic Acid Bio-organic Fertilizer on Tomato Growth, Yield and Soil Nutrients
Qi Yingbo', Gu Guangnian', Jiang Zhiyang®"
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2 Shenyang Institute of Applied Ecology, Chinese Academy of Sciences, Shenyang, 110016
Abstract: Humic acid is an important component of soil organic matter, and the application of humic acid
bio-organic fertilizer can promote the absorption efficiency of nutrients by plants and achieve multiple
benefits, such as increased crop yields and soil improvement. By applying different concentrations of humic
acid bio-organic fertilizer, the effects on tomato growth, yield and soil nutrients was verified. The results
showed that 80 kg/acre of humic acid bio-organic fertilizer (T2 treatment) had the best effect. Compared
with the application of conventional fertilizers (T1 treatment), the tomato plant height increased by 8.96%,
stem thickness increased by 17.27%, inflorescence number increased by 18.18%, fruit setting rate increased
by 8.92%, plant dry weight increased by 13.24%, single fruit weight increased by 12.03%, single plant yield
increased by 16.09%, yield per mu increased by 18.05%, and output value per mu increased by 32.80% in
T2 treatment, with all changes showing statistically significant differences. The contents of organic matter,
total nitrogen and available phosphorus in the soil increased significantly by 12.25%, 21.33% and 11.46%,
respectively, but the effect on increasing the content of available potassium in the soil was not significant.
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1.1 kA

HEXIEY . o, SACh “EBk 8027 .

HERCIRE . FEAERRAED A ML, JEHERE >20%.
N-P,0:-K,0=25-10-10.. £ %035 B £ ( bl 0 2E A AT 1
AR ZE AT IR ) 2242/ 50 B LR R, N-P,Os-
K,0=25-10-10; Sy hekt (ThFH) ABRA A
e,
e v e SRR WA EE K VAR R 7 il & R R N 4 ]
iy 11 DX A S8 VR IG P0E CA, BN AR T,
0 ~ 20 cm HEEIEAB IR N : pH 7.32, AHLE
31.86 glkg, A% 2.12 glkg. A% 12.56 mg/kg.
MR 56.7 mg/kg.
1.2 Rt

RET 2022 4E 5 H—10 A #47, RAIFEHLIX
Hil, JLEE 6 NGB, 435N CK (X))
AN FHAEARTRE AL T1, 80 kg/ HiH BUMEAL; T2,
80 kg/ HiFAMERR A AHUAL; T3, 20 ke/ HiH HAL
B +60 kg/ HIBHER EVADUL; T4, 40 ke HiH
JEk} +40 ke/ FESHERR DA AL TS, 60 kg/ HH
FUIERE +20 o/ i SRR LM A HUIE. Jiti B J7 XA
TARE . AALHEE 3K, AXHR 20 m® (K S m.

Pi4m) , FROCRUBAHE IR /NX BUOMCR IS, PR
Ve, AR A B I 2 b i R kA T
1.3 MEmHE KRG
FEAS/INXCR S s BEHLERE, 43 B 0100 e A
KAEhR: TEGN IR . ZEHL L SPAD fH (1
GEAR) ; ARSI RO, AR SUR
PRTH; 72D e s i . SRR ™ i, R
i FECRWCEE, AL AREGE O ~ 10 cm Y 1
i, KRBT, W& /N 1585757

> R

o Eo

(1) ke AERRRET, FIAG R A
T 3803 At AR A e e P T LB

(2) ZM: FWERS RN R 2 om 2558
I EAR,

(3) SPAD fH: JH M4 & 3 ML ( 3 B 4l
LD-YD FH=CAEFR 50 ML ) i @ i SPAD
i, &R EENE 3 KBCEFAE.

(4) EFEGE: e BERGIE T B0R .

(5) A, ANXIHE, RE= (R
B/ FAEER ) % 100%.

(6) MRk THE: H 105 CIEIR THEAE (24
DHG-9053A ) #t T F Atk L 5, A H
TR (FEF FA224 ) FREUM 3oy dE i,

(7) Foh: T 1 BUR RO ER T, &
AN/NRIEE 10 Bk, TS BN A Y O R 5K
D B B L BRURR T R B

(8) TIEFRFRINAE: pH P Bl B FBR 1 0 <5
AHUBCR TR TR A R e s 2R HLRE
RIEWME ;s AR IR R - SHE DU
R SRR LBREARARE - KIAE BRI E .
1.4 BBFEIT RO

K Excel 2010 il SPSS 11.5 #0488 58
ARG

2 RO
2.1 [BEREMANEXNENE KIS

IR 1A LA Y, 5 CKOMLE, i A R
A=A BILIE X 3 AR AR ZE K RS R W, Hod T2
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Ab PR R B A, TERR ST, AL PRI N KoK 21.70%. 17.27%. 11.21%. 13.16%.
T2>T3>T4>T5>T1>CK; Hirr, T2 &b PR bk & & 14.16%, #5¢¥iK W3 /K. 1 SPAD 14 J7 1,

CK. T1. T5AbF53 515 19.2. 10.0. 7.3 cm,
B 00 18.75%. 8.96%. 6.39%, %5k
BEKF; T2 5 T3, TA M ERARE, £
LTI, 2540 BE BN T2>T3>T4>T5>T1>CK;
Hd, T2 APRAYZEME CK. T1. T3. T4. TS5 &b
FE4> 50 B8 0.23, 0.19. 0.13. 0.15. 0.16 cm,

B A FRFE PN T2>TS5>T4>T3>TI>CK; H, T2
Ab B fY) SPAD fH 4 CK B & 85 m 1.22, MK E RN
3.89%; T2 Ab# 5 HAbIEZ FHIARE . L5k,
T2 AEFRAERR R . ZEHUAT SPAD 18 %55 T R0 dc ief-,
W B it FH JE R R A A DU T S R e i 9 R
K, NEsAia A K e 5.

=1 TEACIE X & h 4 s B AR AR AR RS2

Tab.1 Effects of different treatments on morphological indicators during the seedling stages of tomatoes

AbH i (em) ZEH (em) SPAD 1
CK 102.40¢ 1.06d 31.34b
T1 111.60b 1.10b 32.33a
T2 121.60a 1.29a 32.56a
T3 117.80a 1.16b 32.38a
T4 115.60ab 1.14b 32.43a
T5 114.30b 1.13bc 32.44a

E: (1) FSARFRNG FRFIRTE 0.05 K B2 3%

H& 2 aTRAEH, 5 CKAHE, it A A
YA HLIE XS 0 A A b g i 2, Horp T2 A
T3 AEERCR BT, DA T2 AbBRRIE L. FE4E 5L
RO, &AL PR KN T2>T3>T4>T5>T1>CK;
Hor, T2 PR AR P ECRES CK. T1. T4, TS5 &k
BB 5.5, 2.8, 1.8, 2.0 4, HEKER K
4331%. 18.18%. 10.98%. 12.35%, %S ¥k %
FKWs T2 5 T3 ZERARE. EARFEI M,
& Qb B3 Bk T2>T3>T5>T4>T1>CK; Hdr, T2
A0 T A B2 CK. T1. T4. T5 ZEFE4» R4 =

, P (2) R B A AR, T,

13.83%. 8.92%. 5.24%. 3.60%, 25353k GF&K
T T2 5 T3 ERARE. fEEKTEm, %
Ab P F TN T2>T3>T4>T5>T1>CK; Hr, T2 4b
PR A MR T B8 CK. T1. T4. T5 &b FE4) 5114 i
9.08. 5.57. 3.56. 3.98 g, HiIKZKNHIH 23.55%.
13.24%. 8.08%. 9.12%, 25348 BEKFE; T2
S5 T3 2RABFE., b, T2 M T3 ABAEE R
L AR SRR R T B I RCRA Y, T2 AbEE
Il A TR RR LA LA RE A 25 i e Ak 5 4 i
ME SR, DEMHER M AR,

R 2 RNEIALIE XS A e REAFEARHY R0

Tab.2 Effects of different treatments on fruit setting period indicators of tomatoes

b2 TR () AR SRR (% ) bR THE (g)
CK 12.70c 80.32d 38.56¢
T1 15.40b 86.44c 42.07b
T2 18.20a 94.15a 47.64a
T3 17.70a 92.74a 45.56a
T4 16.40b 89.46b 44.08b
T5 16.20b 90.88b 43.66b
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[EHEERE Y B M AL XS E A = 2 FF E RS20

HE3ILEH, 5 CKAME, Jiti R
A=) A LI RE 3 il R S RO B, Hob T2
b PHSCR e b TR SRR R T T, AL PR B
Jy T2>T3>T4>T5>T1>CK; 4, T2 40 B (1 5
B R CK. T1. T3. T4. TS5 4 # 4 51 14
31.5. 22,54, 791, 12.77. 16.86 g, K & 73 3
H2021%. 12.03%. 4.41%. 7.32%. 9.89%,
SR BEKT . FEAR RO, LRI
T2>T3>T5>T4>T1>CK; Her, T2 AP bk~
B CK. T1, T3. T4. T54b B 43 542 & 210.43.
328.97. 167.67. 222.75. 270.70 g, 7= 241 il
K 29.40%. 16.09%. 7.60%. 10.35%. 12.87%,
ZRBEREKF. EEmEITm, SO EEK
B oA T2>T3>T4>TS>TI>CK; Hodb, T2 4 3 1Y

B R CKL T1. TS AL B 43 51 3% i 2520.00.
1327.34. 1031.34 kg/ ®i, 5% 7K 40.89%.
18.05%. 13.48%, Z2F¥iEBEK; T2 5 T3,
T4 P R AR E ., EEET I, SORU
4 T2>T3>T4>T5>T1>CK; Ho T2 Ab B 1 5 78
B CK. T1. T3. T4. T5 4k PR 4y B2 2 6384.8.
3860.28. 1625.35. 2086.20 Fll 2621.55 75, 4 K
24y BN 69.07%. 32.80%. 11.61%. 15.40%.
20.15%, Z5BEREKT. BARE T RT T2 4
5 T3, T4 b ESAEE, H2 T2 8™
i, HPARER T2 Ab P W T AL B
R RRLEOR, BT E, ISR
ORI BRI 5. 25 b, T2 AbBERSCR IR df
AR = Tl R B IR, IR RE W] B4Rt
PR U 4 o

% 3 T EALIE X &= EF = E AR

Tab.3 Effects of different treatments on the yield and output value of tomatoes

AP FURBTE (g) kR (2) H7H (kg) H7E (JT)
cK 155.83d 1834.74d 6162.67d 9244.01e
Tl 164.79¢ 2045.17¢ 7355.33¢ 11768.53d
T2 187.33a 2374.14a 8682.67a 15628.81a
3 179.42b 2206.47b 8237.33a 14003.46b
T4 174.56b 2151.39¢ 7961.33a 13542.61bc
TS 170.47b 2103 .44c 7651.33b 13007.26¢
[BHERE YA AET IR ST A9 22 5 B8 W E KO R, KA

B 4 7T LLAE H, 5 CKAHEG, i R A iR

WA DL L 5ER S
MR b, AN S

HRUERERT, Hrp T2 4
R, A5 Ab B R BL

A T2>T3>T4>T5>T1>CK; H oo, T2 kb PR A9 A

ML & & 8 CK. TI.
55 8.80. 4.32.

1.12,

T3. T4. TS5 4k P 5 51 42
1.58. 2.32 g/kg, B K FK 4

BN 28.61%. 12.25%. 291%. 4.16%. 623%, %
SR WK R AR, BRI

P B A T2>T3>T4>T5>TI>CK;  H o, T2 &b

L) 3 T

& B CK. TI.

T5 Ak BE 73 Sl 42 w55

244, 1.54. 1.12 mg/kg, BKE 5 H 19.46%.
11.46%. 8.08%, 7% S¥ik B #E K T2 5 T3,

T4 AR AR E . AL

BRI, AL P

TN T2>T3>T4>T5>TI1>CK; Hodr, T2 kb P
S A RS CK B4R 2.56 mg/kg, HEREN

4.52%; T2 Rb PR H A Ab B S RA %

R B

A T2>T3>TS5>T4>TI>CK;  H o, T2 4b B 1) 4
RSB CK. TI. T3, T4, T5 &b B 4> 9 18 &
0.47. 0.45. 0.15. 0.24. 0.33 g/kg, 4K %5 5
K 22.49%. 21.33%. 6.22%. 10.34%. 14.79%,

o, E¥ARERERBFEKT. G, T2 408
X IR AR ST RO b, JELAA BB A2 5]

BEGRTHRICR IR, I SRR L IEAE ] 5
FE . EAR. Eal AL T 1 K
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Tab.4 Effects of different treatments on nutrient in soil
Rb PR AHUES R (gkg) 2HRE " (gkg) MR AR (mg/kg ) RS (mg/kg)
CK 30.76d 2.09¢ 12.54c 56.67b
T1 35.24c 2.11c 13.44b 58.26a
T2 39.56a 2.56a 14.98a 59.23a
T3 38.44b 2.41b 14.55a 59.01a
T4 37.98b 2.32b 14.21a 58.94a
TS 37.24b 2.23¢ 13.86b 58.86a

3 Fr5itie

ARG EE R, A [ = A R R
A AL Ko 8 73 L AR A K B SR S R A A A Sk A A
R, LIRS0 R T dcE 517, Hd T2
AbFE (80 kg/ HiJEHEIR A DA HUAL ) BORH I .
5 HABALBRAH, T2 A0 PER AR = 18 00 6.39% ~
18.75%, ZEM G AN 11.21% ~ 21.70%, 4F 75 &
B 10.98% ~ 43.31%. A& B R 5 3.60% ~
13.83%, HEFE T HHIhN 8.08% ~ 23.55%, FARJE
RN 4.41% ~ 20.21%, HpR=REHEIN 7.60% ~
29.40%, W57 13.48% ~ 40.89%; [A I,
TR ENR. AR, SRS R B R
5 2.91% ~ 28.61%. 6.22% ~ 22.49%. 8.08% ~
19.46%, {HBERCH{UE CK B 4.52%, SH
fbab Pz AR . 25 F, HEH 80 ke/ mifEREERAE
WA DUIERERS W25 18 = AR AR = . M. B
PR, MR R O R, R IR
SRR

JE3 AL 1R A 0 A WL R RS 28 3 A K & 7 I R R 4
Flo X3 C o e, 5L b A N R R
BERR TERMGE RS, 2. AE . RA
WAREN IR, S AL, ERTIRALRE,
Horp R BRI 20 o/L I (T2 Ab3) SR 5
U, UWINERRES (T4 AbPE: 40 g/L) 4K R
KUK 2, EWRE T R mR, 05 ER
Bi(2 ~ 4kg/ /) SEWAPAE (300 kg/ B ) A
FEARRC LR AE 1 2 50 ~ 75 Y70 B Y 6 e Al e ik
. 2. R RERMEESUR AR S T A
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Jit AT e P AR A AL AR B, R e RS
R, L AW A YIICHLZE RN AT AP =535 i
I F SPAD B . ¥t A MR KILSEMARRE R R,
RV AL B R AR K TG S B R . AR SR A R
HH, it AS R A R AR A AU S 45 i AL
NEAAEL, *EFRAntErEpRR . ZSHIAN SPAD {453 H.
A—EMIEHER, LUt 80 ke/ mi FEMER WA
HUIB R S 4T

Vg ML R B 0 A LB X 3 3% 0 1 ol B AR A
AT R AR, EREM Y R K
B, RALIEA A HLAE + Ak AR R 30% Ab B 1) 3%
TiAEE. HAEE. AHURS R B ERE 23.6% ~
31.3%, MR, 2. HE. HAm g Edhg
BTk, HESARBE. Pheain "Bk,
A=A NIRRT A WU & 5. ASH
REGRYE FIRR A — 8 A ES, 20 ~
80 kg/ HiEHEIR LA NN AR . SRS R
THBOR 3, 40 ~ 80 kg/ HiJEALIR A WA HLIEXF
PR E T RO B, AR [E AR A
A HUIERTH S AR TR A 3

EAWIIEY], JERER DAY UIEAE R
AL BEEF AR A SRR, EENY
WA, it XA A A HLAE (200 kg/ B/ ) +
AL AR 30% (35 kg/ 1), AT LA 3 i ik
ZOML R E 2 ) 8 PR 5. 1%, 10.5% Al
18.8%. TEW 55 U WFSE4S FAUESE, #4555 i
B (2 ~ 6 kg/ 1) SAEDAHIER (300 ke/ Hi )
Tic it 7T 5 7 Al 4 7 21.20% ~ 27.14%, F k3L
B i 1) 7 0 % P AR A LR & I8 i I o 4
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