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Preliminary Study on the Application Effect of Humic Acid Water-soluble Fertilizer on
Three Kinds of Vegetables
Sun Hailong

Agricultural Technology Extension Center of Yonggiao District, Suzhou City, Anhui Province, Suzhou, 234000
Abstract: To study the field experiment effects of “Tianhebairun”, “Heibaogong” and “Senzhengda”
humic acid water-soluble fertilizer products on cauliflower, celery and cabbage, fertilizer efficiency
experiment were conducted at different locations in Yongqiao District, Suzhou City, from 2021 to 2023.
The experiment included three treatments: basal fertilizer + foliar spraying humic acid water-soluble
fertilizer, basal fertilizer + foliar spraying clear water, and basal fertilizer (CK). The results showed that
on the of basal fertilizer, foliar spraying of humic acid water-soluble fertilizer could significantly improve
the biological traits of cauliflower, celery and cabbage, with obvious-increasing effects. Among them,
cauliflower increased by 3466.8 kg/hm’ compared to CK, with an increase rate of 10.59%; celery increased by
2502 kg/hm® compared to CK, with an increase rate of 8.32%; cabbage increased 4767 kg/hm’ compared
to CK, with an increase rate of 6.56%.
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MHRCE, T 2021 4E 1 A & 2023 4510 H, fE4E
BB TR H B E R ORI E T R A AR
1EIR” 3 PR K AR N RS, LAWK 3 Fl
JEREBR K P A B3 32 A6 77 R A oy FH R A
2%,

1 MRE7EE

1.1 WXIE HhAE R
TEG LR T M T AR IX 3 AN 3 M, b
B e AL MR L3R 1,

=1 It R R ARTR M R

Tab.1 Basic physical and chemical properties of the tested soil

M e pH APUR (gkg)  BRA (mgkg) AR (mgkg) BT (mg/kg)
WOAREE/NEN R 8.4 18.10 98.8 7.9 174
VI RER RN BE 74 19.72 101.0 159 153
FFES BT Sk Wt 7.9 14.40 88.5 12.0 116

1.2 ik #
1.2.1 R

TEHRSE, Al “FEz 657 5 FE3E, Ml “XC
mAch B .

EHivg " 5 Hi,
1.2.2 #REH
Pesn L CRITAETET MR KR, L

TR BRA 7427, N+P,0.+K,0>20.0%
(HrAFN>5. P,0>5. K,0>10) , &L >3.0%,
Wil PRI “RAEAT MK IEEE, TR
AL MR A PR ], N+P,05+K,0>20.0% ( H:
HIN>10. P,0>5. K,0>5) , JEHERR >3.0%, ¥,
I “FRIEIR” JEAERKIEIERE, 15N AR IEIE
R BRA T A7, N+P,04+K,0>20.0% ( H
I N>8. P,0>5. K,0>7) , JEHEER >3.0%, #I7.
¥ifile LAE 3 M@ R KRR T NY 1106—

2010 bk,
1.3 IRt
1.3.1 WA £
3 FPER SR S 3 AN EE, S3oih: b
B, BEJGAL + P T AR R K AR b
2, BEJtRCHE + Wi SRR K I 7K I e R A
I ] 5 A R K T AR R —30) 5 AbBR3 (CK) ,
SRS, AP 3 KR, FEYLIX 4145,
HRAE 3 g S0 95 43 W5 KA ], B it )i e
T IGE Jit JE5 L IR K R 5 S T AN TR, 4B AR
5 SLHEICHE A R S A HUIE, A 4500 kg/hm?,
AR R (4%, FMH) AN 181.5 kg/hm®,
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P,O, 112.5 kg/hm®. K,O 112.5 kg/hm®, - [ W5t i
MIRR KRR F= 5 T o 38 SR I e i
AHHLIE, JH& 1500 kg/hm®. N 193.5 kg/hm®, PO
90 kg/hm’. K,O 90 kg/hm>, PH- i W5 it Ji A 182 7K V%5
AEREA = . H s SRR A R A PR,
A 1800 kg/hm’. N 135 kg/hm’. P,O; 135 kg/hm’.
K,O 135 kg/hm?®, M- 1 M58 it 65 AL 1R 7K V6 AES e} oA 7
I,

A b 3 ol SR I 1 Wt 5 A R 7K s R} g 6 DL
*2,

1.3.2 FrHE 7 2

A0 S i b 55 kg AR A T\ LR A B R £
FIAEARKBEAR G . R SORL R AIAE, Ba7K R
W . IRIE/NXE A 15 m® (3 mx5Sm) , RAIE
FHFHE, SEI4TEE 60 cm. FREE 55 cm, EFEE T
3 kK /hm®, 2021 4E 1 H 20 HAE . i, ik,
5.6 T EMEEM, #il22 K. 4 H 16 HE 1R
Wk Clale) , 4 A 18 Hilgkoe ke, B K S Ik,
it EEde 1k, HABAS PR AR H .

Fr 2R PO SOV A IR R KR SR &
WAEH . K /NXER 16.8m> (2mx84m)
KRR . 2021 453 H 24 HGHE . KL . fee:,
3 27 HiERr, & 3 kg/hm®, 2 WKIHI T 2 1,
SEMEBERE 30 Ji K /hm?, 2021 4F 6 H 26. 27 HUGEE,
WIRAE 7 ~ 10 RBEK 1R, BilamH 1k, Hitb
G AR

oA M A A B BT B COR B b,
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RE/NXHEA 15 m> (3mxS5Sm) , RAWRAH
DB ZEIE I RIAF, F/NX 4 28, 29 45 om,
ZE[A]BH 30 em, BFZEEME 14T, “FIATEE 75 cm.
PRI 33 cm, EMBEEE 4.2 itk /hm?, 2023 4F 8 H

20 HiAe . 2. fioe:, [ H AN LBAEmdE. 10 A
21 HES 1 bk (el ) , 10 H 25 HEE 2 ik

Clale) 10 H 31 HWGIRS8 . IWIRIHEK 3 1K,

Biifpe L 3 UK, AR B RIAH ] o

* 2 BHERKARRERGERRAE

Tab.2 The spraying method and dosage of humic acid water-soluble fertilizer

A B/ 1K $2 W %3 4R
YEM 44 F5 AR R} & Pk JH = Pk JH = Pk FH = Pk
7 fih (kg/hm®) ¥ (kghm®) ¥ (kghm’) R (kghm®) 5
AR I 0.56 800 0.90 500 0.90 500 — —
=3 i} 0.98 800 0.98 800 0.98 800 1.28 600
Hik il 0.45 1000 0.45 1000 0.45 1000 — —
w24
AR %5k AR RS ‘
1E 44 5 TRk} T i JiiEs i JiiE R ﬁg BFUR ['8) B B )
PR (kghm®) 5 (kghm®)  fEE (kehm®) 4B '
AR I — — — — — — M. EREE 20K
LRI
=3 il 1.28 600 1.28 600 1.28 600  Hill. ZEA 7~10 K
KL
K
H I — — — — — — M. R 7R
W1, ek

1.4 $BFMNER A

AEHRZER AT, MR AEBE BN A A
MK 10 bR, WBEFH. Ha, K, AER
WERRE . R RITRE . AERREAS, TR OF
JE0.01 g) M2 ARE, BUEBCFE. 5/NX 0
B ECRRRTE S, TR RT AR, TR R,

TSR, R AL ALz HAT A0SR
PEAERR 10 Bk, g€, JKRHASE, B RONE MR =
MR RS, 03 PRI, TR (RS
J€0.01 g) MEPMRE, BUEBCTIE. FAX3
B HCRRRTE S, TR R AR, TR R,

HWOR T, MBS RN R AR
PEAERR 10 8k, WEZETHL MRAE. @, BRI

SEHHRAC, HHBTRE (FSEE 0.01 g) DE bR
Yropmat, PRRERE RS, BUEBCESE. &/
X3 SRR TR, TR AR, TR,
1.5 BRI S 5

i F§ Microsoft Excel 2010 #4745 $E A0 B, fifi
FH SPSS 12.0.1 23 #r 4K A Kb ik 25 S 2647 07 22 79 Mr
J LSD £ & L 53T

2 BRES
2.1 BHEBGHRIERSEESRE. FRAMEEEYF

VN EAT
A R AR R AE AR S E A VEAR B 520 L 3.
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PR A AT, 7E 56 it AIE () Sty b o o W i
(AP 1) BEWFHCHEAEME Rk . i T
JE. EERE R U R S AR ek, Ho,
AEFR 1 AERRSE AR = 73.23 em, 43 HCALEE 2 0
CK 5 0.40 f1 4.43 cm; M} J& JF )& 96.53 cm,
43 BIECAL R 2 1 CK %5 0.40 1 2.80 cm; fEEREL#R
26.10cm, 435 ELAREE 2 AT CK 3 1 3.33 F1 4.50 cm;
FARRTE 1.18 kg, 437 HLARBE 2 1 CK 3411 0.19 FlI
0.37 kgo W EMSM, LH 1 F4Er 5 CK 2
SR BN E K AR 1 5ACPE 2 FEERELIRAN

FARR TR 22 IR B B E KT, MR A R R
SERIE BN B FAKT; AP 2 BARAR T CK, X
HMRERPI B E S, WHEHAWE, K80
AT BIEA -2, B 2R, 25T 2021 4F
2 A 13 HiE ATEREIH, 3 A 24 HiE AGSERIN; 45
BRYIWT, AbER 1 ks, fEARSEKBIERK, 45
ERIYA)—F, B RAFTAEBE 2 FI CK; &5Bkrb 5,
AEH 1 A E R AT T LA B, BERHEA R
W EE” R A K A E HA
BT IR

R 3 NELIEXFEMSE I F RS

Tab.3 Effects of different treatments on biological characters of cauliflower

Ak i (em) M REITIEE (em) HRREAE (em) FPRHE (kg)
1 73.23 +0.40a 96.53 +0.12a 26.10 + 0.80a 1.18 £ 0.05a
2 72.83 + 1.69ab 96.13 + 1.73ab 22.77 +0.74b 0.99 +0.06b
CK 68.80 + 1.34b 93.73 +0.19b 21.60 + 1.07b 0.81 % 0.04¢

TE: RPBRFE £ bR FASIARNG FRFOREZERBF (P < 0.05) . TH.

AL FEXT S AR 2 R A S DL 3% 4. fR
FERTAN, AEFE it RS IE A SR e s T (A
1) BEWEE OGRS SRR, A
Ko HAETE LA S BARR B SR AR, B 1 SR
AR = 61.98 em, 435l bE Ak B 2 Al CK & 2.55 Al
422 cm; BARRMAREL 7.23 4, 2rBIECACEE 2 Fil CK
H4 1.06 A1 1.50 45 MHAAK 46.44 cm, 431 He Ak
P2 11 CK B4h1 4.95 F1 8.65 cm; MAHTE 0.91 cm,
53 9 BE AL B 2 AT CK 341 0.03 1 0.15 em;  FARREE

108.67 g, 43I LLALRE 2 Fil CK $4m 7.00 A1 8.34 g,
ZWESN, P AR CK 2551k W
FKOF; ACPE 1 SA0HE 2 MR . R R PR EE
SR BEACT, AR S G B3 22 5
SEF 2 B FRARIALFT CK, AU 22 Sk B KT
IEAh, ORISR S, AbRE 1 72 K R 5855,
ZOMEEA 2, MAILIE, BiARek, W anPEELr,
VLR BT TR K IR S AR A
HHEABIFIEHEER

*® 4 NEIEXFIEF IR R0

Tab.4 Effects of different treatments on biological characters of celery

Ak B (em) FRRI AR () AR (em) MRS (cm ) AR (g)
1 61.98 +0.25a 7.23 £0.09a 46.44 £2.15a 0.91 +0.04a 108.67 £ 1.25a
2 59.43 +1.23b 6.17 + 0.49ab 41.49 £ 1.37b 0.88 + 0.05ab 101.67 £ 0.47b
CK 57.76 + 0.63b 5.73 +0.70b 37.79 + 1.70c 0.76 + 0.03b 100.33 £2.05b

A [) Ak B H W8 AR ) A R R B R e L3R S
A A, ALBE 1T 2023 4E 9 H 14 H 9F AEE
W, P2 CK T 9 H 15 HEAEREY, BT
9 H 21 HIEEASSERI], N[ Ak B H W5 v 3 25 b 1

74

WERKE, Mk, KEMEE, A2 G
BURED &R, AGFR 1 SAbPHE 2. CK ¥ BRJE K 43 51 vk
/> 2.43 cm FIBG I 0.80 cm. BLRR AR 4 2 H 4
H99m 0.06 1 0.07 kg FAREEREE 553 5115 h0 0.04
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F10.07 kgo ZEEMEDHr, P 1 PRRPERERR
CK SRR B EKE, S 2 ZR AN EE; AbF2
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Tab.5 Effects of different treatments on biological characters of cabbage

Abs T P 1] giEkiy RFE O M HEREAK (em) HREYEER(kg)  HRHREERER (kg)
1 9H14H 9H2lH K& ks 55.93 £0.62b 1.89 £0.08a 1.40%0.01a
2 9H15H 9H22H ki #s 57.56 £0.27a 1.83 £0.23a 1.36 £0.03ab
CK 9AISH 9A21H Kk &% 55.13 £0.58b 1.82 %0.09a 1.33£0.02b

2.2 BHEBRKARBRXEMRE. FRAEEAE0
A1
ARFEALFERTAERB R . A SR A H ™ 1 5

W6, HIZTIH, 6 M 78 5L it Jie 2 iy B Atk |

P TR W i R R K T R RE (ALEE 1) B WEW

B RUOR, B CK AR R K, AR 288

FKF, ALPR 1 7E R 36201.75 kg/hm®, AL P 2

77 2022.30 kg/hm®, 377 %6 5.92%; & CK 347>

3466.80 kg/hm®, 14772 10.59%,

J S A B it S AR 1% 3 Ak b v o i i R A R

KR (AbE 1) BARENE B, 5
oAt 4 FAH b2 SRR R K. AbRE 1 R
32578.95 kg/hm?®, AGALEE 2 347 2121.20 kg/hm’,
PR 6.96%; B CK 77 2502.00 kg/hm®, 3 7= %
8.32%.

b W 5t I i i Wt 8 A P 7K
ek CAb3E 1) BA BEPI R, 5HAbA M
ZE IR R K T AEHR 1 7 E 77415.00 kg/hm?,
BEAL TR 2 17 3411.00 kg/hm?, 8773 4.61%; %
CK H47” 4767.00 kg/hm®, H77 % 6.56%,

R 6 NELIEIEMIE, FrfH i~ 2/

Tab.6 Effects of different treatments on yield of cauliflower, celery and cabbage

N BAabr 2 # CK £ BEE
o PPTE R T T e e ek
(kg) (kg/hm®) 0.05 0.01
(kg/hm®) (%) (kg/hm*) (%)

AERRRE 1 5430036 36201.75 2022.30 5.92 3466.80 10.59 a A
2 51.27+0.39 34179.45 — — 1444.50 4.41 b AB

CK 49.10£1.26 32734.95 — — — — b B

3 1 54.73£0.66 32578.95 2121.20 6.96 2502.00 8.32 a A

2 51.17+£0.31 30457.80 — — 380.85 1.27 b B

CK 50.53+1.00 30076.95 — — — — b B

Hi 1 116.10£0.67 77415.00 3411.00 4.61 4767.00 6.56 a A

2 111.00 £2.02 74004.00 — — 1356.00 1.87 b B

CK 109.00 £0.90 72648.00 — — — — b B

2.3 [FHEBRKARREMIE. FRAMEEZFYN
a0l
TERETNC AL . HH 7] A8 B A5 L At A= 7 B AR AR 7]
IGO0, A5 R At i R AR R K BRI T

A, AREAEFRXSAERRSE . A A H IS 22 5F B AR 1
S WA 7

A TR) B2 3 Y B Y e b ol g 3 00 24 B A
Irit5. JEMRSRALBE 1 AEALBE 2. CK it Ayl
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AN 4439.2. 7167.1 JG /hm?; FESRAbTR 1 BAbEE 2
CK 2l e A 45 5138 hn 4210.1. 4221.8 56 /hm*; H
WEAEFE 1 AR 2. CK 4t A4y 3 3am 5111.1.

6695.1 5 /hm’, BI WL, - W5 it 3 ol 65 e 92 7K 7%
JE R} Y5 AS TR A5 B M AR i T AR AR . SRR
FEHAC

R 7 TEIEITEMSE, M E ELF M AR

Tab.7 Effects of different treatments on economic benefits of caulifiower, celery and cabbage

. BT Bek s 2 B CK
g m R Rl TR e A s B
(kg/hm*) (JT /kg) (JC /hm*) (52 /b (7T /hm’) (5% /b (52 b )
I 1 36201.75 2.2 79643.9 4599 144347.1 4439.2 7167.1
2 34179.45 2.2 75194.8 450.0 136267.8 — 27279
CK 32734.95 2.2 72016.9 — 130939.8 —
I 1 32578.95 2.0 65157.9 782.2 64375.7 4210.1 4221.8
2 30457.80 2.0 60915.6 750.0 60165.6 — 11.7
CK 30076.95 2.0 60153.9 — 60153.9 —
I 1 77415.00 1.5 116122.5 4554 115667.1 5111.1 6695.1
2 74004.00 1.5 111006.0 450.0 110556.0 — 1584.0
CK 72648.00 1.5 108972.0 — 108972.0 — —

e AT 150 J6 /hm’/ K. 7250 T .
3 45ip

RIGLE R W R AR 3 Pk e
YHERKEBEHAARFERERRIER, RS
3G 7= B RICR

(1) FEAEMRE b, 3 UK T Wi ] E i
FERERR KT REARE, WAERBSE IR & . R T ITEE .
AEER B4 DA Rk TS5 AR W 2 MR B AT (B 35
TR, P CK B 3466.80 kg/hm’, 1 7= %
10.59%, 7= RBORI R

(2) e b, 7R mwitE “Bean”
MR /KT AEARE, KA SRRIR S . SRR, A
Koo R O LA B SR EE A AR W 2 R A B K
HAER, PR CK B 2502.00 kg/hm®, 3 7= R
8.32%, IR .

(3) fEH#E b, 3 I mwtiE “ARIELR” 8§
R PR /KL, R H W Sk ek et LA 8 s
YER, FPREEE CK B9 4767.00 kg/hm®, B4 7= %k
6.56%, I RURM A
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